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MULTI-H. 21CHANNEL VHF TRANSCEIVER

continuously scan
and/or transmit

on any four of your
favorite VHF channels

Here's a VHF transceiver Ihat will greatly increase the scope
and enjoyment 01 your mobile operations. Sa ter too because
your eyes can be on the road .. .not on the rig!

KLM's exclusive "scan plus" feature adds four additional
channels to the basic. band-switched 23 channels provided.
electronically scans both transmitter and receiver continu
ously at a 4 channels / second rate . Any channel can be "held"
whenever you want to break in . Or you can continue scanning
on a man ual basis . In each instance, channel being scanned
is identified by panelLED. Be set for 2-way conlacls by se lect
ing quartz crystals for the scanner transmitter section which
correspond in frequency to " splits" in use on the receive
channels selected . All new KLM Mult l-11 models are now
supplied with five sets of quartz c rystals without any In
crease In pri ce ! Sets are: 22-82, 28-88, 16-76, 34-94, and
52-52. These same crystal pairs are also available to owners
of older model Muni-l1's for 17.50.

At your dealer. Wr ite tor catalog.

KLMe,ectronics , inc.
17025 l aurel a c eo. Morg an Hill, CA 95037 (408) 779-7363

plus 23 additional
switchable channels.

• All solid state.
• Two RF stages w i dual gate MOS FET.
• Multi-conversion receiver.
• Fractional microvolt sensitivi ty.
• Fl iT t 5 kHz.
• Sensitive squelch w I 0.5 p.Vthreshold.
• Auto or manual scan (lour channels).

pl us 23 manually switched channels.
• 144-148 Megahertz.
• Freq. Control: Quartz crystalS .
• NBFM (switchable to WBFM).
• 10wattsovtput(switchabletoapprolC. 1W).

Available KlM solid state amphfiers
can boost power output to 70-160 watts.

• Protective circuit for output t ransistor.
• Speaker lilts forward for better copy.
• Tone OScillator w / swnch . For test, control, etc.

• Multi-function metering : Power out, "S" units.
Also switchable to FM centering.

• Operating voltage; 13.5VDC a1 2.5A
(Hi). Usable voltage 1"ange " -'5V.
Negative ground.

• Size: Inches: 2.2H. 6.41 W.
8.660. MM: 56H, 163W, 2200

• Suppledw/mounting
bracket and quality dynamic
mic. wrcon cord I
4cond. plug.



Amazing Encyclopedia Bargain
Explained Why The Recession
Forced The Webster Company
To Slash $350 Price To Only $175
20 Deluxe Volumes-65 Ibs.
11,905 Pages-9,500,OOO
Words-30,060 Articles.
14.Day Free Home Trial
Phone Toll Free, Anytime

•

Noah Webster (/758·1843).
Father aj'luicography and
inspiration for founding of

our com pany.

American Exp ress ~o.
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Slate __---:-_,.--,-:-:-_..,...-=-:- Zip _
Iron clad Money Back Guarantee
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We mean it. w e're in d eadly earnest " hen we say tha i
here is the 010'>1 incredible encyclopedia bargain on the
ma rket today. T he rea..on fo r the low price'! Simple. The
w ebster Dlctionaey Company's lop-rated Encyclopedia
Dh ision is ca ugh t in the economic recession b ind. And
j us t as the au10makers o ffered re bates to dra st ically im
prU\'c th ei r sa les. so d oes Webster announce a n in
cred ible price slash 10 turn inven tory 101 0 immed iate
cash a nd amid the high t'OS! of borrowi ng.

Think of it. TH E NEW AGE ENCYCLOPEDIA is
lop-rated by the most au thorit ative gu ide in encyclc
pedias. GENERAL ENCYCLOPEDIAS IN PRINT .
They rate it among the top encyclopedias in the world.
regardless of prtce. A bargain at the beekstore price of
S350. :"io,,' "ou can gel il for an incredibly 10'" S175
unl" 500/0 of the bookstore selling pelce-c-during this
emergency money-ralsleg sa le.

All this plus a previously unheard of money-back
gua rantee. It is sent 10 you on a free l-t-day home trial
basis (no salesman wi ll ca ll). T humb through it as often
as you wish . You must agree with the expert s who ra te it
high am ong the top encyclo pedi as in the world-c-or slm
pi) repack in original craie and ship back to us. Your
money-s-plus the original shipping charge-e-will be re
funded promptly and without question.

The New Age Encyclopedia is a joy to pe ruse. Over
11 ,905 pages . 9.500.000 words. 30.060 ankles. 13,489
illust rations. 3.500 in color. More than 1.050 Location.
Relief. and Poli tical Maps. A mass ive compendium of
man 's knowledge. updated to 1976. An excit ing: glimpse
in to the bread th of man 's acco mplishme nts. A huge
20-volume set that keeps you as well informed on any
subject as the scholars who compiled it. Self-indexing.
with references 'to rela ted information in a ll 20 volumes.
So fascin ating that once you become immersed it is hard
to stop reading . No finer way ever devised 10 help JOU



Ie-S02
6 Meter SSB · 3 Watts PEP · True IF Noise Blanker
Switched Dial Lights' Internal Batteries ' 800KHz
VFQ · RIT!

IC· 202
2 Meter SSB · 3 Watts PEp · True IF Noise Blanker
Switched Dial Lights ' Internal Batteries ' 200KHz
VXO Tuning ' 144.0 , 144.2 + 2 More! ' RIT!

•
• Take hold of SSB with these

two low cost twins. ICOM'S new portable IC·202 and IC·502 put it within
your reach wherever you are. You can take it with you to the hi ll top, the
highways, or the beach. Three portable wat ts PEP on two meters or six!

Hello, DX! The ICOM quality and excellent receiver characteristics of this
pair make bulky converters and low band rigs unnecessary for getting
sta rted in SSB-VHF. You just add your linear amp, if you wish, connect to
the antenna, and DX! With the 202 you may talk through OSCAR VI and
VII! Even transceive with an "up" receiving converter! The IC-502, simi
larly, makes use ofsix meters in ways that you would ha ve a lways liked but
could never have before. In fact , there are so many things to try, it's like
opening a new band.

Take hold of Single Side Band. Take hold of some excitement. Take two.

VHF/UHF AMATEUR AND MARINE COMMUNICATION eQUIPMENT Distributed by:

ICOM
ICOM WEST, INC.
Suite 3
13256 Northrup Way
Bellevue, Wash. 98005
(2061 747·9020

ICOM EAST, INC.
Suite 307
3331 Towerwood Drive
Dallas , Texas 75234
(214) 620-2780



112 Put Snap in Your SSTV Pictures 
using a $20 freq standard
W2FJT
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~ 116 What' s All Thi s Wire·Wrap Stuff? 
tal k abou t cold solder iointst
K2STV

120 Explodi ng the Power Myth - to set the
record straigh t
W9IK/XE1ZX

106
New Improved ge
peater Monitor - 2
transistors
WA5RON

36 How 00 You Use ICs? - part IV
WA2SUT/NNN0ZVB

40
Hamming 101 
an a ther Cabrillo
College pioneering
program

__ ~ l nman

••

28 World's Simplest Five Band Receiver? 
using an AM transistor radio
K30KO

22 Go Tone for Ten - simple subaudible
encoder
IW6GON

46 A Su per Cheapo CW IDer - for FM
repeaters and RTTY
K4EEU

122 Exploding the SWR Myt h - to set the
record straighter
G30GR

51 The ZF Special Antenna - double-D
" beam"
ZF1MA

125 Bring a Dead Band to Life - beacon
COer
WaSBEl

52 CT7001 Cloc kbu ste r the ultimate
clocklealendar (for now)
WB50 EP

62 Saving a CBer - a new resource for hams
WA2KBZ/JY9KS

1d 78 A Ham's Computer - CW/RTTY the
easy way
K7YZZ

~ 84 What's All Th is LSI Bunk ? - an
ostrich 's eye view of the mkrooro
cessor
Leventhal

~ 92 The Soft Art of Programming - part
1/1
Didday

!liI 100
Getting By the Fri 
den-8800 Com
munications Gap 
i n terface made
easy

~~!:I;"-- VE30WC

126 The IC·22 Walkie - portabiliza tion
with nicads
WA1UQC

140 The Latest in Counters - an inexpen
sive modularized 50 MHz system
WA1UFE/8

152 The 5 Minute COR - simplest yet?
WA3S>NS

154
See the World and
Get Paid! - part /I
Hargett

162 Watch OX with a Spectrum Anal yzer 
seeing is believing
Dewey

166 DXing with a Weather Map - a new 6m
OX technique
W9CGI

4 Never Say Die
6 Be MV Gue st

12 Looking West
14 Contests
15 OSCllr Orb its
16 Letters
20 New Products
34 Hem Help
70 110 Ed itor ial
74 110 Report

173 Social h ems
179 Hamburgl.r
180 FCC
208 Pro pegat ion

CO V ER The MotorOla 6800.

13 Magazine is publ ished monrh'y
by 73, tnc., Pererborough NH
03458. Subscription f8t~s in the
U.S. and Canada ar~ $'0 for one
year and $20 for thrH yurs.
Ourside the U.S. and Ca_da, add
$2. Second class postage paid at
Peterborough NH 03458 and at
additional mailing offices. Phone:
603·924·3813. Microfi/m edirion
_ University Microfilms, A nn
Arbor M148106. Tapes - Science
for the Blind, 332 Rock Hill Rd,
8a/a Cynwyd PA '9904. En t ire
contenrs copyright 1916 by 73,
Inc. INCLUDE OLD ADDRESS
AND ZIP CODE WI TH
ADDRESS CHANGE NOTIFICA ·
TlON.



EDITORIAL BY WA YNE GREEN

Continued on page 176

At the present time I am neither lor
nor against the idea. However, I would
like to see someone come up with a
good reasonable argument which
would convince me that it was a valid
idea.

Yes, I think I know all of the
arguments .. . but I may have missed
some, Ten needs activity ... no ques
tion about it. But b lessed il anyone
has come up with any data which
indicates even remotely that Tech>
will use ten meters il we open it lor
them. All that data I've seen so far
points the other way,

Six was the biggy a lew years back
... righ" You could find about 90%
01 the active Techs chewing away on
six ... maybe 95%. Then some chap
(prizes il you know who) started
really pushing two meter FM and
repeaters and got things perking up
there. Instant flushing 01 six ...
which turned into a ghost band. Now
95% of the active Techs were on two
meters. with a thin scattering on six,
450 ... and even a hall dozen or so
on 220 MHz.

From that, one might be tempted
to suspect that Techs {like all other
classes of hams) tend to go where the
action is. OK . .. so what about ten
meters? Well, with over 200.000
licensed amateurs with tickets which
do permit them to operate on ten .. ,
and with a mere handlul doing same,
why on earth should we expect Techs
to suddenly reverse the ir practice of
ignoring inac tive bands? When you
have a good explanation fo r that. let
me know and you'll find a heavy hand
pushing lor Techs on ten.

If Techs are so great at helping keep
bands busy, where are they on 220
MHz? Where are they on six meters?
You know where they are ... they are
on two meters. And I don't want to
hear from the tiny band of pioneering
Techs who are out there trying to
shovel coal up the chute (to co in a
phrase]. lighting a tough batt le to
keep something going on bands other
than two. Fair is fair. fellows.

WARC - WHAT YOU CAN DO
Okay, so most 01 us are worried

about what might happen at the next
ITU conference in 1979. Again there
is every reason to worry, particularly
if you have any real knowledge of
where amateur radio stands with other
countries.

As I ment ioned in my October
editorial. the only chance that I see

:;v.

\
•

Perhaps the chart above wi ll put
t hings into perspective. It shows 13
with 32% more ads than OST (and a
lot fatte r magazine , .. without all the
contest results, SCM reports, and that
stuff}. After over 50 years as number
one, this is a very bitter pill to
swallow, and it is no wonder that
there is some nervousness in Newing
ton. Figures iie and liars figure, to
coin a phrase.

OST 735 pages

HR 624 pages

T ECHS'Ll PROBABLY
HATE ME

Not a few people have petit ioned
the FCC to open part or all of ten
meters for Teens. It is a mailer of
religious significance to some Techs.

CO 306 pages

really is approach. which is more in
vogue after Watergate, seems to work.
Few but older hams seem to be
buying the blind loyalty bit these days
... most want to see signs of respon
siveness and relevancy.

Let 's add up t he pages 01 ads in the
ham magazines lor the last half of
1975 and t he first half of 19 76 lor a
direct comparison. Keep in mind that
ads in aST cost about 10% more than
those in 13.

73 9 71 pages

73 SUF FER ING?

Since hamfests, conventions and comaoterteus are commercial affairs, 2m HTs
should not be used for coordination. Here's one of the officials of PC·16 in the
middle of a no-no. This sort of thing would be okay using ce, but not ham
radio.

Is 73 really dropping circu lation, as
ARRL recently reported In HR
Reports? The fact is that 73's growth
this year has been without precedent
... and both HR and OST know it.
They are hearing this from readers,
authors, dealers (who tell them that
73 is outsell ing t hei r magazines in the
radio stores). f rom newsstand whole.
sa lers (who say the same thing) and,
worst of all, from the advertisers.

The growth has been a pa in . . . but
a most bearable one. We've just had to
double the capacity of Our computer
system .. . and it was supposed to
hold us for a couple more years. We've
had to do second printings of the
April , September and possibly
October issues because incoming sub
scr iptions have bean so far beyond our
projections . . . and that is horribly
expensive. The staff has gone from 30
last year to 45 this year to handle
subscriptions. mailing lists, promo
tions, artwork, writing, editing,
printing . .. etc.

Despite the rash 01 I/O articles in
13 this year, the subscript ions have
been growing faster than ever before
in our history (hey, did you see the
microcomputer article in OST for
August!). The 13 formula of lots of
articles, few contest resu lts, few
activity reports, lew PhD type of
technical art icles and tell it like it

-----v
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Range 14 400 M Hl lO 141 995 M Hz

Mode FM

BOO Channels 5 KHz spaced
SenSItIvIty' Be tte r than 0. 4 uV lor 20

dB qu ietmg
Belle. than 1 uV for 30

dB SI N
Squelch Sens itIvIty' Bener than

025 uV
SelectIvIty , 12 KHz at - 6 dB down

4 0 KHz at - 70 dB down
Image ReJec11Ol'l Bette, than - 70 dB

SpurIOUS ln1erf"f~ B,me . than
- 6 0 d S

lote,modula tlon : Beller than 66 dB

Raeei".. Sys tem Double conVe<S'on
F"si IF, 10 7 M Hz

Second IF ' 4 5 5 KHz

AlJdio Output, More the n 1 5 Watts
(8 ohm load)

RF Qu lpul Powee 25 Wails IH'Qh)
5· ' 5 Walts (Low-

adjustable)

Ante n"" Impedance- 50 ohms
Frequency Deviat sen =. 5 KHz
SpurIOUS Response Bene< than

-60 dB
Tone Pad lnpu1 Impedance 600 ohms

Tone BU~I OU."IIO<I 0 5 lO 10 sec.
eyeS Range - 885 Hz to 156 7'Hl
M Icrophone: DynamIC. WIth PIT

,.....'ch. 500 ohms
Voltage 11,5to160VOC(lJBVDC

nomInal)

Current O,aon , Less Ihan 1,11, in receil/e
(no input signal)

Curre nt Drain : Less Ih an SA in I,ansm it

Polari'y: Negal il/e ground
Tem peratu re Range: -20 to +50

degrees C
O,menSlons : 18 2 mm (7·3 / 16") wi.de

270 mm no-sza-r deep
74 mm (2.7 / 8 ") high

Net Weoghl ApproxImately 2 8 kg
16 2 IbsJ

CfJ TR·7400A

(SJpecifications

FULLY SYNTHESIZED



As near as 'M! can till , the o ld
world 's record for vourogest ham w.
Gary Lewis WN78BJ. Lewis was Sl."Vtn

when he got his nceose, but the
Callbook says he's no longer licensed,
or has another call. A fellow in Wash·
ington now holds N7BBJ.

Rusty begen on the CB bands. after
his dad. now I NoYice, bou\tlt a CB
rene. Rusty caught 01'\ last, memor·
i zi ng hand!" and cal ls i!Jls and
becOliiing a local legmd on chalYlel
13. He US&d the handle " litt le
Shadow,"

At Christmas t ime, the elder Rapp
dusted off 8 code key and oscillator
and decided to get into ham radio.
Father and son had been prlcticing
for sese... 1 weeks when they spotted
an Old in the tOC<lI paper : The Old Post
Off ice Amlttur Radio Society was
offering NoYice classes, the minimum
age requi~ment being 10-

The lirtt night, Del Rep p left his
son home, afraid of the age limit . But
there was a tin yea r old girl enrolled,
so the ne xt week it W8$ Rusty's
chance. Thr" weeks later. father
passed the code test, but Rusty failed,
He'd been lo ld not to tum over h i$
paper . ,. but since the boy wrote in
such big leners, he 'd run o:.It of paper
and couldn't copy enough characters.

Rusty , according to his mother,

Every dey records in fa lting. Dive....
are sett ing new underwater poker
playing records. Jets ara crossing t he
At lant ic at supersonic speed. A group
of Nashua , New Hampsh ire fo lks re
cently set the world's reco rd for
rocking cha ir rocking. And out in a
small mi~em town this summer, a
five year old boy has eemed a Novice
class amateur rad io license. It boggles
the mind.

Neil " Rusty" Rapp WN9VPG of
Vincennes, Indiana will only start first
grade this fall. At aQII four the boy's
reading abi lity was estima ted to be at
the fifth grade level. His Novice code
test features inch high letters, and a
better score (103) than his father.
Rusty learned the code in only seven
weeks and passed his theory exam in
about hal f WI hour. Already he 's
bored with the Novice bands, and IS
studying hard for his General.

Little...

g U
visiting views from around the globe
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story of the world's youngest ham was
on its way into pri nt. A half dozen
radio an d ne wspaper stor ies touoweo,
Rusty even hea rd from First Mam a
Betty Ford. who re plied with a big
10-4 and a form letter silJled, "Nice
modulating with you!" {The White
House is apparently short of ham

There is something to that ancient
sayi ng, " And a lin le child shall lead
t he m ..." Meanwhile, I'm firing up
on 21.120 MHz this Sunday for the
Old Po st Novice Net, at midnight
GMT, hoping to read'! that five year
old Novice and taste a bit of the
worId 'l youngest fist.

-

Photo bY Paul Willil

radio form jerte rs.I
One th ing's sure : Rust y Rapp 's

achievement should be an inspira tion
to all of us, whether we be Novices
seeking Gene ral class licenses, CBers
trying to get into hamming, or Ad
vanced licensees struggling to get the
code speed up to 20 for the Edra.

--

,..
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•
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. ....cried until midni<jlt .. . and there
were doubts whether he ou<jl t to
continue. Two weeks later, the code
hurdle was el iminated , thanks to the
watchful eyes and ears of Bill Sage
K9IHU, the club code instructor.

Then it wa1 onto theory and it was
tough going. Rusty's mOtl'l decided to
come up with a game, so the boy
could memorize the questions and
answers "backwards and forwa rd s."
They put the questions on one set 01
ca rds and the answers on a nother.
Father and son then questioned each
other with gusto, using pennies and
then peanJts to re_rd correct

~-
The Rapps must have gone throu<jl

a lot of peanuts, because it turned out
the FCC lost Rusty ' s app lication.
More tha n three months after the
code test, it was finally time for
theory.

It must have been Quite a si<jlt , a
live yeal old boy poring wer the
eJlam Questions .. . filling out the
computer answer form. How man y of
us have been there , wi th years o f
schoo ling and ho urs of study , only to
fail and have to t ry anot her day.
Theory instructor Howilfd Haze lmart
K9S LV probably stilt doesn't believe
it, When Rusty passed his code test ,
the entire class sigred his exen paper
, " because the instructo r feared no
one would believe a five yea r old boy
COUI? pass.

You can imagine the look on
K3DI F's face when he gave WN9VPG
his first 000 on 15 rre ters. It turned
OUt K3DI F worked for Associated
Press in Washington, OC, and t he

News

A recent report to the Office of
Telecommunications Po licy , Execu
t ive Off ice of the President , warns o f
tbe potential for breakdown of t he
federal regulatory system in t he face
of rapidly developing telecommunica
tions technology. Prepared by Arthur
D. Little, Inc., the report foresees the
headlong growth of Citizens Band
rad io resultinq in new crimina l tec h
niques and the Postal Service th reat
ened with obso lescence. Even AT&T's
gaining a monopoly of all broadband
di$lribution to the home is among
Other possible impacts of technologi·
cal change.

Martin Ernst , di rector of the study,
says the report is not a predict ion, but
a war n ing of the kinds o f c haos that
could result if the status quo is main
ta ined. " It's not a matter of more
regu lat ions," he stated, "but of how
telecommunications should be regu
lated Much of the technological
change we assessed is already well on
it l way. It can't easi ly be turned back.
The regula tory framework has to be
rethought to dea l w ith the possib le
soc ia l impacts," he explained. "Over
regulation certainly is not the answer.
In fact, sections of our study focus on
the dangers of too much regulation,
especially if it cannot in practice be
enforced."

Commissioned by tre Office of
Telecommunications Policy as t he

first step in the process o f plan ning
for t he impacts o f telecommunica
tions cha nge , the report consist s of
five scenarios. They develop possi ble,
t hough not necessarily l ike ly, chains
of events in such fields as mai l deliv·
ery, CB usage, broadcast distr ibution,
broadbmd communications, and edu
cation. The scenarios were developed
to dramat ize a broad ra nge o f possible
impacts o n indiv iduals, soci ety as a
whole , a nd the economy.

Pentasiveness of TelecommuniClltions
The visible forms of te lecommuni

cations !telephones, television, radio}
give few clues to its Pl'ntasiveness. The
invis ible na tu re 01 its more cr itical
aspects {electronic networks, com
municat ions sat ellites, cable systems,
a nd othe r operat ions which ma ke
t hese things possiblel has led to its
casual acceptance, according to the
report . " Most use~ are unaware, for
eJlample, of the techn ica l, economic.
and political conl iderat ions t ha t oeter
mined specifica t ions for equipment
such as te levis io n sets be fore t hey
cou ld be marke ted o r what a lterna t ive
performance possibi lities were and are
avai lable. Not only the cons and
quality of equipment, but even per
sooal safl."l:y and national security can
be determined by remote decisions
tha t are diff icul t for all but the most
e xpe rienced and well inf ormed to

• • •

comprehend fully," the report states,
Simila rly, few of tre recipients of
elec tro nically transmitted Social
Security payments, Citizens Band
rad io enthusiasts, o r ca ble TV
cu stome rs are aw a re o f the
mechan isms involved and t he pcten
tial for sweeping change re present ed
the rein .

Wi th the possible exception of
transportation, tbe report points out
tha t telecommunications has no rival
in the degree to which it is a pa rt of

American life. Repercussions of seem
ingly isolated and relatively unim
portant decisions reg&lrding a single
aspect of it can affect a broad range of
hu man activ ities. For e xample. a CB
rad io frequency ba nd decision to open
more channels would affect imports
and thus, among o ther effects, change
the balance of payments. It also could
affect treaties with other nations,
notably Canada.

The me teoric growth of Citizens
Ba nd radio a lready has overcrowded

7



The Persuader

Carnival Time

the channels available to it. Th is could
affect inlemational relations beeause
the use of present frequenc~ during
periods of high sunspot activi ty, such
as that anticipated in 1979, could
interfere with radio operat ions in
other countries where amateur radio is
more rigid ly controlled_ In met con
te "t, the study notes, no other nation
has permined acceu to a Citirens
Band beause of the many and diffi
cult p roblems such aeces:s creates.

Outcome of CB Radio Boom
The study team devel oped a

scenario of possi ble events arising

A Boston psych iatrist says CB
radio's e ffect on personality may be
too new a phenomenon to draw any
accurate conclusio ns, Dr. Mark Walter
of the MClean Hospital in Belman!
says it's a matter o f people feeling the
power and a no nymi ty of t he mtcro
phone.

Walte r told the Boston Globe, "tI's
really a new variation of an old thing
. .. we do know that ham radio
operators are o ft en the sort of peop le
who enjoy be ing in a room alone with
the power of ta lking out to the world
They want to reach out and be in
touch with people but keep an
e motional distance from the same

The combined effort of amateur
radio operators in two stales, the Red
Cross. and others. has resulted in the
return of a missing boy to his worried
mother.

Mrs. Judy Lever , MI. Holly, Vt.,
had high praise for the ama teur rad io
operators, who located her so n, Mark,
13, when others had not been able to
find him.

Amateur rad io operators in Ver
morTI. , including Fern Adams WIYYU.
North Clare ndon, William Dimid<.
WA1DHS, Rut land. and Mildred Doe
KIBaS, Bellows Fa lls. notified New
Hampshire operators that the boy W8S
missing and possibly traYeling with an
amusement company in New Hamp
shire or Ma ine.

"I have a friend who is a ham

8

from the prolifel'"ating use of CB
radio$. The team believes lhat hoards
of new users and add it io nal uses could
in the not too d istant futu re tu rn the
p resent situatio n into sheer chaos
unless a workabl e poli cy is deve loped.
Present policy is the responsibility o f
the FCC, which has neithe r the re
sources nor mandate for enforcement.
One typical issue is freedom of speech
as affected by FCC controls. CB is
already used in organized demonstra
tions; this raises the que5tion of the
legality of police use of jamming to
maintain law and order in r iot situa
tions. Privacy and t he use of scram·

people."
FCC regiona l director Gerard Sarno

goes a step further . Sarno charac·
tenzes t he average CSer as a "nitwit"
who becomes "obsessed with t he
feeling that they haYe no other pur
pose in life othe r than to transmit on
a CB radio. It gives them a source of
identity they nelfel" had before. And
suddenly, if they're criticized by
someone else, watch out for them: '

Bolh men were comment ing on a
recent shooting incident in Boston.
New$paper accounls reported that
two friends were chatting over CB
when a thi rd person broke in with
some flack. "You come over he re and

operator." Mrs. Lever said . " Her set
was not working, but she contacted
friends. who immediately contacted
others, among them Mr. Prescott lJ.
Langdon Prescott, amateur radio
operator and disastel" chairman for the
Kearsarge Chapter, American Red
Cross. in F rank lin~ We told them we
were looking for a carnival, and within
two hours they had located the cern
pan'll and my son. I am very grateful
to them for the fine job they d id:'

Am a t eur activities were coor
d inated by Edwin Antl of Danbury.
net manager of the Granite State
Amateur Radio Network. and the
WR1ABU repeater. located in Con·
cord.

The particula r company Mark was
traveling with was difficul t to trace. as

biers versus moni toring for illicit use is
another e"ample, At least eight
federal QClIIernment agencies IFCC,
OTP, Commerce, Sta te, Justice, ccest
Guard, Defense, Inter ior) and local
government s will have to contend
with the potential impact of CB.

USPS Headed for Obsolescence?

Already beleaguered. the United
States Postal Service IUSPSl is per.
ceived by the report as one of t he
more vulnerable organizations in the
path of the telecommunications on.
slau ght. Despite the vital function it
has performed for society for two

say that lace to lace." one of the
friends shot back. adding that he lived
at an address in the Back Bay section.

A short time 'atel". in the wee
hours, a car showed up outside the
Back Bay address. A man jumped out,
veiling; " Here I am. Now what are
you going to do about it?"

A 44 year old businessman ran out
into the street to answer the chal
lenger. Brandishing a .38 caliber re
volver , he smashed one of lhe ear
windows , .. and pumped a slug into
the CB set uncler the dMh, demolish·
ing it. " There. ioarn teach yo u," he
shouted back , as he ran into his house.

they moved oft en. The help of Mrs.
Linda Hebert. Carver Street. West
Franklin , and amusement publica
t ions. determined t hat the boy WM
with an amusement company in
Calais, Maine.

The Red Cross and company
off icia ls made arr angements to trans
port Mark back to Mt. Holly, but a
misunderstanding aboot time resu lted
in Mark taking a bus home on Man
dav.

Mrs.. Lever was happy to have her
boy back home, and Mrs. Hebert has
been commended by the Red Cross
for he r efforts in locating the missing
00,.

Reprinted from the Manchester (N. H.)
Union Leader, July2 1, 1976.

centurin, the USPS has limited free
dom with Vlttich to combat the en
croachments which have begun. Elec
tro nic funds transfer techniQUes
already in use ca n signif icantly sub
st itut e for the 35 percent of all mail
(two thirds of first classl accounted
for by f inancia l transactions lorders,
invoices. bills and payments l. Because
Posta l Service operating DOstS reflect
the number of deliveries which need
to be made, not the volume carried,
the loss will disproportionately affect
USPS revenues.

A second threat lies in the growth
of dig ital data and facsimile networks
which might ult imately be used fo r a
large por tion of intra- and inter
business messages. With advancements
like these making mail service obsolete
for many business purposes, massi~
subsidization might be required to
maintain national mail servia: for in
diYiduals.. Th is could result in very
much steepe r postal r a t e s
lapproaching 3501 an ounce for fi rst
class ma il in the mid 19BDs). the need
10 pick up mail from central drops, or
else pay for del iveries.

The USPS can respond with its own
electronic transmission to ITlO\Ie mail
from one location to another. How
ever, the most profitable pottion is
what is handled by telecommunica
t ions companies which can avoid the
e xpensive p hys ica l delivery precess.
Unless the USPS is prepared and
permi tted to compe te directly with
private industry. it mUSI bu ild its
business out of the least economically
desirable markets.

Te leYis>on Struggle
A thi rd scenario deals with the

possible outcome of an attenuated
struggle between "free" broadcast
te levision and cab le and pay tele
vision. The potent ia l fo r compet itive
advantage afforded by the use of
satellites might ultimately lead to the
elimination of local TV broadcast
stat ions. Alternatively, current re
search into the use of optic fibers
could lead to telephone companies
becoming t he most logical prO\liders
of home television access in the long
teem. Regulatory policy will continue
to be a key factor in a lternat ive
developments and any subsequent
change in the teleYision industry's
infrastructure. The FCC and othel"
regulatory agencIeS now face in
creasing conflict as technology offers
new opportunities that favor first one
telecommunications industry sector
and then another.

Another $ClInario e xpro-es the
possi bility of two-way broad band
communications being e xtended to
cover individual households, permit
t ing access from homes to libraries,
data bases, education, entertainment,
computers, and other facitilies. A filth
scenario investigates the interface
between public ser\lices and private
enterprise in the prO\lision of telecom
munications services for health. educa
t io n, and government communication
needs.

Arthur 0 , Little, Inc,
Cambridge MA



Report from Boston

Hams to the Rescue

The Federation of Eastern Massa
chusetts Amateur Radio Associations
has been putting on conventions for
yeaf1i now. There have been those
bigger than this ye.r ·s vef1iion. held at
the dowmown Boston Statll!l'" Hilton.
Most of the biggies had come to the
now departed New Ocean House in
Swampscott. but th.t was before the
CB explosion.

Not thelt the CB influence hurt
IIttendance much. A lot of CBef1i
turned out. just to see why .11 those
folks wen: brtilking chllooel19 to find
the hotel. Convemion officials said
they bad • record dlly Sunday ... but
the exhibitors were anothe r story.
Less t han lifty showed up, and five of
t hose were computer oriented. Several
II'Wlnufacturen said they were using
the same displays at CB conwntions,
by simply inserting new signs Ito
change that loaded whip exhibit from
27 to 144 MHz}. The economics of
the CB boom then became one of t he
unspoken exhibitors.

A highlight of the weekend was
WR1ACO', long disUII'ICB link with
WR6ABM in the San Franci$CO Bay
Area. The Malden .ssociiltion has
done it before, with. July 4th spec
tacular that linked Boston wi th
Hawaii and Philade lphia. But thi s
t ime. instead of the club paying t he
bill. the cost (about $ 150) will be
borne by • small group of Boston
FMers. A high point (or low point,
depending on how you look at it) was
one poor fellow's query. aired on both
coasts, whether it was just con ditions
or what? He even signed his call! Plans
to broadcast re!Tlllrks by ARRL Presi.
dent Harry Dannals W2TUK during
the conwmion banquet had to be
SCt".pped, because of problems on the

Using the airwaves and lots of
goodwill . a band of local ham radio
operators cut thrO!J9h imernational
red tape to airlift a seriously ill Ameri·
can from Mexicali to a hospital here.

Robert Lake Carden Jr.• 27, of New
York state, was in veterans Hospital
today after the San Diego County
Amateur Radio Council put up
$1.700 bail for alleged crimes in
Mexico and flew him here in a rented
plane piloted by a local ham.

Members of lhe club got lhe
or iginal bail reduced from $g,ooo to
$1,700; a member put up all the
money at once pending pledges that
were!Tlllde over the radio.

Another member rented a four·
_ter plane and flew down to Mexi·
cali yesterday, the bai l was paid and
the Mexican Red Cross rushed Carden
to the border at Calexico.

The Fire Department there supplied
another ambulance which sped to t he
airport, where Carden was placed in
the plane and flown to Montgomery
Field. He said very lillie on the flight.

An ambulance service waived its
customary lee and took the heavily
sedated man to the hospi tal.

Doctors there were conducting a
series 01 tests to determine the exact
nalUre of Carde ...·s illness. He had told
some of the hilms thilt he was dy ing of

West Coast side. But once t he system
WllS debug ged, all went well.
WR 6AB M, incidentally. is micro
processor controlled.

Back at the convention , .. Heath
was imroducing its new synthesized
2m FM rig, the HW·2036. An e.rlier
attempt. you'll remember. was
recalled because of spu r problems,
.Ithough company engineers say the
earlier mode l would have worke d. if
ITlO$t hams had access to spectrum
'Mlyzers. Heath says the new version
puts SPUf1i (within 20 MHz of ceme
frequ ency) down 70 dB. It's due
before Christmas.

A close competi tor will be the Icom
IC 22S, a 22 channel synthesized 2m
FM rig which features a diode matrix
system for user setup of desired
charnels. The loom was the ulll of
the convention, with dealef1i taking
scores of orders and much speculation
about the new model's impact on the
2m market. It looks like the 22S will
become • modifier's delight. with
sever.1 schemes already afoot to exter
nally program the symhesizer through
outside switching. Company officials
say demand is so great t hat it could be

throat cancer and could nOI get
proper treatment in Mex icali.

Carden's flight to freedom began a
few weeks ago as he lay in the general
hospital at Mexieali. He told Umberto
Wang. I medical student. thaI he was
dying of throat cancer and wanted
American ham operators to contact
his mother in New York.

Wang happens to be a ham. and
passed the message along to a fellow
Mexicali ham who he knew was in
contact with harns on this side of the
border.

Jim Smith of Ocoti llo. who belongs
to the San Diego ham outfit, picked
up the call and relayed it to m.ny of
the 4.000 members of the group. One
of them called Carden's parents, who
said they had no money to help.

Interest in the issue spread quickly.

months before the orders are f illed.
But they continue to deny t hat the
IC-230 is about to fo llow t he IC·22A
int o oblivion. Rumor s nevertheless
persist t hat Tempo's VHF 1 digital
readout rig will soon have a... loom
competitor,

On the HF side ... Kenwood-Trio
kept a constant crowd with thei r new
T5-820, despi te the fact not one
dealer at the convention had any to
sell. Ke nwood officials not ed
increasing pressure for them to sell
direct. • violation of longstanding
company policy. and could only urge
people to keep pl"99ing at their local
dealers. CushCraft introduced a new
fou r element tri·band beam, model
ATB-34. With an 18' boom and 30'8"
maximum element lerogth. it's bound
to stir up the ui-band market. One
real plus is CushCr.ft·s plan to include
a 1-1 balun as part of the deal. The
first ones ought to be coming off the
assembly line soon.

Hy·Gain hils apparently applied
some of its CB R&D money to the
ham bands, with a new line of VH F,
UHF mobile antennas. T hey use an
etched copper loading coil on a PC

and a "Rescue Robert" fund was
established with the goal of bringing
the man out of Mexico. Siln Diego
hams appealed for help to the U.S.
consulate in Tijuana, but were unable
to obtai ... assistance.

Paul Howl!l'" . a local ham who
piloted the plane yesterday. explained
how Carden came to be in custody
according to what the man told
Smith. The Ocotillo man visited
Carden often during his many trips to
discuss the matter with Mexican offi
cials.

Carden lold Smith he lives in Lock
port, N.Y., and served three years in
the Marine Corps. He was on the West
Coast in April visiting fr iends.

In Barstow, he met a man and two
girls who invited him to go to Mexico
with them. he said, and the group

boa rd and even offer one that coyers 6
and 2m. The idea first appeared with
Hv-Galn CB antennas.

One of t he biggest d isappointments
had to be the convention flea !TIllrk.et.
For two days some die-hilrds hung in
there. but the downtown location
took its to ll. since the pickings _re
so poor . To say the least, Boston was
no barga in for flea mark.eteers.

All that aside, it was a pretty good
convention. All the elements (except
the fleas) were there ' " and the
Boston crew eame through with their
usual outstanding prize program
(everything from . weather station kit
to a TR ·4C I. One big cha nge was t he
mounting influence of microprocessor
hamming. The seminar schedule was
loaded with it. and. with 3 retailers
and iH1 equal number of manufac
turers in evidence. it's apparent that
ham radio is in for another revolution.
Ty pica ll y it's in for another rou nd of
controversy as well. as the debate
over microprocessors gets underway in
earnest,

Warren Elly WA1GUDI1
Bennington NH

visited border cities.
One of the girls paid for the food

and lodging of the group with credi t
cards she said belonged to her mother.
Carden said. However, a MexiCilli .
hotelman got suspicious and called
police.

The other couple had fled, but
Carden and one girl were arrested. The
girl was freed because she was 16;
Carden was ja iled.

aut he was hospitalized when he
became ill with what he said was
cancer of the ttecet . He said that he
hild been led intravenously for 60
days and would die if not treated in
this country.

Johnny Johnston, a ham who got
involved in the case, went to Mexicali

U,ntinuef! on page 89
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SOUTH COM, INC.
P. O. 80x 11212

Ft. Worth, Tex. 76109

THIEF

$4.95

If there is no dealer in your area. send
$4.95 plus $.50 postage to Dept. 41 2,
Sou thCom.

RELAX. the th ief won't kno .....
you hoye 0 rodio

STOW AWAY anywhere, .'1en when your Irunk is loaded.

TA KE 0 F f anlenno and mount completely .

FOllER mounh to the bracing of the lid . No leeks. Only fOILER
mounh on Ironl .2!. , ide of trunk lid Uses your presenl

trunk lip onlenno ond mount. SeU -ground ing

SNAP LATCH OPEN, disengage 510iol.5$ \'eel spr ing .

STOPS THE

THE
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solid
state
rfpower
ampli
fiers
talk farther ...
sound better.
cost less!

• •

FREO. MODEL PWR INP. NOM ,PWR NOM. CUR. SIZE PRICE
(MHz) NUMBER (watts) OUTPUT (watts) (amps,lt

1«·148 PA2·128 ,~ 12 2 ,. "4 95
Choose an amplifier from this big line thaI exactly

• PA2-70B ,~ 70 10 C' 149 95 meets the requirements of your particular transceiver.
• PAl-TOBl O ,-. 70 10 C' 159.95 Boost power a mere 4 or Slimes...or 20 times ...or more !
•• P1<2·14080 ,.• 140 20 O' :m.95 Select a Class C amplifier lor FM/CW or one 01 the.. P",0·4OB 5·15 <0 s ,. 79.95 versatile "unears" that operate on SSB plus FM and CWO
• PA1Q-40BlO ~15 <0 s ,. 89.SO
• PA1D-roB ~15 70 , C' 12995 These fine amplifiers are All-American, lock, stock and• PAI D-TOBl O ~15 70 , C' 139.95
• PAlD-SOBlo ~15 80 10 C' 149.95

barrel! The all-important RF power transistors are

.. PA10·,408 5-15 140 1B O' 189.95
highest quality, "brand" types for utmost reliab ility

.. P.A.l0·140BLO ~15 140 1B O' 199.95 and years of service. They are emitter balanced and
• PA1t).160BlO ~15 ' 80 22 O' 209,9~ protected against high VSWA, short and open circuits. For
• PA»-l40B ' 5-<5 ' <0 15 O' 1 69, 9~ your added assurance, every amplifier carries a 90 day
• PA30-140Bl O 15-45 '<D " O' 179 , 9~ warranty on all parts and labor.

219·226 PAl·roBC ,-. 70 IO C' 169.95.. PAlo-60BC ." 60 , C' 149,95 KLM engineering advances include microstrip circuitry.. P'u)-l 20BC I S·4~ '20 15 O' 189,95 lor no-tuning, broad band operation, 144-148MHz (plus
_ 70 ',,-<DC ,~ <D 7 C' 149,95 MARS) tor VHF amplifiers, 4QO.470MHz tor UHF models.• PA1t).35C ~15 J5 6 ,.

11 9 . 9~

• PA1 o-35ClO ~15 J5 6 ,. 139.95 Circuitry is rugged , stable, ideal tor tough mobile use.
.. PAl o-7OC ~,1 5 70 ta O' 22~ .9~

Drive requirements (column 3 on the accompanying chart)
.. PAl t).70ClO e-ts 70 " O' 24~ ,95 are easily met by most transceivers.

SIZES: "'dles: 'A. 2,2~ >(~>(2 . ' • . 6.5>(5 )(2. ·C. 6,S><7.5><2. 'D. 6.S >< 10 >< 2. Simple to instal1. Just co-ax connect between antenna and
111M; 57x1 27><50.8 165 >< 121>< 50.8 165J<190J<50.8 165 J< 254 J< 50.8

OliNU RAMPllAER t A! 13.IVDC. transceiver eno to 13.8VOC power source. No internal
connections or alterations. The internal AF sensing or
remote amplifier keying circuitry provides the automatic

KL
or manual Tl A function . Put the amplifier on automatic
standby or out of the circuit with the panel swncn .

electronics, •Inc. At your dealer. Write for descriptive brochure,

17025 Laurel Aoad, Morgan Hill, CA 95037 (408) 779-7363



San Fernando ValleV ARC President Fred Killirz WB6EJG formal/v _fcomes
John.

Looking West
Bill Pasternak WA61TF
14125 Titus St. :4
Panorama City CA 9 1402

We haw probably heard the nation
of Israel refe rred 10 as t he "Garden"
of lhe Middle East, in that from th is
"desert" the Israel people have carved
a flour ishing land of p lenty - a place
that they call a " land of milk and
honey." II seems 8$ t hough it's no!
only the prodUCt$ of "old Mother
Nature" that have come to flou rish
there, but VH F and VHF repeaters as
well. How do I come to make this
statement? Thanks 10 Yuval 4X4FN ,
recentl y po rtab le 6, Look ing West has
the opportunity of bringing you a bit
of information as to what Israeli
amateurs are doing with two meters.

Yuval was on a trip to the !iOUt~

land when I encountered h im o n t he
WR6AB B repeater system here in Los
Angeles, To be a bit more specific, he
was en route from Los A....,eles to San
Diego and had I lot of time to pass as
he heilded south on 1405. After int ro
duct ions and the "warm PARe
welcome," I began to questio n Ywat
about whal is happening VH f ·wise in
his homeland, with the lo llowing
being a SI.Immary of the information
that came forth as II resu lt .

At present there are at least three
operat ive two meter systems, a ll o per
ati ng o n the same channe l pair of
145.175 in and 145.775 out. One of
the three operationa l systems is
IocIted in tte area of the city of
Haifa, another near Beersheba, and
the last at Kibbutz Sasa (serving the
Up per Galilee]. A fourth system, also
o n t he same channel pa ir, was being
prepared for the Te l Aviv area when
Yuval departed for the USA. Whether
it is <JpeflItional or not ;rt this writing
is unknown.

No w, unl ike repeaters here in the
USA, Israe li repeal ers do no t have
d istinct iw callsigns such as the WRs

__ have come to know, and most
simply operate under the call of t he
amateur or amateurs responsib le for
the installation of the system. Mo st do
not have actc-tu, so you sort of have
to kerchunk /Il system to see if iI'S on
the air. Accotding to Yvval, "visitors"
using these systems are qu ite
welcome, and American amateu rs
planning to visit Israel can obtain a
permit to operate by co ntacting the
appropriate ministry prior to ce
parture to secure a permit. I believe
tha t it was the Ministry of Communi
cation, but I am not too sure since by
this point signal s were beg inn ing t o
drop out. Possibly it was the Ministry
of Transportation; I wi ll t ry to clarify
this point in the near future.

So much for repeater operation,
but for this story. Simple,.; (direct) is
also alive and well and growi ng
rap id ly. The pr ime simple,.; cha nnel is
the repea ter outpul freq ue ncy of
145.775, but when that channel is
bu$y you will find the overflow sitting
on both 145.25 and 145.50, in that
order. In the Tel Aviv area, I am told
that simple ,.; is busy most of t he day
and well into the evening. Language
barrier? Not according 10 Yuval, since
he says that most Israe li amateurs
speak fluem English. And with this
you have a quick glance at what
VHF·minded amateurs e lsewhere in
the world are up to - a cha nce to
glimpse at the achievements of others
in the worldwide community we
know as amateur radio. Now on to
vmat we promised last month, or at
least close to it: a glimpse at a real
great guy on a tr ip here to the
sootbreod, John B. Johnston K3BNS,
Chief o f the FCC's Amateur and
Citizens Division.

In case you have not~ it by
the foregoing, I happen to like John.
In my personal opinion he is the best
th ing to happen to amateu r rad io in
t he many years that I have been a part

of it. What he has accomplished o n
O Uf behalf in just aile short year is
somethi ng that he and we can all be
proud of. Thanks to his t rust and
belief in us, and his willingness to
press for more freedom from regula
l ion so that amateur radio can again
grow and prosper, he will long be
remembered within our ra nks.

I had hoped to arrange a pr ivate
interview with John while he was here
in LA., and had eYi.'n approoched
Capt. Dick McKay K6VG P, John's
host , o n the matter. Unfo rtunately,
due to schedu le co nflicts on my part,
no feasible ti me could be found. The
simple fact was tha i I had to pul in a
lot o f overt ime at wo-k, and that
limited my free lime a bil. However , I
found mysel f in a position to attend
a nd participate in two evening open
meetings that John had wit h area
amateurs. Before continuing, though.
and in deference to John, I must say
that the format I will follow is that of
transcribing from tape both the ques
tions and John's answers, close to
ve rbatim. These questio ns were
posed by members and visitors to
meetings sponsored by the Palisades
Amaleur Radio Club in Culver City
and the San Fernando Valley Radio
Club in Panor ama CityNan Nuys,
du ring t he week of August 16.

first , let us set the scene. The place
is the Veterans Memorial Hall in
Culver City , Cali fornia, the evening of
August l Bth. Dan Deckert WA6FOC,
President of the Pa lisades Amateur
Radio Club. addresses the assembled
multi tude. Dan proud ly welcomes
John to thi s meet ing o n beha lf of
PARC, and introduce1 him to the
audience. Th is introduction is fol·
lowed by a 3 minu te standing ovation
- a tota ll y spontaneous $hawing of
affection toward their friend fro m
back East.

John bega n the formal part of his
presentation, after !reeting the crowd,
by showing a Eries of color slides that
to ld about himself: his specific inter
ests in amateur radio, his station. the
radio clubs he has and does belong to,
and some of his Irie nds w ithi n t he
a mateur communi ty. It was a "here I
am, come get 10 know me as a fellow
ham" presentation t hat gave us all a
bit more insight into thiS "man from
the FCC." The n came the part that
most of us had awaited - the ope n
for mat quest ion and answer session.
All questions were made from lhe
floor by fellow amateurs just like you
and me. The following are what I feel
are t he pertinent subjl!Cts covered in
bot h the mee tings I attended and
taped.
Question: What about 1979? (Ques
tioner was referr ing to where amateur
radio will sl¥1d at this upcomIng
contereece.I
John: We probably have about the
best organized working grou p of all
the groups and I say that because
Merle Glunt, who is the ARRL man
working on that. who used 10 work
for the FCC and is possibly one of our
top imernational negotiators, says
that he attends all the meetings:
broadcast, common carrie r, and so

forth. He says 'oW probably have the
best orqanlzed grou p, a nd I also kno w
thilt when we did our report - we
have to file with the Library of
Congress - as for the amateur, we
have the best looking report, too.

However, that's to establish the
FCC position, and I th ink, shortly.
before too many mo nths, the re will be
a first of a ser ies of Notices of Inq uiry
coming out with what the FCC posi ·
tion is. I dorI' t think we're goirlg to
get evetYthing in thilt notice thilt the
amateurs asked for , because we asked
for an awfu l lot . We asked fo r all o f
our p resent band s; fo r our present
bands to be expa nded : for some new
bands; and, you know, really sort 01
gorged ourselves writing 10 Santa
Claus. But the fellows working on the
group have done a fantast:ic job.
Apparently they 're working on a new
document - tha t's lhe amateur group
- to further support and justify our
need for tbcse frequencies.

Some of them (frequencies} are in
t rouble. I guess you've heard about
the one tha t's probably nearest and
dea rest to your hearts. 146 to 148
MHz, wh ich is not an amateu r band in
some parts of the """CH"ld . I believe thai
the maritime or avia tion is after that.
looking for more VH F frequencies. 75
meters, 3.9 to 4.0 - the broadcasters
have the ir eyes on that . The broad.
caste rs also have their eyes o n 160
meters, so, who knows] It's going to
be an uphill light all the way .
Question: This docket '10777, the
bandwidth/mode docket. What is lhe
pu rpose behind it?
John: We are t rying to derl!'!JUlate t he
service as much as possible. All regula
tory agencies are under !reat preuure
to deregulate and, looking around the
FCC, t he only service that was really
asking for de regulat ion was the ama
teur service.

One of the big problems amateur
radio has always had with the Com·
mission hils been when a new mode
came along - a new telet ype mode or
whatever it is. Slow scan came alOO9;
that was a problem for a while. The
Comm ission fe lt that in orde r to
authorize someone to use that mode,
tney (the Commissionl would havoe to
have the equipment to monitor and
inlercept those messages to make Sl.lre
they were consistent with the rules.

I t r ied to make a giant leap tor
ward; I said that, well, ma ybe that
lhinking was good for the 'lOs or 30s
or something like thilt, but it's harder
and harder to get the approp riations
to buy thilt equipment, particularly
when you say you want to use it to
mo nitor amateur transmissions - it's
rea ll y tough to get the budget lor
tha I. So, let's try and 90 with some
thing simpler. Maybe not talk about
emissions - talk about bandwidth,
though it's recognized that amateurs
don't have a grea t capabili ty In

measuring bandwidt h. But maybe il
they had the requi remer'lt, things
would develop. Maybe not. But then
it would open up I whole new future,
eSPl!Ciatly for the e,.;perimenters who
wanted to e xperiment with new t ypes
(of e missions ), and maybe amateur
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cont inue with John's comments next
month, alo ng with a few e ther
good ies. In the meantime, I wish to
express my sincere gratitude to Jim
Davis WBGSGP/6, who " blew into
town" at the right lime and with the
proper recording equipment to make a
lot o f what you read this month
possible; to Bill Drenstein KH6IA F/6.
whose exceptional expertise in the
field 0 / audio and public address
systems made recor-ding the San
Fernando Club a snap; and most of all
to Mr. John B. Johnston K3BNS, fo r
visiti ng wit h us in our town and at our
radi o clubs and for being t he warm
and gracious individual he is, If ever
you have a chance to attend one of
John 's presentations or should you get

a chance to haw him as a guest
speaker at you r club, jump at t he
oppo rtun ity. You will be glad you
did.

John is greeted by Lenore JenSVI W6NA Z, ARRL public relations lISSistaflt for
Southern California and "amateur radio's most charming lady."

happened.

Of course, 11 101 of people have no w
become int roduced to t he glories 01
!W().way rad io by virtue of " that
other service." But amateur radio has
begun to spring up. and a lot of it has
to do with the public relations work
yo u are doing and the work your
clubs are doing in the t ra ining pro
grams, That really is 9"eat.

I !'lave heard Commissioners in the
past say that " hams were an elite
group" - a closed group - and they
really weren't living up to a ll those
purposes in 97 .1 and all t hat . It really
warms t he cockles 01 my helWt to see
this (re /erring to the new atti tude of
today 's more outgoing .amateurs in
" going public").

There 's more . . , a lot more . . ,
two cassettes fu ll, but for t his mont h
we are plum out of space. We will

It _ SROat rhe San Ft!f'nando Val~ A RC fOl' John's {JrOfTam!
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put this away o nce and fo r a ll; then
you co me up wit h a better code and
we are still talking ba ndwidth.

The telev ision on 450 : As you
know, t tere tv!; been quite a battle on
the East coast with the television
repeaters, and it did seem to be a
rat her localized th ing. In order to
bring out some d i$Cl.lssion on this, and
see what in the world do amateurs
will"ll to do with this, let's propose
thllt they move on " up the band."
where you can point and wy they
reall y are doing some development
wo rk, For TV o n 450, it' s awfu lly
hard to make a case t hat "that's
development work" and so lorth. On
1215, 1296, it's a different Slory. I
t hink that amateurs could mak e some
~y, very worthwhile contributions
t here, but there has been a reluctance
to !IO because it's eas ier to get 450
gear, as you know. And we d id no te
that out here, in this part of the
country, that you were using 450 for
voice communications very heavily.
So we did Will"lt to ge:t that questio n
out in the open and give a ll sides a
chance to comment and to ra ise the,_.
Question: JoIl ....y, I don't know
whether you are aWoWe of what has
been going on in t he lield of amateur
rad io public re lat ions, especially out
her e. but what d o you thi nk 01
amateurs going to the pubhc and
introducing amateur rad io to them
like on radio, TV, etc?
John: Fanrntic! Absolutely fantastic.
Yo u know, il used to bother me when
I was in the ru les branch; I used to
keep track, and by golly, every time I
checked we were losing an average 01
350 Hceesees iI month. 350 a momh!
It just kepi going down and down and
down, whi le all the other services were
gOlOg up, Now there have been a
numbe r of things which have

-

radio could bring new modes of com
munication to the other services,
develop new modes of communica·
tion.

The comments we 've gotten seem
to be kind of divided between the
people who are forwlWd looking and
can appreciate that, and those who
would say , "What about AM? .. , I
like "liking to my buddies on AM on
75 and I bou<jlt my rig 25 years ago
and I hope I never have to buy
anolher one:'

Of course, the League, you know.
did reject the whole idea , so I don 't
know. We really haven't scoured
through those comments yet. But we
were a litt le disappointed; we hoped
we wou ld get more fro m the amateur
commun ity on ways to soIw th is
bandwidth measu rement problem. II
looked like by and large the y've sort
of thrown up their hands and said.
" It' s beyond us." which wasn 't
probably 100 good o f a resu lt - and
I,.nkly I think that _ 're jXobably
back to "sq uare one" lool.ing lor new
ideas.
Question: What k ind of reactio n has
the f CC received on the new RACES
docket. and do you antic ipate any
alterations?
John: (Begins commentary with
funny anecdote deleted he re d ue to
space limitations.) Basica lly, the ama
teurs came to us wi lh ta les of these
very serious abuses t hllt the local
goYernment$. the pol ice and l ire
departments. who are el igible for t he ir
own services, were making of RACES,
The Commission was just abou t read y
10 do away with it completely; th at is
tbe Department of Defense th ing . We
kind of presented the argument 01
" l et's give it one more c hance. lel 'S
tak e it OUI 01 the hands 01 the local
goYernments. If t hey 've got problems
wit h frequencies and e missions avail
able to them in t he ir services. work
those out within the services. Don't
try to twist something in amateur
radio around the _eng way . and let's
Iry and get it back into the hands of
the hams. "

I don 't have very many checks on
that crrer than that the number 01

applications coming in has been wry
small , I under'Stand. and we really
don't know whether it is going to be II

viable program or whether we should
iuS! go ahead and do a way with the
whole thing. I can't really tell at th is
point ; I Ihink it's too early,
Ou~tion: Two quest ions on the band
width d ocket that a lot of amateurs
might be interest ed in. First of all ,
what about t he future 01 ASCII. t he
comput er code, and secondly, what
ebout the future of amateur TV o n
4501 The bandwidth dockel would
essentially eliminate fast scan a mateur
TV from 420 to 450 MHz. Whal is tne
Commissio n going to do on both of
these?
John: Well , you see, ASCII was o ne of
tte driv ing forces behind th is, because
in order to au thorize it we have to go
convince Congress to give us the
money 10 go and buy ASCII moch irll.'"
to put in all of our monitoring sta
tions around the country. You could

13



Editor:
RobtJrt Baker W82GFE
15 Windwr Dr.
Atco NJ 08004

Note: The official da tes for the 1977 AR Rl contests had not been
announced at the t ime of this writ ing. Tentative dates should be :

(A~L EN ~A ~
ARR l 160 Met.. Contest
TAC Contest
ARRL 10 Me.r Con test
Hul'llPrian DX Conust
Straight Key Night IARRLj
QRP Winter Conust
YLRl Yl -OM Contest -I'to<:>oll'
YlRl YL·OM Contest _ CW
CO Worldwide WPX SSB Contert
YLR l DX·Yl to Sta teside YL Contest - CW
YLR L DX·Yl to Suteside YL Contest - Phone

PletIU ~nd . 11 contest in formarion
dincrly to ". at the addrtm listed
abo."., preferably a t least three
mont" l»fo~ the date of the
scMduled event. fn other words, the
.nnouflC8ment for .n event on May "
1977, should hopefully be subm itted
by Febr~ry 1. 1977.

TAC CONTEST
Starts: 1800 GM T

DaOilmber 4
Ends: 1800 GMT

DeOilmber 5
Entries may be single or mult i·

operator class. All contacts on 3.5 10

3.6 MHz, ON only. General call is
" CO OMF."

EXCHANGE:
RST/001 iIf'Id progressiYl.' OSO

numbers from 001 .

SCORING:
Contaets with own country, 1

point ; each call ilfll<l in W/K , UA etc..
VENa, and VK counts as separate
coumry. Contacts with stations in
tame continent , 2 points; other con.
tinenu. 5 points. Contacts with HQ
station GW8WJ Of GW6AQ count 25
poi nts. To ta l score is sum of con tact
poi nts l imes total number of prefi ltes
worked (tame as for WPX).

ENTRIES:
LOgi must be sent not later than

January 31, 1977 to: Peter Lumb
G3I RM, 14 Linton Gardens, Bury
Saint Edm unds, Suffo lk IP33 20Z,
ENGLAND.

0ec 4 -5
Dec4 - 5
0ec11 -12
0ee 11 - 12
J~ 1
Jan 15 · 16
hb 19 -20
MarS· 6
Mar 26 ·27
Apr 12 · 13
Apr 26 ·27

Jan1 · 2
Feb 5 · 6
Feb5 - 13
Feb19 -20
Mar5 -6
Mar 19 - 20

"

ARR L 160 METER CONTEST
Starts: 2200 GMT Frid8y

OeOllmber 4
Ends : 1600 GMT Sunday

Oecember 5
The 7th annua l ARRL 160 Meter

Contest is open to all amateurs o n ON
only. Multi-operator work is per
mit ted and scores will be listed secer
ate ly in t he results , but they will not
be eligi ble for cert ificates.

EXCHANGE:
RST and AR Rl sect ion or count ry.

SCORING:
asos with amateurs in an ARRl

sectio n cou nt 2 points; osas with
amateurs not in an AR RL section are
worth 5 poi nts. OX to OX OSOs do
not count. Multiplier is the total
number of ARRl sections 174 1, VE8,
and foreign countries worked.

A WA RDS:
Certificates will be awarded for

Retion and non WNE COUntry high
scores. Division high scores will have
their teC1ion award endorsed with an
appropriate seal.

FORMS:
It is suggested that contest forms be

o btained from ARRl, 225 Main st..
Newington CT 06111 . Check sheets
are not required but a penal ty of 3
additio nal contacts will be made for
each duplicate contact .

These rules were taken from last
YfNlr's contest. For complete rules, see
the Nowmber issue of OST.

VHF Sweepstakes
DX Contest - Phone
Novica Roundup
DX Contest - CW
OX Contest - Phone
OX Contest - ~

ARRl10 METER CONTEST
seere: 1200 GMT Saturdily,

December 11
Ends: 2359 GMT Sunday,

December 12
The contest is open to all emetalrs

worldwide. All OSOs must uke place
o n 10 meters and OSCA R o sas are
valid. Each station can be worked on
phore.to-pbcre and CW·to·ON, and
envooe can wor k anyone . All CW
contacts must be made between 28 .0
a nd 28.5 MHz, unless wor king
through OSCAR . When ope rati ng on
10 meters. please avoid the OSCAR
downlink freq uencies.

CLASSES:
Entr ies will be classif ied as either

single or multiple operatot stations.
Multiple transm itter stations ere not
allowed.

EXCHANGE:
All WNE stations will send RSITj

and state or provillOl!. Others will send
RS(TI and consecutive serial number
starting with 001. Stations that afe
not land based will send RS1Tl and
ITU Reqion 11 . 2 ot 3 ). The District
of Columbia is cou nted .s part of
Maryland.

SCORING:
Each completed osa counts 2

points. or 4 poi nts if wit h a W or K
Novice. The multiplier is the sum of
the tota l number of states, Canadian
ca ll areas (max. 9 ), ARR L countries
(not US or Canada), and ITU regions
from non- land based stations. Final
score is the sum of the aso points
times the total mul tiplie r.

A WA RDS:
A cert ificate will be awarded to t he

highest scoring single operalor sta lion
in each section. Canadian call area,
and foteign cou ntry. Region awards
for non-land besed stations. and
awards fOt" mul ti-operatOt" and Novice
stations will be issued if werranted.

FORMS:
It is suggested that COntest forms be

obtained before the contest from
ARR l , 225 Main sc. Newington CT
061 11; include an SASE. Check sheets
are not required but a penalty of 3
additional contacts will be made for
each duplicate contact.

These rules Wll're taken from last
years contest. For complete rules, see
the No vember issue of OST,

HUNGARI AN DX CONTEST
Starts : 1600 GMT Saturday,

December 11
Ends : 1600 GMT Sunday,

December 12
The contest is sponsored by the

Hungarian Radioamateur Society and
is open to any licensed radio amateur.

AU amateur blonds from 80 to 10
meters may be used on r:N only.
General call is "T EST HA·' v.tlile
Hungarian will give "T EST WW."
Entries may be in any of the following
Classes: single CP. single band; single
cp, multi-band: or multi·op, multi
band.

EXCHANGE:
RST and conti nuous serial number

from 001. Alter their s ignal report,
Hungarian stat ions wilt give a two
lett er code fo r t heir location (cou nty)
as follows: 8 A, BP, BE, BN, 80 , CS,
FE, GY, HA, HE, KO, NO, PE, SA,
SO, S2. TO, VA, VE, ZA.

SCORING:
Each HA OSO counts 1 point. The

same station may be worked only
once per band. Each diHerem HA
COUnty worked counts 1 multiplier
point per band. FiOlI score is total
OSO points times sum of multipliEs"
points from each blind.

ENTRIES:
logs must be mac» in usual form

with summary sheet and si\)'led declar·
ation. They should be mailed within 6
weeks after the contest to: Rad io
Amateur l eague of Budapest, H-1553
Budapest, P.O. Box 2, HUNGARY.

A WARDS:
Certificates to fi rst place sta tion

f rom each country in eech class or
section. Add it iona l places if .....ar
ran ted.

ARRL STRA IGHT KEY NIGHT
0 100-0700 GMT SATURDAY

JANUARY 1
Check OST for any changes in t he

rules!

Basically. rules require the use 01 a
straight key only. Send "SKN" in.
stead of "RST" during QSOs. to help
identify contest stations. 0I'l BO-4Q.20
meters. try 060 to 080 kHz up from
the bottom edge of the blond. On
Novice bands. try 10 kHz up from the
bottom of the Novice band. After the
contest period. send a list of calls of
the stat ions contiJeted during the con
test per-iod, plus your note for the
best fist heard Please mail entries as
soon as possible to ARRl, 225 Main
Street, Newington CT 06 11 1.

SOWP CHR ISTMAS 050 PARTY
The Society of Wireless Pioneers

will conduct a membership on-the-ai r
OSO Party on the weekend of Decem
ber l B and 19, 1976 , The par ty ..... ill
cover t he fu ll 48-hour GM T period
and will be the first "voice" party
SCheduled by the Society. The pur
pose of the affair will be to give
members an opportunity to meet one
another and to pass along the ir
season's greetings, etc. There will be



0035:16
0129:33
0028;54
0123:11
0022 ,31
0116: 48
0016,08
01 10:25
0009:45
0104:02
0003:23
0057:40
0151,57
0051:1 7
0145:34
0044:54
0139:11
0038:31
0132:48
0032:09
0126:2t)
0025:46
0120;03
00lg:23
0113:40
0013:00
0107; 17
0006:38
01 00:55
OO:15סס

0054:3:2

,
a
3,
e
6
1
8
9

'0
n

"ta
"15
T6
T1
15

"20

""23

"26
26
21
28

"30
3T

0"'0' 7 Orbita l Infllrmotion
Orbit Date Tim. l ongitw,,"

lOK) (GMT) IIf Eq .
c..lSi", "w

596
72.2
57.0
70.6
55.4
69.0
53.8
67.4
52_2
65.8
50.6

'"77.8
62.6
76.2
61.0
74.6
59.'
73.0
57,8
71.4
56.'
69.8
".6
68'
53.0
56.6
51.4
65.0
49.9
83.'

9350
.363
9375
9388
9400
9413
9'"
'''8
"50
saea
94 75
" 88
950 '
9513
9526
.538,6>,
.563
9576
. 598

"'"96"
9626
9638
96"
966J
9616
9688
9701
9713
9726

.....
8X
A
8
A
8
A
8
AX
8
A
8
A
8
A
8X
A
8
A
8
A
8
AX
8
A
a
A
8
A
8X
A
A

0146:12
0046:08
0141 :04
004 1:00
0135:56
0035:52
0130:47
0030043
0125; 39
0025:35
0120 :31
0020:27
0115:22
0015:18
0110 :1 4
0010:10
01(15:06
0005:02
0059;57
01 54:53
0054: 49
0149 ;45
0049:41
014436
0044 '3:2
0139.28
0039;24
0134:20
0034 :1 6
012911
0029;07

O~or fi Orbital Inlofmation
O.bil Do" Timt longi lwd t

(Doc) lGMTI III Eq.
ClII.... OW

8"
69.7
83.'
68.4
82.2
67.2
80.'
6>'
79.7
" .1
78,4
634
77. 1
62 .1
759
50.'
74,6
598
73.4
87.1
72.1
85.9
70.9
" .6
69 .6
83.'
68.'
82.1
67,1
80.8
65.8

18876 1,.... ,
18901 3
t89 13 4
18g26 5
18938 6
18951 7
15'83 8
18976 9
18988 10
1900t 11
19013 12
19026 13
19038 14
19051 15
19063 16
19076 17
19088 18
19 101 19
19114 20
19 126 21
19 139 22
19151 23
19164 24
19176 25
19189 26
19201 27
1921 4 28
19226 29
19239 30
19251 31

~ ESU LI S
RESULTS O F 1976 BERM UDA CO NT EST

Top N.A. Stations;

<:Ii Phon.
K2BT 11 .253 piS W1HFB 37.170 pIS
VE1CD 10,668 W4 UPJ 21,942
WA2DlG 6, 402 K2BT 19, 032
W0QUE 6,384 VE 1AGH 17,346
W90HH 5,45 1 WIDO 14 ,076

Top U.K. Stations:

<:Ii Pho~

G3FXB 32,63 7 G4GI 46,49 4
G48UE 22, 176 G3 VPW 24,420
G4CN Y 14,739 GW4 BLE 23,904

Island Winners:
CW - G4BKINP9 Phone - Vf'9IB

Oscar Orbits

Effective 1 October, 1976. all AQ ·7 mode B o rbits which fall on GMT
Mondays will be designated as O RP orbits, as was done d uring mid·June. 1976.
The success of the three day ORP test has p rompted these ext ra O RP o rbi ts,
and il is hoped that users of the AMSA T·OSCAR 7 mode B transponder will
reduce their signals to t he recom mended ten warts effective radiated power
during these orbits. The use of lower power is also highly recommended during
other AMSAT·OSCAR satellite passes because of t he beneficial effect it has on
the battery. As AO·7 grows older, its battery is deteriorating, and this
deter iorat ion is accelerated by users running h ighe r power than is being
reco m mended by AMSAT (100 Watts effe ctive radiated ocwe-l. This 100 Watts
erp maJfimum is enough power to produce very readable signals from horizon
to ho rizon with a small a ntenna and the awrage 144 MHz receiving setup. If
mode 8 users cannot hea r the ir 100 Watt erp signal at aUt imes during a pass of
AO·7, t he y should look at their receiving system and should NOT raise thei r
power in order to hear themselves. With cooperation from all users. the
AMSAT-OSCA A 7 communications sa telli te will provide service fo r the
worldwide radio amateur communit y fo r years to come.

.'
{/ "'J
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WORKED All
NEW HAMPSH IRE

The Concord Bra sspounders, lnc.,
of Concord. N.H ., a re again making
avai lable to all Qualif ied amateurs
their Certificate of Achievement for
'M)fking a nd confirming all ten New
Hampshire counties. The ten OSL
cards or a request for informatio n
should be sent to Basi! Cutting W1J B,
Suncook, N.H . 03275.

BICENTENNIAL WORKED
All STATES NET AWARD

The Bicentennial Wor ked All States
Net t hat meets o n 3905 kHz nightly
a t 0500 G MT is now offe ring its
award for working aU states during the
Bicentennia l year. All contacts must
be made on the net frequency during
net operation or at least within one
hour of t he begi nning or closing of t he
net . They m ust be made from the
same OTH (or from locat ions not
more than 25 miles apart ) and con
firmed in writing. Cost of the award is
52.00 and OSls need not be sent;
o nly an applica tion fo rm verif ied by
another ama teur is req uested. For an
appl icat ion and complete information
contact Gene Densmore AA4WCG,
2125 CaoTtiridoJe Drive, Tallahassee F l
32304. By the way, the awards will
nol be numbel'"ed or da ted o ther than
19 76 , so there is no rush or l ime lim it
other than making the required ccn.
tects dur ing 19761

also available fo r SW Ls on a " heard"
basis with the sa me ru les a nd fee .
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BUDAPEST AWARD
This award was o riginally founded

in 1963 . but the ru les wer e changed
ef fective January t st, 1976 as follows :

The certificate is issued in o ne class
lind may be received only once. The re
are no endorsements. Contacts are
valid after Ja...ary 1, 1959, but Nth
statio n may be used only once in your
application. Any amateu r band and
mode may be used includi ng act ive
land or air VHF/UHF repeaters.
European stations must co ntact 75
HA5 or HG5 stations, while OX sta
tions !including US) need only am
tact 25. On VHF, o nly 50 d iffe re nt
HA/H G5 stations or 5000 kms sum
marized d istance; an y contacts made
via satellites or via t he moon count
with 5lXl kmsJQ50 value. Send a list
of your contacts and 10 IRCs to the
Award Manage r of BRA L, Dease
Tarcsav HA5HA, H-1553 Budapest ,
P.O. BOl< 2, HUNGARY. The aWilrd is

no fo rmal exchange requirements an d
no need to su bmit logs.

All members w ith a phone capa
bil ity are e ncou raged to peeticipate.
The call will be CO SOWP. While there
will be no certificates awarded, every·
o ne who takes part will be a winner
by having an opportuni ty to rene w
o ld friendshiPli. establish new ones
and to continue a ccmeradere
developed ever the years.

Suggested frequencies for the affa ir
are 25 kHz (t l 5 kH z up from t he low
end o f the General class phone poe
tion of each amateur ba nd .

rs



THE ELECTRONIC MENSA?

I've just read the article by Robert
Fields in the September 73, and fault
i, only insofar as it fell short in its
castigation ot the God Syndrome ram
pant in amateur rInks.

First, I' m not a CBer (not recently
- when CB was young, and legali ty
was in vogue, I had a license. but it
has long since gone west) . Nor am I a
ham. My familiar ity with both code
and theory is adequate to allow my
getting a General t icket tomorrow if
so desired, but as of th is wri ting I have
seen no facet 01 ham radio sufficiently
challenging thai I should waste lime
so doing.

Further, in-asmuch as the majority

If )'OU fJ'6t nert«J let lIS know. Re
wlf-teaching, that's what reading 73
IKJ articles and Kilobyte is all about.

in the 19605 I sold small scale business
computer systems (for a $100.0Cl0
plus purchase price) that were rourj liy
comparable in processing power with
the new 6800s and 8080s wh ich are
available for less than S10,OClO for a
disk system. In view of this, it appears
that t he public must be "educated" in
terms of how a microcomputer can be
used lIS a t remendous e>ltension of the
mind to handle both home and
business applications. To put it
a nothe r way. less emphasis shou id be
placed on silly games and more
thought should be directed lowarm
the way to put a microcomputer to
work in the household. hobby and
business world.

My second react ion: With the avail
abi lity of lOIN cost computing. there is
, need for good self-teaching e-o
grammed instruction manuels and
leaching aids. It seems t hat, at t his
point , we have low cost ef fective
ha rdware wit h a scarcity of materials
capable of quickly acq<Jainting the
unini tiated in their use. If this IT\lIrket
i1i to grow, this problem must be
solved with self ·teaching eccucettces
and programming manua ls, as we ll as
manuals that will show how th is
equipment can be used in solving the
day- to-day problems for which it is so
well sui ted.

My final reaction appli es to the
question of how to best co mmunicate
current knowledge available to other
amateur radio operators like myself.
In this respect , it seel111 ttet we need
to organize a hobby computer net
that will meet regu lar ly to disseminate
useful information, If you know of
such a net. please let me know. Also, I
would appreciate having the names
end addresses of any hobby computer
user groups which would be willing to
share their know ledge with us mid
westerners who are just beg in ning to
learn about t his west coast developed
technoloqy.

Robert E. Bunn WAILKE
Bum Oil end Supply Co.

508 Perter Wagoner Blvd.
West Plains MQ 65775

THE REVOLUTIONIL...--...__I I I
You r computer articles have L _

brought me uo.to-dare after being out
01 the data processing business for
over fou r years. During this time, lam
amazed at the microcomputel" revolu
t ion, in terms of the availab le proces
sing power fo r such a sma ll cost. As a
former programmer and comput er
salesman, perhaps you would benefit
from some of my reflections on the
current state of the art - sort of like
the commenlS emanating from your
"Ancient Aviator."

My f irst react ion to the m tcrocom
purer revolution is simply that very
few people even begin to appreciate
the pr cbtem- so lving horsepower
possible with a microcomputer , Back

J. Wm. Anderson W60V
Sunland CA

possib le , to send me two t hreewev
crossovers. The order arrived minus
one crossover. A communication tct
lowed shortly after saying they were
backordering one crossover, as they
only had one for the original sh ip
ment. I asked t hem to charge the
amou nt of t he purchase to my Ban k·
Americard . Now they could have
charged me for the whole order. but
they o nly charged me for what they
had shipped, involving addi tional
paperwork when they shipped the
second crossover, which ar rived a few
days later , Now this showed consider·
ation and fairness with thei r buying
customers. Also, the shipment arrived
so promptly that I don' t see ho w they
cou ld have Checked o ut my Bank·
Americard account before Shipment.
It is a pleasure to do business with
companies that show consideration in
t heir dealings with t he buying publ ic.

I a lso placed an orde r wit h Alde lco
of l y nbrook, N.Y., for some diodes
and Other materials. I sent them a
potital money order to cover the
amourn of the purchase, and when the
order arrived, t here had been an error
filling the orde r as they did not send
me some of the diodes that I had
ordered. and they sent some that I
had not ordered. I sent them a com
munication stating what I had re
ceived and not received and asked
t hem to check my or igina l o rde r, I
offered 10 send t he diodes that I had
not ordered back to them on arrival of
the diodes that I ....d ordered, to fill
my o riginal order. A few days later,
the diodes that were missing in t he
original o rder a rrived with a note of
apology and stating that I did not
need to return the unordered diodes,
but to keep them with t he ir compli
ments. Now you can' t ask for any
thing more la ir than t hat .

And so, Wayne , thanks for your
care in selecting advertising firl111 that
are reliable and considerate to adver
tise in 73. It is a pleasure to us reecees
of 73 to do business with that type of
f irm,

Continued success to you and your
staff.

, ".... , .
-, '.r-. .
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FUTURE SHOCK

ABOVE AND BEYOND

~ . ' ! r: ·"~- . .' .

'----__I
Just a few inlormal rem.ks and

comments on lWO 01 the firms thai
advertise in 73 MilgiIzine.

I placed an order with B & F
Enterprises in Peabody, Mass., for two
speaker enclosures as advertised in 73.
Alt hough they d id not advert ise eroS$
over networks, I asked them, if

I

L..--__I

Thanks, oh fair WlNfher friend. 
Waynt:.

SeffM Off.

Bob Gromer WA7NMJ
Glendale AZ

As I wes reading the Au!J.Ist issue of
73 (around the fou rth of July). t he
anicle about the computerized ham
stat ion seemed very familiar.

Digging through my vast collection
of 73 mags. I found a story in the
January, 1967, iuue. The storv w.
called, "The QRZ Machine," and at
the time was science fictio n,

The "machine" was described lIS

being about the sill! of a portable
typewritei', afld WllS able to copy CN.

The 1976 Altair msc-corccessor is.
bit larger and in the eJtllmple copied
RTT Y, but tha t ain't bad in just 9
years.

Where would we be today without
seeree fiction to encourage scientific
experimentation and advancerrrent?

Tom Grabowski K3SPY
Baltimore MD

for that editorial In the October '76
issue that I just read. I've read some of
your "edrtceietism" in the past that
has (on twO occasions) caused me to
drop my subscription to 73.

This one shows class. Th is one tells
it like it is - all the way thro ugh 
about the uPs and even about the
contents 0173 Magulnt:. I'm referring
(if you hadn't guessedl to the I/O
Editorial.

I like 73 because now, more than
any other t ime in its history. it is a
breeder- based electronic e>lperi·
menter's journal. Keep going, and
please keep us informed regarding
your upcoming Pers-Comp mag.

I've been hamming lo r about 10
years, Irom 80m through 450 MHz,
and am just recently gaining a keen
interest in computer electronics 
~ially uPs.

I
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FORM A POSSE

FAIR WEAT HER FRIEND

Congratulat ions on two major
counts: 11 tor br inging 73 to what it is
and continuing to improve it. and 2 )

1__1

Lu:

The wheels turned alright - and made
mush.

WAlLET is on the prowl after the
rip-o ffers. After my friend WA1SG X
had his 2 m eter rig r ipped off his car, I
put my th inking cap on and sta rted
the wheels turning, and this is what I
came up with.

1 am 1I member of the " Fidelit y
Ama teur Radio Club," W I am going
to propose iI rip-o ff committee, with
each member equipped with an
Avalanche tranSistOf oscillator in his
rig (commerci,1 m<lll1.lfactlJrers take
notel tuned 10 an outboard receiver
lsuch as a tunnel diode job) $0 that in
t he event of his set being ripped off,
I'll' can locate the direction h is set is
going. After the set has gone beyood
rte .' limit of the license free
trammiuions ~I by the FCC, that ~

where the club gets in the ect, by
having iI clu b sponsored sensi tive re
ceiver able to tune to all the club
mem~' fleQUel'lCies, giving. master
control to direct the posse of memo
be~ going aher the rip-off anin and,
with suc h aid, should be able surround
the culprit, giving the guy 3 choices:
turn him over to the po lice. hang him,
give back the radio with loot to cOoler
the dalT1ilge done to the OINner.

Remember the old days. II will be
like a rustler hunt. Maybe I have been
readi ng too many westerns. I believe
that only by action on lhe part of the
hams will we be safe from the easy·
picking boys. Every club should fo rm
a p rotec t ive comm ittee. The
Avalanche oscillator is the only cscu
lator (I believe] that can give a tre
mendous pulse with $mall power. All
tte bright boys should get busy and
send in to 73 their brain child. or send
to me, WAl lET, so that we can all
get togethe r and scotch the pilferers. I
have not had any trou b le myself. but
have stuck my neck out ill the cause
of the hams, e.s.. in the dockets that
havt! been an enemy to the hams. even
when it did not affect me. I hope mat
my nrue gabfest will do a little good.

Cy l ieYflley WAl l ET
142 Brightman St,

Fall River MA 02720

'----__I

I
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Hal Empie WA7ZYO
Duncan AZ

hmmm, wam't he a OST

GON E FISHING

Nenad S. Downing WB4SlD
Chattanooga TN

INACTIVE BROTHERS

This is a CO to en hams woo are

f rom California to ChattiH'KlOga - and
we soon had the problems re!Olved.
The Software Board worked t he f irst
time I plugged it in t he Imsa i ccm
peter .

To ope rate thi s board, one just
"e xamines" loca tion FOOO in hex or
360,000 in octal and then hits Run,
Thereafter one enters programs usil'lQ
the Inte l BOBO mnemonics.

73 Mllfliui~ seems to have a policy
of accepting ads from only reputable
dealers Y.Iho won't rip off the ham,
Fo r those hams considering entering
"ccmcctrooics," you would do well
to sta y with such f irms as Godbo ut,
Hal Communica tions a nd t hose who
advertise in 73. You haven' t seen any
Trigger Elect ro nics ads lat ely, have

y~'

Trigger . . .
advtlrt il er1

1 1

Bob Bakllf WB2GFE
Atco NJ

AN I/O RECORD

ging. And it comes with 4 K x 16 RAM
standard, with power fail and line
clock! They a lso Pl"oduce a POP·8/A,
a single board POP-8 t hat would also
be in t he price range of the hobbyist.
On top of ali th is, DEC has been
making MPS boards for severa l years
t hil t also may be 01 interest to
hackers.

In response to one of your ads, I
re<:erlt ly pl.Irchased the Godbout Sott
ware Board. First, I would like to
commend Godbout for their exceuem
service and the ir f ine product. f re
ceived my order with in f ive days aft er
the o rder was placed - a record for
compcterretated items.

I expeoeoced • few problems in
interpreting the literature. I Ieh mv
number with Godbout and later that
day BIll Godbout retw ned my call -

I think you got me on that one,
Bob. I wasn't think ing of the LSI· "
when I singled out the DEC PDP· 1"
There il certainly going to be hobbyist
(and o ther) software generated for the
LSI· I ' which mighf be of interest to
110 rudert. If any COtTlel my lWy I'll
g iWl i r e...ry consirWnnion. And with
r~rd to the PDP.lJ , , , I hope lW lee
software for it coming into t he hobby
community both from simulaton
being written (for an 8080) and/or
f rom the populerity o f the Intersil
6100 getting a boost. - John ,

I
1 1 I hllVe used my back issue him

literature to "bait" CB operators. To
date can count one total convert and
several " n ibbles." Photo taken at my
portable QTH.

GOTTEN

FEEDBACK'---__I1

KftP up the good work on 73; it is
appreciated. I am not a rmcroccm
puter nut ly~ l, but t he articleS are
interesting as I use an IBM system
360/370 in my work. The ads lor
Mother Bell are an eye-o pene r, espe
cially lo r those o f us who wo rk for
AT&T. It ' s nice to see the two cern
munications interests lBell and ham l
cooperating lor a change, Now if the
FCC will just let us legalize tarifh for
phone/autopatch systems!

Arv Evans K7HK l
Salt lake City UT

Please note a correction to my
article , " ASCII/ Baudot Converter fo r
You r TVT," which began on page 150
01 the November , 1976, reoe. In
Ta ble 2 lbl, S/AI should be a one
instead of a zero.

Let's watch tha t stuff, Roloff.

Jeff ROloff
Champaign Il

A short comment on your I/O
Report in the August issue of 73 MIff/ :
I th ink you are really missing the boat
by excluding tre DEC LSI·" and
PDP·1I /PDP-B Pl"ograms from your
section. Various computer clubs
arou nd the nation have acqu ired OEM
status wit h DEC to buy lSI· lls in
quant ities and pass the low prices o n
to members_ One club in Cal ifornia
has helped over 500 hackers to get
lSI -lis. When I was working at DEC,
the orders were f looding in. And why
not , for the price of an Altair or
IMSA I look whal you can get Irom
DEC .. . the l S I·11 is abou t $650, an
interface is anot her $ 100 or $150, and
all you need is a power supp ly and
terminal, No need fo r a monitor pre
gram with t he built- in ODT debog-

Elmer liYeS on lewes Island, and
when the island was being evacuated,
he Silid " As long as I have power, I'll
be on the air, and whe n I lose it , I'll
go too : ' That is ham rad io above and
beyond.

The disgust is with the se lfish slo bs
Y.Iho sat down r ight on t req and , aft er
repeated reminding, called CO and
finished a aso, and also with t he ones
Y.Iho ccered ~ with an unmodulated
carrier for extended periods.

Well, I said it , and I'm satisfied.
Tha nks lor listening.

Bill Sim ms WA2JNV
Toms River NJ

Jamming is a growing facet of amateur
radio.

1__1

SATISFIED

I am prompted 10 Wl"ite th is both in
praise and di$QUSl.

The praise goes to the [)elaware
Emergenc y Net fo r their damn good
work duri ng the Belle hu rricane:
Elmer W3YAH , Vince W3SEG and all
the others who pitched in and did
their very best .

of hams o f my illCXluaintanc:e are
pompous, stuffed-shi rt elitists with
delUliions 01 grandeu r, I lind no incen
t ive in joining up just for the corn
pany, And, it is th is insufferabl e arro
gance that is turn ing off would·be
hams in droves,

Also, let's lorget that bull about
him radio being anythingm~ than a
medium for rag chewing. The e>lperi
mental phase went out with the 6 l6,
and modem R/ D labs backed by
corporate financing are the ilVlovators
now, not the basement black·box
buil de r. The da y 01 the tone inventor
is just abo ut kapu t , Gra nted . ha ms are
using state-cf-tbe.att techno logy 
computers, TV, etc. - bot none of it
came from ham circles.

II you ham types want to multiply
your folds, get off your goddamn
pedestals, dismount Irom your shining
white steeds, and mi ngle with the
masses. Anyone with half a wil who's
had a taste 01 modern-day CB would
welcome ham radio if, in it, he cou ld
f ind the camaraderie th at CB, wit h all
its failings, offers o n and off the ai r. It
is sad that in most cases he encounters
the snobbery of ham radio's electronic
Mensa, and, ll$ Mr. Fields 58YS, trots
off to unload his wallet on a ~ntax

instead of an ICOM o r a Heathk it.

K. T.Derel<.
Pittsfie ld MA

Well, OM, there is some truth to what
you say ... that part about CBen
being friendly. Other than that it
appears to mtI that you iIIW a sad

..ictim of what is called pro;ection in
psychological circles. If you do decide
to giw hamming a try, I think yoo
may find, as t~ rtfS t of us !l6w, that
hams Me about as friendly a gang as
you could ask for • , , the y help each
other .. . lo ve to talk .. . and are
going way out o f their way a/l over
the country to help CBen get their
ham ticketi. Su~ the~ are a few
curmudgeons. , • ~y Me the~ in CB
too, but that donn't ~ the
awrage ham from being a fTeat guy. If
you 'd read much of 13 you would
know that hams are in the forefront
of many new techniCilI developments
, .. such as RTTY, SSTV, and even
computer applicat ions. As one of t he
founderl o f American Menu (1960)

and a member ever sinD!!, I have
attended meetings in many cities and
wldom haw I run up ilfl'inst the
VIObbery you uem to haw found. 11

that were the case, Mensa would have
disappeared long ago. I wvnder what
other reeders think about haml being
snobs1 - Wa yne,

1 1
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OBS ESSED

connections.
Replace the jumper at 1C2 from pin

4 to the collector of a 2 with a
germanium diode. band towards a2.
A pad has been added at pin 6 for the
jumper from the ON ID described
above.

Receiver off timer, IC3, 555. On
some negatives pins 6 and 7 are not
connected. Solder bridge these pins
for correct operalion.

Same goes for the trans istors on the
ML8. Any NPN general purpose
switching transistor may be used. Be
certain that a 4 can sink the required
current from the keying c ircuit ry that
follows.

The 100 Ohrn resistor on the collec
tor o f 0 3 may be increased to 150
Ohms.

The resistor value in the schematic,
2.2 megohms, at pins 6 and 7 of IC3,
555, is the correc t value. although 1.5
meg is shown in the par ts layou t.

Pads have been added for the 1.8k
resistor at the base of a s , the auto
patch control transistor .

Due to increased costs of materials
lmainly f ilml, after November lSi
nl!93tives will be $,75 each. Pre
program med 8223 IC available. Your
chip and 54.00 plus message desired;
o r $7.00 and message desired. I supply
IC. Etched and drilled boards on G·10
glass epoxy also availab le. $7.00 each
or both for $12.00 (limited supply).
Approx imately two weeks de livery.

Geoffry W. Kufchak WA1U FE
15 Four1h Ave.

WMtOWr AFB MA 01022

I read those gripes in your mail
abo ut small computers in your mag, I
hope you don't gi ve in . A couple of
years ago when I saw articles about
lhem in the popu lar mags. I brushed
over them think ing they were just
toys - like imitati ons of the INI rhing
l ....n ich of course no one but a genius
could underst<tnd).

Th is is my tenth month of intensive
concentra tion on them. I became m
volved because I wanted 10 translate
commodity marke t prices com ing in
o n a telegraph line into pr ice display
and possibly c harts so I cou ld trade
them without losing SO much mone y.

I'm building a home brev.r aHa ir
with Altair compat ibility,

Knowing I would need a d isplay,
the " Sol" termina l seemed like just

1 1

INFLATION, ETC.

tion.
The references IiSled below contain

more information on using color TV
signals lor ca libo-flion_
1. O... is, D_ D_ . " How To Ute The Tele·
vilion Color Signal f o< c.hbrati r>g A Crv n al
Oscillato<:' National Bureau of Standard. ,
November tg74
2. . .. , "Oa;ly Te l"" i.ion Frequency Tran ..
fer MUSll, ement. : ' Service. Bulletin.
N8tio,,"1 Bureau 01 Standard.. Monthly

lI'eel.
3. O... is. Dick D_. "c..ibrat '"ll Clyn . o.c:~ .

latOH With TV Co\o'- Reforence Signal.:'
ElwrronicJ. Vol. 48. No_ 6, ("'-ell 20.
19751.107-112.
4. Robbins, MChHl S. "c.1ibrat'''lI f ,.
quencv W,tl> V.....r TV:' R.,;J~£l«uo..ia,

Vol . 47 . No.9. lSepllmber 1916). 14·16-

MichiIBl S. Ro bbins K6QAH
Lo. Angeles CA

I would apprec iate it il you would
publ ish the fo llowing in 73 as soon lIS

possible;
" REPEATERMEISTE R"

UPDATE
All negatives requested after 15

August. 1976, will incorporate the
c hanges described below.

CWOO
10 initiate inpu t IC, 7432, now has

fou r initia te inputs - pins 1. 2.4 and
5. Use 330 Ohm res iSiors to ground.
This makes operation more con
wnient and less wastefu l of gates..

Clock oscillator IC, 7400. Use a 5k
mmoor with a l k % W resistor in
pa rallel. Th is improves the operat ion
of the oscillator and also limits the
sending speed from 5 wpm to about
25 wpm.

TX hold transistor, c r. 2N708.
Any general purpose NPN switc hing
transistor may be SUbstitu ted. Be cer
tai n that IC will not be exceeded by
the keying circuitry in the transmitter.
Also, foi l pa ttern has been modified
for the following ctlange: At the
collector o f a1 . insta ll two ger·
manium diodes with the band towards
(he collector of a1 (lN34 or 1N60).
Jumper one diode 10 pin s 4 and 6 of
IC2a. This gives a 5 second tail after
each 10. Jumper the other d iod e to
the collecto r of a4 on the MLB.
wh ich is the PTT outpu t.

MLB
Pads have been added to the 741 3

SchmItt Trigger for the input-ou tput

You 're quite a 1xxJkWOfm. Mike.

IL...--__I
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COUNTER POINT

The Il! tter by Dave Powell WA4BRI
in the October letters rel)3rding the
art icle "lnstarrt Counter Calibrat ion"
by David F, Miller K9POX has intro
duced more errors than it has co r
rec ted l

The te levision net works employ far
more p recision in freq ue ncy genera
tion than req uired b y ee FCC rules.
The s ignal source as noted by Miller is
a rub idium atomic osci llator fo r NBC
and CBS al'ld a cesium atomic oscilla
tor for ABC. These sources synthesize
5 MHz. The color subcarr ier is
dlNeloped by multi plying 5 MH l b y
63/88, produci ng the f igure quoted by
Miller. 3 .5795454.

Next. take this number, mult iply it
by 2 and divide by 455. Presto, yo u
have Mill er's 15.734266.

In the fu tu re, it might be helpful to
submit cri tical letters to the or iginal
author for comment before publica-

Hz. To compound the dilemma, t he
guaranteed one second stabil ity of the
Heath counter is .5 ppm wh ich in my
case does indeed make the .08 ppm
error WA4BR I refers to seem insignifi·
ca nt.

My cau tion with regard to making
sure tha t you a re tuned to a network
colorcast is aimed most ly at some
lo c a lly originated CATV (cable)
system programs and newly formed
low-budget broadcast stat ions who
may not be referenced to a rubi diu m
source. I would st ill stand behind that
statement. The caution regard ing
"mini·cam" units also stands. if they
are in the field a nd feeding bKk li ve
video via microwave as Ihe statement
in my art icle implies. In this case, they
are almost ce rtainly not rubidium
lockedl

Inc identally , and in c losing,
couldn't help but notice the p iece in
asrs "Hints and Kinks" column for
Augusl, 19 76 (which arrives much
later lha n 13's August issue ) recom
mending lhe same procedure that I
cautiored AGA INST using , i.e., con
necting d irectlv to the TV receiver
circuitry with the counter. I sincerely
hope tha t no o ne fa lls victi m to
serious damage by using the aST
app roach (quite a " kink").

David F. Millar K9POX
Niles IL

Picky, p icky.

POINT

In answer to Dave Powell
WA4BR I's Question in the Letters
column of October "Why b uild in an
error?" with reference to my "Instant
Coumer Calibration" article In t he
August is-sue o f 13: There is no error
fro m a pract ical standpoint!

I won't argue the posit ion that
15,734.265 Hz is the theoret ical color
horizontal sync rate. In practice. how·
ever, 15.734 .26374 Hz won't be
found any mo re oh e n than
15,734.265 Hz for the simp le re3$Ofl
that t he idea behind using a rubidium
standard in broa dcast ing is not so
much absolute accuracy, as it is long
term stabil ity . The broadcaster isn 't as
imerested in the absctu te frequenc y
(as long as il is well within FCC
lo lerances ) as he is in phasing his local
andlor remote equ ipment to one
stable standard . Th is ci rcumsta nce,
however . doesn 't make using the ho ri·
zonta l sync signal any less valuable for
the radio amateu r because it is t he
most accurate sigl'\(ll available to ue
average ha m, plus it is t raceable to
NBS through the pu blished on sets.

Add it io na ll y, as was ment ioned in
my article, unless your counter is
phase locked to the incoming signal,
the re will be a 1 1 digil ambiguity , My
Heath IB- l 103 would interpo late Mr.
Powell's figure of 15,734_26374 Hz as
15,734 .254 Hz, and the lea$! signifi
cant digit am biguity could make this
ei ther 15,734263 Hz or 15,734 265

heart pacemalcer wearl!1s' Numerous
letters to the him jour"ll is ind icate it

growing need lor info rmat ion about
EMl lelectromagnet ic inte rference l,
escectauv as it re lates to ham cper
ating! Pacemaker wearers generally do
not have access 10 reports of EM I
suscept ibility tests made by military
a nd lo r fed era l ly sp on so red
(FDA/BRH) leUing programs. As a
resu lt , t he lack o f relevant in forma
t ion leads to c:ontusing. and etten
erroneo us, " advice" from eeu
meaning but ill·advi$ed individuals.

As a pacemaker wearer since April
1975, and it ha m since 1924, I haw
been compiling imerference data in an
effort to 11) know my own operating
lim itat io ns, if any, and (2) to help any
other hams with pacemakers who are
slaying off the air because 01 fea r of
pacemaker failure ca used by radiat ion
from tbeir ri<Js.

Will any reader who wears a pace
maker wr ite me and descnbe any
experience which seemed to have been
EMI related' Fo r convenience. and to
e licit the maximum information, I
have prepared a Questionnaire which is
available for an SASE, This is a
worthwhi le project. but many al1$wers
are needed. Fo r a little bit of your
ti me and a poSlage stamp. yo u could
get an otherw ise inactive brother ham
bac k on the air! QRU ?

W. R. (Bill) Schoppe
48189 AVii . N.

si.Peter$bur9 FL 33702

1 1IL...--__I
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" Brad" Bradford
EMt Bra intree MA

I get into eno ugh trouble without
your encouragement. - Wayne,

CATCHING ON

TH E GENERAL GOOD

The equipment tiJken is listed lIS

follows: (1) 1 Alta ir 8800 consilting
o f lal 1 CPU C8 rd , {bl 6 88·4 MCD
dvnamic memory cards. (e) 1 16K
stati c memory eere lMikra· D), ldl 1
BB·DC DD disc co nt ro ller ca rd set (2
cards), leI 2 BB-disc f loppy disc drives,
(f ) 1 B8-PMC PR OM me mory card
with PROM, (g ) 1 BB·ACR casset te
interface, (hi 1 B8-2510 seria l imer·
face with both ports; (2) 1 HP-6 5
pfOgfllmmaOle C8laJlator; (3) ClImen
equipme nt consist ing of (al l Ho ney
we ll Pentax Spetmat ic II with 1.4
lens, (b) 1 Viva ta r B5-205 mm auto
loom lens, le ) 1 Honeywe ll 450 auto
strobonar flash.

If anyone read ing this letter has a
reescn to believe he hils been offered
any of this equipment or t '-inks he has
seen this eq u ipment , please contact
your loca l ccuce alI1horities or
contact me at the fo llow ing addreu.

John W, SWlIin
3687 N. East County line Road

Ind iana polis IN 46236
{3 l 7)·894' 7271

You r magaline an d the articles in it
have shown me the close relationship
hams have with each ot her and this is
what encouraged me more than aoy'
thing else to work fo r my amatelX
ticket. Some of your articles are ltill a
litt le deep for my shlIllow mind, but
I'm catching on. Keep u p the good
work - you have a f ine magaline.

Bill Raney WN5TGS
Laredo T X

You waited too long to write your
house uaJrity program .

Continued on page 25

Th ill hint has saved me a lot of
botbe-, and you m ight find it worth
passing o n for the general good :

Yoo have f ina lly decided that t he
antenna halliards must be replaced
before they ran apart , and you have a
lenyth of f ine new rope for the job.
But how 10 get it through that pu lley
at the lOP o f t he tower? The shNYe
won't pass a knot , or even a splice. So
you c limb the tower, or lower it to
the grou nd. Nei ther o nel

Take a Ioor inch lengt h of coax,
RG 5B/ U for small rope, or RG Btu
for thicker stuff , Cut oil and diSCll rd
all but t he braid. Insert o ne end o f the
old rope into one end 01 the braid,
and an end of the new one into the
c tber. Pull t ee t, al'ld the harder you
pull , the finner the ..,ip of the bra id
on the rope ends, It may be necessary
to wrap a few t urns of thread ",ound
the leading end of the braid to control
frayi ng. Pu ll down the free el'ld of the
o ld rope and let t he ne w o ne follow it
through the sheave and back to

I~_--I
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OFF T RACK

Short ly after assem bling my 5B·40 1
two years ago, the transmit-receive
relay began to stick, especially after
lengthy transmissions or extended
t u.....up periods. Measur ing vol tage
across RL2 revea led that voltage WM
indeed dropping. yet the re illy juS!
'M:Iuldn 't Qui t. Popping the funct ion
switch t o spot would restore norfTlil l
operiJtion, and runn ing the companion
SB·200 seemed to redu ce t he problem
almost completely,

It wasn't u ntil recently that the
sticky relay pro blem finally prom pted
some real act ion . A local Novice
bought the $ B·401 al'ld, af ter oper
at ing CW for a while, aggravated t he
situalion so tha t the relay wouldn 't
respond to the old SPOt tric k. Rep lace
the relay was one answer, since it
seemed like the pro blem could be
residual magnetism.

A call to Heath showed how far o ff
the track we were. Dave Po p lewski
knew immediately what we were up
against , .. a nd a nswered t hat there
were two ways to solve t he problem
(an e kpensive o ne and a cheap one).
Needless to say, we were most inter·
ested in the cheap w~ out, Dave
expla ined that t he problem was so ft
fina lS - finals that were not solt
enough to affect output, but soft
enough to allow screen grid leakage
through R L1 back to RL2. The best
cure , Dave advised, was to ground lug
7 o f RLl. That wa y screen gr id
leakage ca n't reach the transmit
receive relay, RL2 , The expensive
cure? Replace the finals.

Warren Elly WA1G UDJl
Bennington NH

{Adva nced rea lly, bu t I am try ing not
to give into hubris!. I '.Wuld have
taken the Technicia n, but six months
ago t here were no h igh frequency
privileges for t hiS class. For older,
more advanced ind ivid uals, this seems
to me to be a better entry c lass.

There are many pro blems with
gett ing started in afTlilteur radio , and if
we waot the hobby to grow we shou ld
systematically consider them a long
wit h possible so lutions , I just _nted
to air my thoughts o n t '-is o ne aspect

o f t he pro blem , I am a pro fessional
educator and t he learni ng aspects of
amateur radio are thus close to my
heart ,

One orher cure - 188m how to tune
your rig.

Jo hn Tho mas Berry WN6NZW
Pasadena CA

Please pub lish the fo llowing let ter
in an attempt to recov er a stolen
computer syste m fro m my ho me o n
or abou t the fo urth of September of
this year .

1'--__1
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THE NOVICE CLASS

boy" advert isers!
Just thought you might like tbe

above f,lct s for what they are worth.

Jim Grind le WOOS
Cheste rton IN

I subscr ibe to both 73 and OST,
bYt f ind your magali ne to be the best.
Certa inly I tend to agree with your
ocuncet outlook as rt'9llrds a mateur
radio more often than I do tha t of the
ARR l.

I am a new amateu r, b ut with a
long time interest in the hobby. I tr ied
o nce belore about twelve or fourteen
years ago to get 1I license but WilI$

unsuccessful . Now I am t hlll p roud
holder of a new Novice t ic ket. Th is
leads me to write the fo llowing
comment about the Novice class.

One of the reasons that I d idn't get
the license earlier was that I wished to
skip the restr ict ions placed upon the
Novice (and CW ) and go direct ly to
t he Gener-al class, but I was a fair ly
young and inexperie nced child at t he
t ime and found everything involved
just too fr ustra ti ng and just let t he
whole thing drop. If I had gone for
the Novice ticket , I could have been
o n the air and gatheri ng e xperience,
instead o f being just more and more
turned 011 by t he who le thing.

In t he Novice class that I attenoed I
found the same t hing to be still true.
There was one ~1I11 boy (how come
there aren' t more sma ll girls? - but
than 1Il'lOther- pro blem) who WilS

haVIng a lot 01 d iff iculty. He cou ld
have been coached a nd hand-held
thro ugh a Novice exe m, but I a m not
so su re that he could have been
coached enough to pass a more
adv anced test . I know that there a re
very young children who manage to
pass Ext f/l exa ms. but I am concerned
with the average child. For these
c'-ild ren the Novice license is ideal,
and I th ink t hat it should be reta ined .
I am glad to see tha t · the FCC IS
making steps in the direction of a
renewab le li cense in t his class.

I took the Novice test because
wa nted to be able to operate wh ile I
was study ing lo r the General

Jim, J wouldn 't have published
your letter either, and no t for ~lIr of
any lIdwtrrisers . . . but because I think
you lire off base. Diluioorors {/Ot out
o f thfl parts busi"." because i t W/IS

not pro fitabl~ ... PtJre and limple.
an. result o f the inunriVfl Iicansing
(proposed by ARRL!OST in 1963)
was thar no t only did ham growth
sto p , nd over 75~ o f the sale o f
equipmenr stop for several years, but
hams Jtopped building, too. It go t so
!.df,lyette was tfH! only place you
could bvy parts lIS sevef31 hundred
distribvtors gave up the ghoJt. PiIrn
houses lire back in force now, OOt lire
more sp«ialized ... Godbout , James,
SO SlIles, Optoelectronics, Bullet,
Veradll, Poly Paks, Meshne , Tri·T~k,

Whitehouse . . . etc, - Wayne.
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t he thing {Processor Technology).
M,Iybe I could use it to t l1U'l!illlte the
speellli hex code into ASC II M well, so
I o rdered a c ircu it board lind spent a
week locat ing and sending for all the
o the r stuff only to f ind out th ey are
redesigning it and I wo n't get t he
boa rd 't il Septe mber, II's a good thing
I hllVen 't sta rted on the CPU board ,
because now I'm going to Milfl to get
a Zilogue board inltead.

In other 'M:Irds, the in for fTlil tion
e xplosion has gotten me. NOI only do
I hllVe a busted b ladder, but b leary
eyes from read ing all that f ine print in
spec mllnuals try ing to learn enoogh
so t he thing will be sure to work when
I get it finished. lCould it ever be?}

You guessed it , I'm obsessed with
computers, day and night. Even
tho...gh my putter ing goes back to the
oatmeal box tuning coil and the Ol A
t ube. noth ing has b itten me Quite M
badly as the co mputer bug. So keep
up the good work - no const ruct ion
art icles wit h lines running off the page
to something or ot her. If we don't
actuall y see it hooked to som et hing,
how C8n we be sure where it goes?

Out here, we appreciate what
you're do ing, so keep up the good
'M:Irk.

We 've been licensed for over 56
yea rs. Were on a htt le before that,
before licensing was requ ired by Herb
Hoover, who fir st took charge, Came
on f irst o n 300 meters with spar k,
then 200 meters, then 1750·2000,
then 18lXl to 2lXJO end the rest o f theho.,.,

When 73 f irst C8 me into business,
we were one o f your f irst subsct"ibers.
and a lso wrofe you a few art teres,
Boy, how the year s do f1yl

Quit OST years ago - no lo nger a
real ham organ as it was when
" Hiram" ran it (and later his imme
diate successoesl. Present boys are
mor e for bus iness inter-ests than nems,
Hams play 21'ld fidd le l Buy OS T now
and then to see if it's any better, but
no! Hi l

Wrote an ¥tide a couple of yea rs
ago poi nt ing up how a few manufllC
turers such as Millen will sell d irect to
ham s to promote bu ild ing (I'm a
builder ~ always was). In it I crit i,
Ciled those manufacturers who make
component s and also equ ipmen l for
making components hard fo r hams to
get - so as to force purchase of
equipmem. I compliment Millen lind
others who either sell d irect to hams
or promore components to d istr ibu
tors (instead of block ing dlstributcesl,
etc., etc.

OST refused to print it, It would
have he lped hams who bu ild, but OST
was more concerned about the ir "b ig
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A c lean !"your - with VOX, A Ge IIId gltin con trols «CfJss'b le through top parr.

New Products
EICQ D Lp·6

If you've been wa<king with digilal
logic circuits. you 've ptobably already
dlsccvered thill there's no really
simple way to debug them. At first
glance, this may seem $Ul'prising. One
of the nice features o f logic is thai
you don 't genera lly know or care
what the exact voltage level ill a test

poinl is ... o nly if it 's high or low, a
log ic 1 or O. As a mailer of fact. a
cheap YOM is quite adequate lor
$tati<: logic, and I de scope is even
better. Since the voltage$ aren 't
important, a circuit usirog an LED
which lights for • I , and ;, unlit for a
zero, is greut, and for $20 to $200,
depeud,ng on your tastes and budget ,
you can buy one of seYer.1 dip-on
probes thaI will display the logic leYel
on e&<:h pin of • 14- or 16-pin DIP.
The better 00l!$ don ', even need
power - they locate and draw from
the supply pirl$ of the Ie itse lf.

The problem is that most of the
interest ing log ic cirCU llS aren't static 
there are all kinds 01 pu lses flying
around, and it's usually these pulses
that are the important factors. Worse
yet, they do... ·t always come at regu'ar
t ime intervals, W you can't sync them
in 0'" a... inexpenslve, repetitive-trace
5CX,)pe . Even il you could. you may
not be able to see lhem. TTL logic can
relipood to pulses that ca... 'r be seen
on any but Ihe fastest scopes. One
trick I've seen is to use a triggered
sweep scope. with the threshold set so
it normally doesn't sweep. When you
get a sweep. you still can't see the
pulse. but you know something pulled
the trigger (01 course, it could have
been your wife's hair dryer). Aside
from the obvious overkill of using a
$3000 scope to check out a handful
of 2011 \liItes, this method is not too
satisfactory. The setting of the
threshold is tricky, escecteuv if lhere
are other pulses arouod, and you still
never see that pulse.

Straight LED indiCillors are no
better . While the response time of an
LED is very fast , that 01 your eyeball
isn't. As it turns out , the human eye
can see surprisingly short pulses of
light, under the right conditions, but
it has a long retention time. This
meaf1$ lhal in a darkroom, you mty
see lhat LED flash on; you 'll never see
alii LED llll$h off_

It looks li ke what l his country
needs is , good 520 l09ic probe that
ca... see pulses of eilher polar ily, as
wel l as stalic levels, and d i$play the
,it....t ion to you i... 'way that ea... ' t be
misunderstood. The Eico DLP ,6 is an
LED probe thai fills Ihe bill. The key
teature is a pu lse-streicher that detects
posi ti ...e-- or nega lille-going pu lses as
shan itS 50 ns, ,nd gives you , bout '
batt-second flash on iI pu lse LED. In
Ihis respect ,I' s $imil.. 10 Ted
lincoln's cirCUi t (73, Aug. 76 . pg.
106). It a lso has LEOs lor bolh high
and low stalic levels, wh ich permil a

feature I haven't see... before - it can
ten lhe difference belween an active
high or low, and an open circuit. This
can be really useful . As a final touch,
the three LEOs are different colors
Ired, green and ye llow). 10 u ntess
you 're ector blind, it's pretty hard net
10 get the message,

The DLP-6 comes in a bubble pack.
oomplete with iI small ptast tc carrying
case. All pans mount on a narrow PC
board, which slips inside the body of
lhe probe. Assembly is quile straight
1000000rd lIf>d takes about an hour . The
instructions are no Healhkit manu, l,
and lhere's one error in one of the
figures. bul in general everything-.rt
logether as intended. Eico says to ...se
the green LED for the " h igh" indi
cator , and red for " low. " This seemed
backwards to me. so I reversed them.
The LEOs seem to be interchangeable.
so use your own color scheme. If you
make up yoYr mind before so lder ing
them in, you may not burn lhem ...p
removing them as I did! (LEOs are
more sensitive to heal than ICs, and
trese have to mount absolutely f lush
with the PC board or you won 't be
able to get it into the probe body. A
power cord comes OUI the back of the
probe, and is terminated with alligator
clips. Yes, Virginia, the probe needs
exte-na! power. Yo... didn't think you
were going to draw power from Ihe
chip with just the probe lip, did
you?)

In operation, j ...St connect the IWO
alligalor clips 10 any source of five
volt power and ground, and you'll!
ready 10 start probing. The th ree-color
system is very easy to read, and atrer a
lillie practice you can get Qui te a bit
of information from those three
lights.

gecently, I had occasion to use the
DLP·6 10 find a bug in my TVT ·II. I
had been trying lor two days to find a
missing pulse, before it slowly dawned
on me lhal the p ulse was $0 short I
wouldn 't be able 10 see it on my scope
even when I " fo und" it , Using the
DLP -6, il took abo... t fiheen min ...tee
to find a NAND gate with positive
pulses in on a ll inp...t s, but no negative
pulse out , Aha !

As a mailer of background. the
c irC\l it used in lhe DLP-6 orig ina lly
ap peared In Popular Electronics
(Richard P. May, March ' 74, pp.

33-351. along Wilh a PC layOUI, 10

iJPPilrenUy bolh ..e in the pub lic
domain. Buy il or bui ld it, but try it;
you ' lIlike it !

Dr . Jack W. Cren$haw
1409 Blevins Gap Rd.

H...ntsville AL

THE KLM MULTI ·2700
ALL MODE TRANSCEIVER

Wilh int erest in OSCAR mo unting.
and SSB act ivily u p on 2 meter FM, it
Wil1 inev itable thaI someone Wil1 going
to OOffill ...p with' do any lhing/every·
thing tra nsceiver , Now, KLM has . It 's
the new Mult~2700 ., . wilh OSCAR
Mode A, upper and lo wer sideband,
WBFM, N8FM, AM and CW all
stu ffed inl Oo ne 28 lb. package.

When KLM introduced the Mu lti·
2000 some years ago, it Wil1 in a class
by itself. Then came Kenwood's
T5-700A and the vaesu FT-221 , and
the VHF sideband boom was on
(commercially speaking]. 6ut no one
offered the best of both worlds it
was either a synthesizer or VFO .
no ccrnblnaticns. OSCAR work snu
required a separate receiver and trans
miller, but sse acnvtrv on the
sate llite sure came up,

The next step was to pUI it all in
one package. With Mode A in mind.
KLM's idea was 10 synchronize 29
MHz receive with 145 MHz transmil,

while maintaining a constant 116,45
MHz difference between them. Using
the synthesizer and VFO you can
work through the satellite or rncnnor
beacon signals at the flick of a SWitch.
Because the Multi is a transceiver ,
however , the big difference bet_en
normal OSCAR operat ion and using
the 2700 is lhal you can't monilor
your re layed signals from lhe seteune.
One then has to rely 0'" the beacon
signal lreceived separalely on lhe
synthesizer) . As long as you can hear
the beacon, you can work the satet
lite. KLM has lefl room for Mode B
work, with a 450 MHz conven er
coming 10 fit inlO inlernal lermina ls.
( SO MHz converters are also pI,nlled.!

The Mu lti -2 700, in a word, is
loaded. There's a'" 8 pole sse f itler ,
two FM fi llers, VXO /lI'Id RIT, LED
readout on the synthesizer, i1lJd io
speech COmpressIOn, llIC/dc power
supply, separate output and deviat ion
meters and VOX. The VFQ set up
features a 5 to 1 tuning rat io, with lhe
inside knob going 20 kHz per revo
lution and the corer k nob going 100
kHz.

All that costs money, of co...rse,
and lhe Mult i's price tag ref lects n.
But at S799.95 KLM's newest is not
out 01 the pr ice class lor a ll ·mode
VHF gear. AI lhal rate lhe OSCAR
capaDililY, hear your own signals
through the sarentre or not , is a
bonus.

Operating the 2700 is pret ty
simple. and with only, verlical both
SS8 stations and repeaters could be
worked Quite adeq ...lItely , Working
OSCAR, however. takes a bit more
practice with the VFO and synthe
sizer. Availability may be an inillal
probiem; as we go to press only 25
units have reached t he states, but a
KLM spokesman says production
should be up substanlially by Ihe time
you read Ihis.
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The "guts" view - note 29 MHz receiver, upper left, and space for phJg·in 450
MHz unit below.

NEW 1977 RADIO SHACK
CATA LOG No. 276
NOW AVAILABLE

Rad io Shack's new 1977 Elec

tron ics Catalog. featu ring its
exclusive line of products for home
entertainment, hobbyists, CBers and
experimenters, is row available from
Radio Shack stores and dea lers,
nationwide.

The all-new 164·page catalog
includes 100 full -color pages
describing the company's complete
line of products. Prices in the new
catalog, w hich marks Radio Shack's
56th year in business, are reported to
be, on the average, wit h in 1% of the
company's average 1975 prices.

Among the new items introduced in
the catalog are , ei ght new stereo
FM/AM receivers. led off by the
Real istic STA-2000 75 Watt per
channel receiver, the Op timus T-100
Tower speaker system, the new
LAB·300 turntab le and several new
stereo tape cassette recorders.

Rad io Shack is also introducing an
all-new line of pocket calculators
ranging in price from $10.95 for a
g.tuncncn model, to $39.95 for a
scientific s lide-rule calculator.

Other items featured in the catalog
include: Realistic-brand CB two·way
radios, automotive tape players,
portable radios and scanni ng
monitors, Archer antennas, Micronta
test instruments and ArcherK it and
Science Fa ir elect ronic and hobby
kits.

In addition. the new catalog lists
hundreds of specialiled electronics
items, parts and accessories, too ls,
tubes, semiconductors, wire and cable,
home security products , int erco ms,
microphones. timers, batteries and a
complete library of Radio Shack's
own bocks on electronics and related
subjects.

The catalog also includes bonus
coupons good for a 50% savings on
the company's own sooeneoe and
Realistic brands of tape, and a coupon
worth $1.00 on the purchase of the ir
$1.25 book, All About CB Two -Way
Radio.

In anno unc ing t he new cata log.
Radio Shack president Lewis Kornfeld
stated, " That great old Ame rican
institution, the Rad io Shack ca talog,
has just been published again, ent irely
revised, available in all ou r stores, and
sti ll free! Free to you. To us it
represents an investment o ver $3
million.

"The total printing comes to
2,132,000,000 pages," Ko rnfe ld
continued. "St retched end to end:
1,777,777,777 linear feet or 336,700
miles. or 13.525347 times around the
world at the equator. The new 1977
edition consumed 3787.5 to ns of
paper a nd 1,222,000 pounds of ink,
These statistics are revealed to d is
courage our competition. And to give
cheer to Ame rica 's postmen who
don't have to deliver the catalog since
none are ma iled - you'll have to get
your copy at one of our stores."

NEW V IZ F REQUENCY
COUNTER USES PRECISE
CRYSTAL·CONTRO LLEO

Tl MEBASE FOR
EXCEPTIONAL ACCURACY

VIZ Manufactu ring Company has
int rod uced a frequ ency counte r to its
growi ng li ne of test inst ruments. The
WD·752A cou nt er is des igned for
maki ng fr equency measurements
between 10 Hz and 60 MHz in audio,
video, Ca, ham rad io and other corn
mu nications equipment.

A unique featu re of the counter is
its 1 kHz audible sidetone with
separate o n-off vo lume control. The 1
kHz tone is valuable in modulating
single sideband transceivers for carrier
frequency measurement. The cou nter
has a selectable input sensitivity of
either 10 or 100 mY; t he lower
sensit ivity is va luable whe n consider
able noise is presen t with t he signal.

T he counter uses a carefully
selected 10.000 MHz crystal to create
an e xtreme ly accurate timebase,
ensuring the accuracy of the 10, 100
a nd 1000 mnusecond gate signals and
log ic control. The measuring circuit is
composed of a six-state IC counter

which feeds into a very bright readout
made up of six 0.3" seven-segment
LE Os. The frequency, decima l point,
a nd range {either MHz or kHz) are all
d isplayed automati cally. A signal lamp
ind icates when the signal is suffi
ciently strong to be counted and
ind icates when t he higher sensitivity
input is requi red. An overflow lamp
ind icates a signal that exceeds 1 MHz
whe n using the 1 second fi xed gate.

The 8NC input is compatible with
most standard broad band oscilloscope
probes. When making measurements
of transmitter or transceiver AM fre
quencies . the counter is positio ned
nea r t he transmi tte r and a one meter
cable attached to the input serves as a
pic kup antenna . The counter can also
be attached directly to a transm itter
or transce iver with a directional
coupler and dummy load .

The counter operates on 115 V ±
10 V, 50/60 Hz. The unit is extremely
compact, measuring only 2·5/8" x
5-3/4" x 9-1/4", and weighs only 4
lbs. The deale r optional price IS
$ 255.00.

Further info rmation o n t he
WO-752A frequency counte r is avail·
able from Bob Liska, VIZ Test Instru
ments Group. VIZ Mfg. Co., 335 E.
Price St., Philadelphia PA 19144,
(215).844·2626,

NATIONA L'S NEW VOLTAGE
REGULATOR HANDBOO K

It would be d iff icu lt to find a
handier guide to voltage regulators
t han National Semiconductor 's latest
release. The handbook is chock-full of
great circu its, theo ry and seemingly
endless specs on not only National's
line, but comparison data on t he
competition as well.

It t ruly is a handlx>ok, since the
opening pages cover power supply
des ign basics, transformer specifica
tions, rect ifier circui ts, filtering and
load effects. But that ' s not all. Heat
flow and t herma l resistance theory
get t he ir due along with heat sink
design and applications.

At $3 a shot (California residents
add 6% sales ta x) the National Voltage
Regulator Handbook is a hec k of a
value. Send your check to National
Semiconductor Corp., Marketing Ser·
vices Department, 2900 Semiconduc
tor Drive. Santa Clara CA 95051.

Warren Elly WA1 GUD /1
Benn ington NH

THE SENCORE F·14
FIELD EFFECT MET ER

Like most hams interested in con
struction and troubleshooting, I have
become accustomed to having two
types of meters to fill my needs. A
20k Ohm YOM was used for porta
bility, genera l testing and. most essen
tially, for cu rrent measurements. A
VTVM was also a must for high
impedance voltages, and with , an
accessory probe for rf measurements.
Redundancy WI!rS unavoidable since
both types of meters offer duplicate
capa bilities in some respects, while
each possesses its own uniquely desir-

able featu res.
A recent drive to improve the

station test facilities, and a searching
review of the latest products, led to
the acqu isition of the Senccre F·1 4
Field Effect Meter, which succeeds in
obsoleting both of my original meters.

Of part icular inte rest to hams is the
fact that the F·14 packs all the deslr
able features of a YOM and VTVM
into a single unit, Field effect tran·
sisters replace the functions of the
t raditiona l vacuum tubes, providing
better characteristics than the VTVM,
without the need for ac line power.
And, in addition to 7 ranges of acidc
volts and 5 resistance ranges, the F·14
also measures dc current in 5 ranges
f ro m 100 uA to 1 A full scale.

Special features include: very high
input impedance; 15 megohms
shunted by 14 pF on dc vo lts; 10
megohms shunted by 29 pF on ac
volts. Ac volts provides a 1:H"0ad band
width from 10 Hz to 10 MHz at 3 dB
points without an accessory probe.
The meter face includes scales for ac
peak to peak voltages, a zero centered,
plus and m inus volts for servicing
contemporary solid state c ircuitry,
and a mirrored strip for optimum
readout accuracy. Positive meter over
load and FET circuit protection is
incorporated to guard against rncor
rect voltage application.

The F-14 instruction manual in

cludes construction detai ls for some
simple adapters to further increase the
flexibility of the unit, such as a
plug-in shunt to extend dc current
measurements 10 lOA, a switchable
shunt fo r ac current ranges of 1, 3 and
10 A, and the accurate measurement
of very small dc currents encountered
in transistor, diode and capacitor
leakage, in the order of renoamps
(0.001 uA}.

Th is little gem weighs in at less than
3% lbs. with batteries. and occupies
about half the cubic space of the
average VTVM, with a large 4)1," x 3"
meter face. The rugged all steel case is
vinyl covered for an added appearance
touch, and practical protection. Bat
teries required are standard types
available at any drugstore or super
market.

On the bench, in mobile or portable
applications, anywhere you need to
use it, the F-14 is instantly ready at a
f lick of the switch, with no warm-up
period for stabilization. Oh, yes! I
found some industrial type solid state
meters in the catalogs offering similar
capabilities - at about twice the price
of the F·14 .

General Descript ion
Meter: 4Y,', 100 uA, ±2%, diode
protected and isolated from input.
Multiplier Resistors: 1% precision
type.
Ohms Battery: 1.5 V "C" cell,
Eveready type 1035 or equiv.
Power Supply Battery: 9 volt,
Eveready type 222 or equiv.
Weight (less batteries): 3% Ibs.
Dimensions, 5" W x 7-3/16" H x
3-1/16" D.

Peter A. Lo ve lock W6AJ Z
Santa Monica CA
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T he increased population
o f amateur repeaters

and the resu lting interference
has forced many repeaters to
use tone access systems. The
tone burs t syste m is irritati ng
to users, and i f a station
drops out after accessing the
system, there is no way for
the system to be reaccessed
until the next t ransmissio n.
These factors led to the unit
described in this art icle. The
cost of reeds for a reed
encoder is prohibitive for
most amateurs ($15 for a new
reed plus another $15 for the
encoder), while this complete
circuit can be constructed for
approximately $10.

Circuit Descript ion

The unit (see Fig. 1 ) is a
simple crystal cont rolled
oscillator I driving a CMOS PC board.

Go Tone for Ten

- -

Carson Haine! ok. WB6GON
3J J 2 Sy lvan Ave.
Odkland CA 94602

simple subaudible encoder

CO 4020 2 '3. 8 '92
2 ''''>638''
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Fig. I. Subaudible tone encoder.



Fig. 2. Layout (bottom view) for suoaodiote tone encoder.
2N2222

d ivider with an RC fi lter on
t he output. The CMOS
divider was selected so the
number of components could
be reduced from four 74905
and a precision voltage regu
lator to one CMOS divider
with a simple zener voltage
regulator.

In the units constructed,
FT243 crystals were used. To
calculate the frequency of the
crysta ls, see t he sample
below :

Requir ed Frequency I( Divide
Ratio "' Crystal Frequenev
Eltample: 136.5 Hz I( 8 192 ..
1.182 MHz

There are two divide ratios on
the board, 8192 and 16384.

7· 3~ pF

04-
220K

l .002.1.
- l'T OmH

.1.
~IOpF l'

Component layout.

If ot her freque ncy range
crystals are ava ilable, simply
bring out the requ ired d ivide
ratio from the IC and feed it
into the filter. The crystals
used in the original units were
the least expensive crystals
Jan Crystals had listed in
their cata log. Pick a crystal
freque ncy as close to the cal
culated va lue as possible. In
o ur units for 136.5 Hz the
closest crysta l was 1120 kHz.
Th is y iel ded an error of .2
Hz when the d ividing was
completed, and normal reed
decoders are approxi mately
±1 Hz wide minimum. When
selecting a crystal, try to keep
the end error to approxi
mately .5 Hz and you shou ld

- OUT

not experience any problems.
The oscillator is very broad
band a nd crystals from
around 100 kHz to 3 MHz
should perform fi ne.

The d ividing is done by a
CMOS divider and it is avail
able from Godbout Elec
t ronics. The CD 4020 has
divide ratios of 2 through 2 14
(1 6384) available and if other
ranges of crystal osc illato r
freque ncy are used , it is
possible to pic k the divide
rat io yo u requ ire.

The o utput circuit is a
simple RC fil te r' which ta kes
the square waves on the
out put and makes th em into
a triangular wavefo rm. The
potentiomete r in the output
is used to set the outp ut level,
and the resi sto r value for the

•

•

se ries resistor should be
selected for the impedance
into which you are inserti ng
tone.

Construction
The unit can be con

structed using any means
available. The or igi nal units
were constructed on PC
boards and a full size layout
is included (Fig. 2 ). Parts
value is not critical, so select
parts yo u have on hand that
are near to the values listed
on the schematic. The zener
can be between 6 and 9 vol ts
since the CD 4020 will run on
any voltage between 5 and 15
vol ts.

Operation
Con nect the uni t to a

so urce of 12 volts that is
turned on when the trans
mitter comes on or let the
unit run all the time (only 10
rnA is requi red). Connect the
audio and you are ready to
go.

I will be happy to answer
any ques tio ns you may have
regardi ng this unit, but please
SASE or no answer. w

Referem;:es

I Hem Riildio , Ju ne, 1972, page
11, " F ive Band Com m unicat ions
Rec e i ver ," M . A. Chapman
K 6SD X.

2 73 Miilgiilzine, April , 1974 ,
" Rock Solid Suba ud ible Tone
Generato r," Pau l H . Wiese
WA8 YDC.

Parts Avai lable From

Jlln Crystals
2400 Crystal Drive
F t . Myers F L 33901

Godbout Elect ron ics
BOI( 2355
Ollkland A irport CA 9 46 14

•

•
BOTTOM VIEW

23



ROBOT

image as a whole picture on a con
ventional television monitor, while
the fast-to-slow conversion enables
you to use standard fast scan video
(such as eerv or television receiver)
as a source for SSTV transmission.

Operation is easy to understand. sim
pie to work. If you can operate a
camera and adjust a TV set, you can
operate the new Robot Model 400
SSTV Scan Converter.

Our new price is really a break
through! Now you can get into the
fast growing SSTV activity for just
$695! (Plus CCTV camera and
monitor.)

For the complete story on our new
Model 400 all solid state-digital-ReM
Scan Converter, write or call today
for our new brochure.

ROBOT RESEARCH. INC.
7S91 Comooy Court

5.n Dieco. C.Jliforniil 92111
~ 714·279·9430

~---------------
I Please send me complete information on your

new Solid State SSTV Scan Converter.

I N.m~.~======~c~a~II============I Address
I C;ty

State Zip __

~---------------~

The new Robot Medel 400 Scan Con
verter eliminates the problems, the
mystery. and the high price from
SSTV. and makes operating SSTV
fun and inexpensive for everyone.

Our new solid state design and ran
doni access memory make operating
SSTV simpler than ever before. You
send and receive sharp, dear. corn
plete pictures that are easily seen on
a conventional TV monitor under
normal room lighting conditions. and
can be stored indefinitelv for later
viewing or photographing.

Slow-to-fast conversion capability
lets you view a received or taped

• All aolid atat. Random Acceaa
Memory.

• Slow.to·fast and bat·to-alow
converaion capability.

• SSTV picture display on "y stand
ard CCTV monitor.

• Frame freeze from any standard
CCTV camer., broadcast video or
video tape source.

• Permanent picture storage.
• Automatic or manual TV frame

snatch.
• Internal grey scale generator pre

cision adjustment standard.
• Capable of ...1 time display of

digitally procsned fait ICWl video.



MORE 207n

LEARNING A LOT

ANG ER TRIGG ERED

1 1

Trigger may soon be sent our to
p~ture or elM stuffed .ncJ
mounr«J.

Just a short note to encourage you
to keep print ing everyt hing a bout
compute rs yo u can get your m itts on
in 73. At f irst it was a ll a mystery to
me and I wo ndered whBt I was gett ing
in my maga.zine, but once again Uast
t ime was 2 FMI I t rusted you and, as a

and no answer; fina lly. anot her phone
c:all. and I e ltplained the problem. St ill
no refund or u nit. Now, more than
two years has ceeec. a nd J have never
received the un it or a refund. Inso
much as the repeater was moved to a
nearby town and th e equ ipment has
changed. I have no need for a new
unit . But my creditors su re could use
the 575!

I also hltd a lot o f problems wit h
the various amplifiers they sold. too!

HltI'lry Ruh WB8HEE
Whitmore Lake MI

After read ing "Belt Tightening" by
Donald Chester K4 KYV/l in the July
issue of 73, I agree very much with
him regard ing AM and NBFM usage.
These are about the cheapest means a
ha m has at his d isposit ion to get on
the a ir on lIOioe on HF. Let us keep in
mind that not all of us can afford 10

t hrow S600 on an SSB set. Besides,
q uite a number o f foreign ha ms still
use AM phone.

On one point I heart ily agree with
Docket 20117. I'd love to have back
A·2, T· 5, MCW on the HF bands.

Benjamin Lamboy KP4CA
San Juan, P.R .

Just a word o f sympathy for
H or ace WA4CUD a nd Larr y
WA4MJA, along with the many others
" shot down" by " the Trigger man. "

It seems to me we can do nothing
with this company as individuals.
Perha ps you, or some of ou r "ham"
friends, could come up with some
thing we could do ccuecnverv. This
company is "in 10 me" to the tune of
sao. and I do not like ue music they
p lay.

Have tr ied the B8B (no luck ). and
am going to the Attorney General of
New Mel(ico. Also have a f ile with the
U.S. Postal Service.

Any other ideas would be appre
c iated. This company must be
stopped.

Raymond E. Bosha rt WBSROP
Bo x 1041 1112% Ivy l

Truth or Consequences NM 81901

1_--1

1 1

COMM·ED

NASTY WARNING

Regard ing the interesting article
" Have You Used a Triac Yet?" pub
lished in 73 MilfFlzine for October
1916 at page 16: I th ink a warning
might be in order.

If a h igh vo ltage trans former were
used as shown on page 71 w ith the
resistor/capac itor across the triac. a
person believing the tr iac " relay" to
be open, and working on the power
supply, migh t get a nasty shoc k,
especially if the capacitor were larger
than t ha t shown.

I continue to enjoy 73 very much 
keep up the good work .

Bill Allen W1LU
Prov idence RI

A little Ihock might be good for same
o f the~ f i.. vol t TTL k ids .

I noted the comments about
Trigger Electronics. Let us not fo rget
another company known al Dyoomm,
or Dynamic Commt.lnications, Inc. of
F lor ida.

More than two yea rs ago, after a
phone conversation with J im Penny. I
ordered a front end aystal f ilte r for
my 81 -21 repeater in Whilmore Lake.
Upon ar rival, I was asto unded a t its
physical conuruction, be ing in a non
rf·tight minibol(. Checks using profes
sional Hew lett -Packa rd and Singer test
equipment showed that it did not
provide the 5 dB gain and sharp
selectivity c laimed. but in 'act pro
vided considerable loss w ith multiple
response (passed more than o ne fre
q uency ). So much for 515. I sent the
uni t back and asked for one that
worked or a refund . Months went by

mine on .36 Imy fr iend is . member
of the grou p ), I was asked to leave the
frequency at once by a ham who
heard my eeu. He said that he person
a lly did no t like me II do not even
k now the man), and that anyone with
int elligence knew thaI the repeater
was CLOSED.

The repeater o n 141.39 is a closed,
pr ivate repeater. Th is group seems to
be unable to tactfully get t hat point
across. When I fi rSi got my synthe
sized rig, I d id not realize that closed
repeaters elt.iSled. I keyed up on .39,
gave my all, and asked if anyone
were around. My ca ll was answered by
a ham who said that it was a closed
repeater- and that outsiders were not
allowed on frequency .

I believe that such operation is not
proper in amateur rad io, and that it
can be greatly detr imenta l to our
hobby. Hams who are concerned
about keeping amateur radio as it was
mea nt to be, should take a c lose look
at these problems and others like
them.

Blaine Hamr ick WB5LSJIWR5AK L
DFW Airport TX

1 1
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Paul J . Oujmich WA3TLD
McKeesport PA

I'll print it, I'll print i f. -

NOT PROPER

o«, ok
Wa vne.

Several recen t e ve n ts have
prompted me 10 write this le t te r. It
concerns operallOn on two repeaters
in Dallas on 141.36 and 141.39. Some
of the operation I have witnessed on
these two frequencies I do not be lieve
to be in t he sphit of amateur rad io,
and responsible operators in t he Dallas
area need to take note.

The repeater on 141.36 is listed in
repeater d irector ies as OPEN. Several
of the group 's members have pe rlOn
a lly told me that it was DPEN_ Re
cently , as I was ca lling a fr iend of

magazine in the fim place. Well, here
we are just six yB;Jrs later and we can 't
live without the damn things. ICs do
things cheaper, quicker and easier
lhan any other means. They do th ings
lhat couldn't practically be done any
other way. Sure, I struggled for a few
years buying ICs I didn' t need, making
mistakes n still ma ke them, but no t as
o ften). and building projects that
never worked. We all have.

The point is this : Right now, I can't
see a microprocessor in my future, but
silt years ago I didn't see why arlyone
needed a frequency counter. Boy,
how wrong we can be. WaYlle, I wam
you to know that even though I have
been in electronics for 15 years, I am
struggling through tre I/O articles. I
have to read them 2 or 3 times and
the y still don't make sense to me
sometimes. I'm learning, not much,
and not fast , but I'm learning. Kee p
cramming that stuff down our throats
whether we say we like it or not . If
you don't, who wi ll? Certainly not
OST. HR is already over most of us .
Don't give us a magaz ine fu ll o f CB
construction projects, because si lt
years from now we'll wake u p and
find that the wor ld has passed us by. I
don 't understand most of the 110
articles, bu t someday I will. At one
l ime I d idn' t know the code. Now I
do. That's life. To survive yo u have to
adapt or you perish . I' ll bet m y
grandfather had just as much trouble
understanding a crysta l detector as I
have underSiand ing a P ROM. It didn't
Slop him and it won 't stop me. Keep
pr int ing the 110 Sluff and I'll keep
struggling with il. Slop ~inting it and
we'll a ll be crushed in moder-n tech
nology.

1 1
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ground. The braid rurl$ freely through
!foe sheave and t he job is done.

L. Colin Curtis VE7BMK
Kamloops, B.C .

In your 110 editorial in the Oct. 76
issue of 73, you w"nled reader
response to the content 01 73. Here',
my 2 cents!

I have at one time or another
subscribed to just about every ham
magazine (yes, even QSn. I present ly
subscr ibe to 73 and Ham Radio .

I have heard some OTs say thai
hams don't build anymore. They 're
wrong! Thel'"e is more build;ng going
o n now tllan ever before in ham
h istory. True, we don'l build receiwrs
and lfan$lTl ittel"s like our grandfathers
did. but lhen why shou ld we? We can
buy an excellent transceiver for a
price for which it couldn't be built .
It's downright stupid to build a re
ceiver for $200 when you can buy it
for $100. But I'm getting off t he
track. Suffice it to say t hat 73 is
geared toward the builder. aST is not .
I believe that aST is trying to please
every ham all the lime. If you want to
read 16 pages of contest results. then
by all means subscr ibe to OST. Ham
Rildio , on the other hand is an excel
Ienl magazine fOf the bui lder . But,
and I big but , HR is not geared
toward lhe average ha m. The steel
worker or au towcrker who pets in a
hard 8 every day doesn't have time or
patience to get into anything too
deeply. If I have some kno wledge o n a
topic, I c an usually follow an HR
art icle. But when I'm completely
ignoram aboYt someth ing. I look it up
in 73 . That about says it.

A few words about the I/O sect ion
o f 73:

I ttMnk a long w ith myself, most
ex perimenters are baffled by a ll the
110 art icles and ads. There 's a lot of
stuff for sa le. but we don't know what
to do with it .

At first , my opinion was that I/O
mater ia l didn't belong in a ham radio
magazine. Maybe it does or doesn't,
but re t's go back aboYt 6 years ago.
Back in 1910, something ca lled TT L
ICs were being advertised here and
there on a ll the mags. We wondered
whal they were good for and why
computer surplus shou ld be in a ham

lrom~ '9

You kind 0' COM' the rope through
the pulley, eh!
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KING AN D QUEE N

TEST PILOTS ON LY

ANOTHER CHARTER

Just a few lines to let you know
that Lloyd Colvin W6KG and Iris
Cotvin W6DOD have returned to Cal~

fornia. via Australia , Western Samoa,
American Samoa and Hawaii, after a

O:}ntinu«J on ~:19

John Hall iwell
Hampton TN

P.S. I have 5·9 weeks to go before I
get my Novice license. I love your
magazine. Keep it up.
P.P.S. I want to mention that Opto
electronics i$ a great dealer . Their
service was fast and their elearonic
cloei<s work great!

I was unable to give yoo my sub
scription to Kilobyte at the computer
convention this past weekend.

After seeing how well you started
Byte Magazine out. I am sure your
latest venture will be as good or
better.

Please acceor my subscription to
Kilobyte for a three year charter
membership. Enclosed is my check lor
$15.00.

Carl G. von Loewen fe ldt
Alexandr ia VA

Nearly ~ issue contains sub
scription offers Ie-- expanding 73. I
would like to propose another way in
Votoich new blood can be brought into
t he fo ld . Why not have a WN section
similar to the 110 section that wilt
teach us neophytes the basics 01 built}
ing the kinds of ideas that the more
advanced hams submit?

After people see that top-notch
aut hors are penning stull they can
read. they'll run out and hopefully get

a life's subscription.
I would also like to see an article to

review 2 meter operations and a few
on uP fu ndamentals.

James Wessels, Jr.
Loo isville KY

Sure. James, I'd love to haVf! more
articles on fundamentals for Novices,
but life subscriptions are going to be
permitted only to amateurs OVf!r 73
years old who are full time test pilots.
Some readers think we 'VE' already run
enough 2m operations articles, but
there sure is a thirst for uP material.
- Wayne.

t roub le. Figur ing the proper value of
Land C lor dilferent frequencies is
murder when you're only an 8th
grader (soon to be 9th graderl.

I hope olher Novices who see lh is
(if you print it) will support this idea
or improve on it.

I__---JI
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PLAIN ENGLISH

MORE OF THE SAME

MORE IN THE FUTURE

1 1

Ken McGinnis
San Mateo CA 94401

The article by Gabriel F. Gargiulo
(October, pg. 128) was the best on
programming in this issue, I thought .
It was very clea r and inst ruc t ive. Also,
your I/O editoria l poi nts o ut tile
computer's potential. Let's have more
of the same.

Aboul your article "QRP Fun on
40 and 80" (Oct. 76) by Si Dunn
KSJRN. GREAT11 t!"ought that I had
to buy all of the old radio mags to
find this kind of make-use-cfvous
junk·bolt gear. Ho pe to see more in
t he future. This type of article makes
ham rad io a challenge.

Terry D. Wright
WBaUPO/ADM8UPO

Piqua OH

I see lor the last 2-3 months ads
missing from Altaj Elect ronics, Dallas.
I ordered their King clock an d only
after 4-5 weeks delay and two tele
phone ceus. was able to get delivery.
But since then, I have done business
with them a nd have gollen prompt,
courteous service. James Electronics is
ano tber story. They have same day
service. So far I've placed 2 or 3
orders with them and have go tten
them back (including postal t ime)
within six days. FB!

Ho w aboul mentioning tile Fox
Tango Newsletter put out by The
International Fox Tango Club, Milton
L.owens WA2AOQ/4, 248 ~ke Dora
Drive, W. Palm Beach, Fla. 33411 at
55 per YQr (10 issuesl. Its sole pur·
pose is the exchange of inlo, mods,
eIC., for Yaesu owners - a terrific
letter. Well, that 's il for now.

To m Gundladl WBSJDU
Truth or Comequences NM

I wish 73 Magazine would (for
cocel show a construction article
which was written in plain English!
Te rms like TTL, PLL, coil phasing lin
one artIcle it said "The coils must be
properly phased SO the circuil will
oscillate," but never mentioned what
phasing means or how to do itl. Yo).,

etc., eIC., make the ill/'efage Novice's
(or at least myl head spin.

You sh:luld put one article in each
month's issue designed especially for
Novices !simple and edJcationall. I,
for one. would like to desiogn my own
cirCUits for different projects, but
can't because of lack 01 knowledge.
These articles would help people learn
theory and at the same time show
them some sort of pr«;tical use!

L and C circuits always give me

I__---JI

I'----_---JI
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GOOD BUY!

BEST IN THE WORLD?

Twice the price • . . hmmmm?

My subject is Atlas Radio com
pany, headed up by Herb Johnson and
his eovs. I bought an Atlas 210 X and
had trouble with it; I sen t it
back and t hen it developed more
troubles. One day I wrote a letter to
Herb Johnson and explained the
troubles . About two weeks later the
UPS had a package for me from Atlas
Rad io . Yep, you guessed it ; it was a
brand new At la s 210X, and as soon as
I got the chance. I tried it out. It was
hotter than a f irecracker and some of
the a s o s I had were as stro ng as a
base station. You see, I am try ing to
get Bice ntenn ial WAS from a car, and
that is quite difficu lt with a wet
noodle for an antenna and just 100
Watts output. I bel ieve that there is not
any other ham radio manufacturer
who would do what Herb Johnson
d id, and I believe that Atlas Rad io is
the best ham radio company in the
world.

Russell " BYd" Holderbaum, Jr.
W3AEZIW4JIQ

Gaithersburg MD 20760

from MA. On 40. one contact in TN
and IN albeit poor due to the fre
quency 01 7148.5 f ighting it out with
Radio Moscow on 7150. I'm wai ting
for my General an d I look forward to
moving outside of the ORM-Ioaded
Novice bands.

Thomas R. Sundstrom WB2AYA
Willingboro NJ

Thanks for the latest 73 addi tion,
the hard ropy reader service cerd.

Keep up the IC projects. I b<Jiltthe
HR·212 on page 66 of the May '7673
mag. The article 5ays to scan 6 chan
nels, but without any mods using 0
for a, up to eight channels can be
scanned. Also, by adding an AND
gate, ten channels can be scanned.
Works Fa. Oh! a y the way, would
like to see a small article on how to
make the HR-212 hang in there
ldelayed sc;.an) on active channels.
Also a source for printed circuits to be
used with the articles!

Compliments. I have read many
prolessional and hobby magazines.
and I must admit 73 would be a great
buy at twice the price. Each issue has
lots of meat in it for many interests..
Keep up the I/O section. I'm not into
computen but I know I will be
sometime in the lu ture.

Kent H. Gibb VE6BAF
Edmonton, AlberUo

I TRUTH OR CONSEQUENCES I

I
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THE QRP CHAMP

direct resu ll of 73. I now eat, sleep
and breathe computers. I am slowly
stashing pennies. bUI it will be al lean
a year before I can assemble a system
so I will have to read , learn and dream
in the meantime. Please send me a
year's subscription to Kilobyte and
bin me before I change my mind. I am
sure most 01 it will be above me, but
like 73, when my interests change or I
become more knowledgeable, I would
like to have tile back iuue1 10 1001<
through. I am in the elf!(;tronic
security busine" and will have a few
articles lorthcoming soon. I wish I
could trade alarm stuff for compuler
stuff. Guess I'll have to use the money
subsl itule being eeceee by the govern
ment in the meentime - convert my
alarm talent into a lascimile 01 a
lederal reserve note and later swap the
note to someone lor computer stuff.
The government is trying to protect
too many people. I'rn tired of them
trying to protect me . I hill/'e been
buying kerosene in plastic stOrage
bottles (government i_I for m...y
years. Now it is illel)al for me to
purchase or store it in anything except
metal. The government is protecting
m•.

Another subject ... The secrecy 01
communications act. Several of my
CUStomers haw silent holdup alarms in
stores, banks, etc. These alarms call
the police silently when they haw a
problem. Last week two 01 these
alarms were Iripped. I heard the call
on the police monitor . Within 5
minutes my customef was on lhe
phone wanting to know why the local
rewspeper had called wanting to
know il they had been held up. Th is
seems to me to be in violation of the
act. My customer's lile wou ld have
been in jeopardy if the re was in fact a
ho ldup ta king place whe n the news
paper called. If the holdup man had
answered the phone, I probably wou ld
have lost a cus tomer and fr ie nd. The
paper's employees sink hundreds 01
dollars into police monitoring equ ip
ment in their off ices and cars to assure
that they will be instantly aware of
crimes and traffic aocidents t hat are
happening and be able to rush a
photographer and reporter cu t. Nuff
said. Tha nks, Wayne; I'm really
learning a lot Irom 73. It's almost like
an inexpensive and highly entertaining
college course. Especially liked the
articles about BASIC in the October
I!I issue. All the I/O edi lors are great.
If I can help in any way please feel
Iree as always ...

St_ Uhrig WA3SWS
Ellicot t City MD

KSJRN's QRP tr_mitter I"QRP
Fun on 40 and 80," October '76)
workS like a champ. It WiI5 up and
running into a random longwire two
days after the magazine was received.
My first home-bui lt transmitter , 12
contacts so lar in four days on mostly
80 meters ... VA, DE, CT, and a 599

1'--__1
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$29.95 each
Nired and tested, complete with
(-1 element

communication, 'peciali,t,
P. O. BOX 153

BREA. CALIFORNIA 92621

(714) 998·3021

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

53.00 each



Complete five band dual conversion amateur communications receiver.

Wa rner F. Stortz K3QKO
5122 Alberta A ve.
Baltimore MD 21236

- - using an AM transistor radio

local oscillators (LO) and two
intermediate f re q u e n cy
amplifiers (IF) . In this circuit
we have to make our own HF
LO, while both IF ampl ifiers
and the MF LO are parts of
the AM broadcast set.

We also have to make six
other circuits to support our
BC set to make certain that
our project winds up a real
communication receiver.
These are the HF radio fre
quency amplifier, 1 MHz
a mpl ifier, beat frequency
oscillator (BFO), 5-meter,
crystal fil ter, and automatic
noise limiter (ANL).

Whe n all the circui ts are
working toge ther, their opera
tion is spectacular for such a
simple design. When the rf
gain control is two thirds up,
a 0.2 microvolt 7.1 MHz
signal at the antenna con
nector will read 59. The re
ceiver noise is too low under
these conditions for me to
make a measurement with the
simple equipment available to
mo.

All I can say about it is
that 1 could hear only signal
in the phones, and I just
finished working F6ARC on
40 meters with no trouble at
all. Any dual conversion
birdies are less than 52 and
located so they are no bother.

Drift and broadcast station
feedthrough is nil. Each of
the five bands can be selected
by a front panel co nt ro l and
is 0.9 MHz wide. The 6 dB
down bandwidth signal selec
tivity is 300 Hz with the
phase control in the CW posi
tion , and 1.2 kHz in the SSB
position. It is powered by a 9
V battery and the current
dra in is 30 mA.

Circuit Description

The transistor AM broad
cast set just keeps on doing
what it did before we bolted
it to the front panel
changing .55 MHz to 1.6 MHz
rf to sound at the speaker or
phones - so there is no need
to describe it any further.
Fig. 1 shows how it works in
our receiver and is supported
by the outboard circuits.
These will be described in

block. Even if you never start
to bu ild th is receiver, I am
sure tha t you will find it
comfort ing to know that if it
ever became necessary, you
could do it.

Thi s rece iver , being a dual
conversion type, has two

receiver not only a possi
bility, but a reality.

The plan centered o n re
ducing the complexity and
time of co nstruct ion dramati
ca lly by using a drugstore
t ransistor AM broadcast radio
set as the mai n building

Five Band Receiver?

World's Simplest

I am sure many radio ama
te urs who have home

brew rigs would love to have
a matching receiver. Deciding
to do some thing positive
abo ut thi s empt iness in the
shack, I came up with a plan
that made the home brew
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This cho ke is mounted
dose to t he BC receiver loop
st ick so its fie ld will be
picked up with li ttle attenua
t ion. Strong spurious signals
(birdies) are unacceptable.
Therefore, the importance of
keepi ng the HF La signal out
of t he BC set, and the BC La
signal out of t he HF rf ampl i
fi er cannot be overempha
sized. Most of the rece iver
shielding and parts placement
was made to ach ieve t his
isolat ion.

The broadcast receiver is
no w able to tu ne and detect
the different HF signals that
have been conve rted to fre
q uencies that are with in its
range. It is st ill not ready to
be used for a reliable contact ,
because it needs at least a
beat frequency oscillator and
more select ivity.

The BFa is a series-tuned
Colpitts type. It uses a t ran
sistor BC set IF tra nsformer
for the frequency contro lling
element and a fro nt pane l
contro lled capacitor to vary
the pitch. Its output is taken
f ro m t he small untu ned
winding 10 the IF tra ns
former.

The receiver 's fi ne selec
t ivity is achieved by con
ne c tin g a c rysta l filter
between the collector of the
BC set's f irst IF amplifier
transi sto r and its o utput
t ransfo rmer. To implement
this, the collector lead is d is
co nnected from its original
p lace , an d re co n nected
through a coaxial cable to
another identical IF t rans
former located on the Y2 MHz
crysta l fi lter and ANL circuit
board (Fig. 4).

T h is transformer, T12,
provides the input for the
FT-241 low frequency crystal
Y6 and the 180 degree out
of-phase signal for the phase
contro l C20 . When C20 is
crit ically adjus ted from the
front panel, stray signa ls
shunted aro und Y6 are can
celed and the fi lter output

La frequency. If it gets into
the BC set loop st ick, over
loadi ng will ta ke pl ace and
t here will be b ird ies all over
the bands. To stop this La
feedthrough, the converter
o utput is fi lte red by using a
well shielded osc illator co il,
T 11 (Fig. 3), removed fro m
another BC set, and t uning it
with a fixe d capacitor to
about 1 MHz.

Because of a long coaxial
cable run to this improvised
tra nsformer, Zl was fabr i
cated to swa mp any VHF
parasitics that might develop.
The base of the 1 MHz ampli
f ier 0 5 is connected to the
pick-up coil in T11, result ing
in a clean converted signal
being amplif ied. It produces a
stro ng field aro und rf choke
LS, which is tu ned to about
0 .8 MHz with fixed capaci
tors.
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The HF La is crystal con
trolled for stability and uses
FT·243 type crystals. The 20
meter, WWV, and 15 meter
bands are at a frequency
higher than that at which
these crystals will osci llate, so
a multiplier is used to do uble
or t riple their fu ndame ntal
out put when the bandswitch
is in these positions. This
mult iplier is a class C ampli
fier whose o ut put is tu ned to
the selected freq uency with rf
chokes and fixed capacitors.

Now thi ngs rea lly start to
happen. While the converter
02 is doing what is natural,
its outpu t is a real mess of
signals, and we are only inter
ested in the ones that are the
difference betwee n the La
and rf freque ncies.

The unwanted signal that
will cause t he most harm is
the very st rong one at the
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detail because each is unique
in th is receiver.

Starting from the antenna
connector , Fig. 2, the band
switch, 51, selects one of the
rf t ransformers, T1-T5. They
are broadban d-tuned to the
center of the desired fre
quency range. Therefore, all
the signals in the freque ncy
range selected appear at t he
gate of rf am plif ier 01. Here
they are amplified as much as
possible without adding noise
to the outpu t. By us ing a low
noise MOS FET for this ampli
fier, the receiver signal-to
noise rat io is greatly im
proved.

To prove this point with
ou t a lot of rotte n math , it is
logical that if the rf signal is
made greater, the following
gain contro ls will have to be
turned do wn to yield the
same output that was present
before am plification. If noise
was not added in the ampli fy
ing process, all the frying
sounds generated by these
tur ned down stages will be
much less.

The output of the rf
amplifier is induct ive coup led
to the gate coil of the con
verter transformer, T6-T10,
and selected by the band
switch, which, also through
other poles , applies this signal
to gate 1 of the HF converter
02 (along with the HF LO
o ut put to gate 2).

Fig. 2. Fig. 3.
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nec ted t hro ugh anot her
coaxial cable back to the BC
set IF transformer at the
original collector connection
of the fi rst IF ampli fier tran
sistor. This completes the IF.
amplifier circuit again, but
with the crystal filter , AN L,
and BFa added to it.

To deve lop the automatic
noise limited bias, the IF
signal at t he input of the
crystal filter is transformed to
a low impedance by Q7 and
diode CR4 changes it to nega
tive de, filtered by C24. This
diode is biased to different
values above cut-off by the
front panel control R26.

When the signal exceeds
t his bi as, a negative voltage is
developed wh ich is subse
quent ly fed to gate 2 of Q6.

The gai n of Q6 will vary
with a noise pulse all the way
to cut-off, depending upon
the setting of the AN L pot
R26. The diode limiters are
also part of the ANL but they
are not adjustable. The mai n
fu nction of CR1 -CR2 is to
preve nt serious overloads
from damaging any com
ponents when the transmitter
is keyed, and that of
CR5-CR6 is to prevent audio
distortion.

The Srne ter circuit has an
unusual input network that
nulls out the BFa compone nt
of the IF signal so it will not
deflect the meter. This is
accomplished by addi ng t he
exact amount of 180 degree
out-of-phase BFa power to
the input of Q9 (Fig. 3).

It might look like a mar
ginal bala nce, but I have not
had to change the original
adjustment of R32, and a
year has passed without the
meter bei ng slightly deflected
by the BFa . The rest of the
circu it is conventional with a
voltage amplifier Q9 fo llowed
by a collector detector QlO
t hat deflects the meter.

The fi na l two modifica
tions require soldering inside
the BC set. One is to add
manual IF gain control to
prevent overloading, and the
other to stabilize the collec
tor voltage that feeds the MF
La to prevent modulation
and drift . To locate the
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The ga in of Q6 is regulated
by the amou nt of ANL bias
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output of Y6 is kept at a very
high impedan ce and con
nected to gate 1 of Q6. Gate
2 has t he BFa outpu t and the
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Fig. 7. Looking toward front panel with top half of cabinet removed. Top, left to right:
S-meter, , MHz coupler next to loop stick antenna, AM broadcast set. Bottom: HF LOcrystal
shield, S-meter amplifier over the rf transformer shield, crystal filter and A NL circuit board.

from the rf amp lifier input.
The t uning is broadened by
the heavy loading of both sets
of coil wit h more primary
(unt uned) turns than wou ld
be used for high Q opera t ion.

I used as much shieldi ng as
I cou ld make without gett ing
sick. It is very impo rtant to
keep the outputs of the two
local osci llators out of each
other's conve rte rs, and t he
BFO harmo nics out of the
HF rf amplif ier.

The ca binet is fabr icated
out o f a lum inu m shee t and
provides t he shielding needed
to keep out broadcast station
signals. The f ro nt and rear
panels are marked , afte r
painting, with Data k dry
letter transfers, and t hen
spraye d with clear plastic to
prevent them fro m being
worn off. When the wrap
arou nd top, bottom, and side
piece is buffed carefully, the
recei ver has a professio nal
appearance.

My semiconductors were
selected because they were
rea dily available to me. The
SE 4010 transistors came
fro m an old printed wiring
board bough t from a mail
orde r house. When I ran out
of these, I used 2N2222 tran
sistors from another board.

• _ -1' r ,

I _ r.z.,

panel through it.

The out board circui t s t hat
convert the BC set into our
com mu nicat ion rece ive r a re
made on pieces of "vector"
breadboard materi al, and the
co mpo nents a re soldered to
press-in terminals. They were
a ll made as small as possible
and tested befo re they were
mo unted, using space rs, in
the ma in chassis.

The ba ndswitc h has t wo
levels wi th t hree poles o n
eac h. All rf amp lifie r con
nections are kept on o ne
level , with conver ter and HF
LO co nnect ions on the other.
A lot of effort was spent
t ry ing to kee p the leads short
and separated from each
ot her , but it st ill t urned out a
mess. However, it wo rks
be t ter than anyone could
have imagined. I used #22
AWG so lid insulated wire for
th e interconnections, and
bare wire for t he jumpers.

All rf t ransformers are
mou nted on t he top of t he
chassis and are well shie lded.
The converter transformers
are preassembled on a plate
t ha t fastens to a f lange
arou nd a cu t-out in one end
of the chassis. These coils
pro ject into the underside of
the chassis, isolating t hem

.l.'__~

¥'-- -

sens it ivity or degrade t he
project. The BC set must have
extension shafts epoxied to
its t un ing and volume control
dials so t hey ca n be operated
outs ide the fro nt panel. The
new tu ning dial is a vern ier
t ype and had to be mounted
on a 1.1 ern (7/16 inch)
homemade spacer so it would
fi t o n the capacito r shaft.

The fro nt pane l contro ls,
S-meter, speaker, and pho ne
jack are loca ted so that they
are easi ly access ible. After t he
BC set has had its IF retuned
to match the filte r crystal, it
is fastened to the fro nt panel
with t wo #2-56 bo lts . One of
t he bolts has a so lder lug
u nde r its nut so the BC set
grou nd plane ca n be con
nected to t he metal front

to do both jobs
so me lookin g
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Construction

I assembled my receiver on
a 15 ern x 10 cm x 5 cm (6 x
4 x 2 inch ) chassis having a
18.4 cm x 12.7 cm (7~ x 5
inch) front pa nel. The tran
sistor AM broadcast receiver
was selecte d because of its
tun ing dial and volume con
trol layout. The nega t ive side
of its battery was co nnected
to t he grou nd plane, and t he
speaker openi ng was covered
wit h a go ld metal scree n t hat
would make a pretty good
shie ld.

I found later t hat it had
o nly one IF stage, but t his
certainly did not affect its

proper place
will take
around.

A zener dio de, C R3 (Fig.
4), is connec te d across the
large capacitor on the load
side of the decoupflng resistor
feedi ng the co llector power
to the rf circuits. The resistor
is abou t 100 Ohms and the
large can ty pe capacitor
makes it fairl y easy to locate.

Next you will have to find
the forward biasing resistor of
the IF amplifier base bias
divi der . My rece iver has only
one IF stage and it was no
trouble to find. It will be
about 150k and it fee ds the
power we just stabil ized
through the AM detector
diode, which also doubles as
the AGC generator, on to the
cold side of t he IF trans
for mer base windi ng. This
resistor is d isco nnected fro m
t he stabilized voltage and
reconnected to t he wiper of
the front panel controlled rf
gain pot, R1 6 (Fig. 3).

Fig. 6. Typical calibration chart,
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Con nect the scope to the
output of the last BC set IF
transformer and tweak up the
remaining Be set IF trans
forme rs so t hey are also
center tuned to Y6's fre
que ncy. The BFa is switched
on, th e pitch capaci tor
centered, and the slug in T1 3
adjusted fo r a zero beat ,
noted at the scope and the

••

"
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I

mum display. Set the phase
capacitor to its mini mum
bandwidth positio n, whic h is
fou nd by moving the VFO
dial arou nd the detected f re
q uency. Move th e scope
pro be back to the input of
Y6 and tweak up T12 and t he
firs t BC set IF tra nsformer so
tha t t he i r ba ndpass is
centered on Y6 's freque ncy.

•

, J

Fig. 8. Looking toward front panel with all shields removed, along with cabinet. Left to right:
converter transformers on loose panel, HF La crystals on home brew holder, 1 MHz coupler, rf
transformers, rf amplifier, Be set, 5-meter amplifier, crystal filter, ANL board.

... ,

The rf gain shou ld be re
d uced a lo ng wi t h t he
coupli ng to the VFO dur ing
t hese adjus tmen ts, to keep
the sco pe presen tation at an
amplitude easy to see but not
over load ing t he circuits
(about a volt peak).

Connect the scope pro be
to the drai n of Q6 and retune
the receiver dial for a ma xi-

•

Fig. 9. Underside of chassis. Left to right: converter transformers on loosened panel, HF LO
converter circuit board in back of bandswitch, LO multiplier, BFO in back of shield, 1 MHz
amplifier.

Bot h are replaceable with
Mo torola HEP55, a NPN rf
t ransls to r.

The MOSFETs, Ql , Q2
and Q6, are the contents of a
Rad io Shack Archer Pack
#27 6 -6 28 called " Three
MOSFET N Channel Tran
sistors." You must watch
how you so lder th ese units in
place. Keep all the leads
shorted together du ring the
process or the ga tes wi ll
surely be ruined. After they
are in place no th ing see ms to
be able to keep them fro m
working.

Alignment
[ al igned the tu ned circu its

of my receiver using equip
ment commonly found in the
ha m shack. Ope ration one is
to tu ne the rf and co nverter
transfo rmer s to the center
freque ncy of their bands
using a grid dip meter for an
indicator.

Next, yo u must have th e
sh ields fastened into place,
power switch placed o n, rf
gain tu rned fully o n, audio
gain one quarte r up, ANL off,
BFa off, phase capacitor
full y closed, and th e anten na
input supplied with a signa l
f rom a VFO. Th e coupling
must be very loose to the
VFO.

T he co up ling r eco m
mended is two 50 Ohm resis
tors side by side, one fed by
the VFO and the other across
the coax co nnected to the
rece iver antenna termi nal.
There is no hard elect rical
connection between th e two
resis tors (only the rf field),
and the spacing between the
two shou ld be variable.

Back on the receiver, an
oscilloscope is co nnecte d to
the input of the filter crys tal,
Y6, using a high Z probe . The
slugs in T11 and T1 2 are
centered, and the bandswi tch
set to the VFO frequency
range . The VFO or the re
ceiver dial is varied unt il the
rf is picked up and a Y2 MHz
IF signal is seen o n the scope.
T1 1, T12, and the rf co n
verter t ransformer co mbina
tion, when switched in, are
adjusted unt il the IF si gnal is
maximum amplitude.
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tone at the speaker.
The last and simplest

adjust ments are made to the
$-meter calibrat ion pots, R32
and R33, Witho ut an rf signal
being app lie d to the receiver
input , rotate R34 fully clo ck
wise, place the BFO switch
on, and adjust R33 to a posi
t ion where Ml ind icates zero,
When an rf signal is present ,
M1 will deflect to a va lue
proportio nal to its power.
There is no clear-cut amou nt
of rf power per 5 unit, so set
R33 to a place whe re what

Ham Help
Many peop le express an interest in

ham radio, but find it difficu lt to
locale a ham to answer their ques
tions, peak the ir curiosity, and enroll
them in a local area class. As public
pressure for our frequencies increase,
we must increase both our public
awareness and ou r numbers in order
to survive and grow. Through a new
proqram called Ham Help, we hope to
be the link between the prospective
ham and you, the local radio club. the
neighborhood ham, and the nearby
radio class , Here 's how it works.

A prospect ive ham will call the
Ham Help number, Ill·1676. The 24
hour line will be answered by John
Russell WB9UEC, Ham Help Chair
man, or an answering machine. After
getting the name, address, and phone
number of the prospe<;tive ham, John
will call a volunteer ham in the
prospect's neighborhood. The volun
teer will, in turn, call the prospect,
and, hopefully, take a personal
Interest in the newcomer.

A program like th is will obviously
only succeed if all area clubs w ill
volunteer info rmation on area classes
and keep the Ham Help file current.
Here is what your rad io club can do to
help make it work:

INFORM: Call the Ham Help line
to let John know about classes 
incl ude specifics such as dates, times,
location. and who to contact. Please
don't assume we have all the informa
tion we need; we can only get it from
you. Continual updating of c lass tntor
mation is essential for the p rogram to
work.

REFER: Refer others to Ham Help.
We will be glad to be the clearing
ho use for all classes in the area , Have
them call Ill·1676 and we'll ta ke it
from there.

VOLUNTEER: We need volunteer
hams to call back prospective hams
that may call from vour area. Invite
them to your shack. Tell them about a
class in your area (John will give you
the info), Bringing a new ham into the
fold is a rewarding experience that is
good for you , your radio club, and the
hobby. Cail in to Ham Help and
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you believe is a 59 signa l in
the phones reads 59 o n t he
meter.

If you use a dial marked 1
through 100 li ke I d id, a
calibrat ion chart will have to
be made. One curve, and only
o ne, is needed fo r all bands,
because the Be set docs the
tuning each t ime. Fig. 6
shows how an easy- to-read
chart may be laid out. The
poi nts for the curve are
located by picki ng u p the
ou tput of a 100 kHz crystal
calibrator, and knowing the

volunteer your services as an "Elmer"
in your area. If your club would like
to handle all req uests from a certain
area , let John kno w, and we wi ll be
glad to refer prospects to you. A good
way to increase membership in your
club!

let me stress that, though CFMC is
fun ding this program, we wish it to be
a tru ly inter-club project. The Chica
goland area is ripe for a program of
th is type. Our hobby is the finest in
the worl d - it's time we began to
show it off!

Only through your club's (and its
members') partic ipation can Ham
Help work. We ask that you pr int th is
in your bulletin or newsletter, and
announce it at your next meeting.

We are banking on your continual
support of Ham Help to make this
program a huge success, and to bring
new blood into our hobby and our
clubs.

Rich Casey WA9lR I
Preside nt

Chicago FM Club
Arlington He ights Il

By way of backgrou nd informa
tion : I am 67, sti ll ho ld a lifet ime FCC
permit to operate on the fo rmer
marine 2 to 4 meg band, hold the f irst
renewal o f my CB license (but have
become disenchanted with that crowd
and do not operate my Johnson 323
Messenger). have built a half dozen
Heathkits (from stereos through
VTVM to tacho meters). and have just
been nudged by a summertime neigh·
bor, wbose permanent address is
Cleveland, to seriously approach ham
radio, I have one of his back issues of
OST and the J uly '76 issue of 73.

Up here in the puckerbrush at
Bridgton, Maine, amateur radio is
practica llV un kno wn. I can't find a
soul who can give me counsel.

I have written ARR l for a half
dozen books (not yet received), and
have ordered from Heath a starter set
of code practice records and practice
key toward going for Novice, o r if I
have enough pract ice t ime, to try for
General in one iump.

freq uency of the con vert er
crystals. Subt racti ng the HF
rf freque ncy fro m it will
locate th e band scales on the
cha rt.

Conclusion
This who le project was a

very sat isfying success. Ho w
ever, you co uld always do
better if you had a seco nd
chance, The next t ime, I
would replace the FT-243
style crysta ls with smaller de
vices, even though it would
ru n up the cost.

From my copy of FCC Rules and
Regs, Vol. VI, I have found Bangor,
Maine, is the semi-annual location of
examinations. How do I find out
when and how much? How do I find
out if there's a General in the area
who could examine me fo r Novice?

How do I find out - in a HURRY
- what licensed hams have known for
a long time? Huh? T ime is of the
essence, because on this side of 60
t here's a he ll of a lot less of it
remai ning than the re was on the f ro nt
side!

From what little I know now, 80
through 10m is the spectrum that
intere sts me, an d I am looking for a
used receive r, 5 band, SSB, all soli d
state, in perfect working order , to do
a little listening, and to gather some
education on the way. To get some
good out of it, an antenna is a
p rerequisite, and some ideas on a
simple dipole which I can hang
between a couple of trees would be
most welcome, light ning arrestors,
which are effect ive, are a must in this
mountain cou ntry, where it qets
pretty "snappy" now and again.

As you can plainly see, I'm not
asking for much help, just the whole
ball of wax I

Whateve r assistance you may be
able to provide would be most
welcome. Thank you very much.

Charles A. Jurack
P.O. Box 145

Bridgton ME 04009

For those in our area needing help
for NOVIce through Extra, please con
tact: Carthage Amateur Radio
Society, clo Mr. Dan Waters, Voca
tiona l Education Bldg., 6th and River
Streets, Carthage MO 64836.

We meet each Wednesday evening
at 7 pm local t ime at the vocational
bu ild ing.

Howard Gravitt W0CZT
Carthage MO

I really enjoyed your articles about
computers in the Aug. 76 issue of 73 .
I am 14 years old, and before we
moved to Texas, I used to be rea l
good at computer programming_ The
middle school that I used to go to had
several terminals connected via tele
phone to the ma in computer at West·

Also, their frequencies
would be such that the LO
multiplier cou ld be el im
inated, reducing the battery
drain by 5 mAo I believe that
I would make the fro nt panel
larger to accommodate a
different type of dial. I can
not find any fault wit h the
semiconductor devices or the
BC set, so I wou ld st ick with
them.

In fact, the whole receiver
fits and works so well beside
my keyer that I am in no
hurry to change anything, -

f ie ld High School. The computer was
a "Digital" PDP/ l l , BASIC language.
The school I went to taught computer
pro gramming starting in grade 6. {The
name of the school is South Middle
Scbool.] When we moved he re, I
found out that computer program
ming is not taught until 11th gradel If
the re is a ny wav that I can use a
computer near here, will you please
let me know ? I really enjoyed com
puter prog ramming in BASIC language
and would love to do it again.

Tom Trusty
2613 l ynnwood Dr.
Arlington TX 76013

(817) -274-7998

P.5. I am wa iting for my Novice call
to come back from the FCC. I took
the written test about 1 month ago,
and the code test a few wee ks before
that.

I th ink amateur radio is great, and I
would li ke to add my name to your
Ham Help list. I am willing to help
any interested person get started in
amateur radio in the Michiana area.
All they have to do is drop a line to
rne.

Ron l ula WB9WXO
55428 Meadowview Ave,

Sout h Bend IN 46628

We would appreciate it if vou
would list us in yo ur "Ham Help"
column, 73 is a lot easier to read than
OST because it is at our level. We
alread y have 2 receivers, but t hev are
no t very good. Thank you very
much! !!!

Mark and Dave Buda
120 Pierre po nt

Dunlap lA 51529
(712 )·64 3-2273

I need help in Colorado (for
Novice),

Mark Pollard
710 Mohawk

Box 3345
Boulder CO 80303

I need he lp to get into amateur
radio,

Tom Griffit h
Sequoyah EHates

Morristown TN 37814
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C1 FAST/SLO'SCAN
CAMERA $385

MONITOR
FEA TU RES:
Osctnoscope d isPlay of 5STV signal
Rugged - mod ular - induurial grade
Mod ula r Co nstruction
Independent easy to uw controls

CAMERA
FEATURES:
Use Cl ca mera with y ou r home TV se t
Has both long distance and close-up feat ures
Adj usta ble f rame size
Built-in slo-sca n bar gao for transm it
Focus o n a postage stamp

ACCESSORI ES:
P1 Polaroid adap ter f or hard copy photos $34 .50
Vl viewing hood $14 .50
T 1 tr ipod $24.95
CK 256 line conversio n kit availabl e

See Below
Goldstein 's
Pen saco la , F la .

Harrison E lec t r o n ics
Farmingdale, N . Y.

Henry Rad io
Los Angeles, Ca l i f .

Hobby Industry
Co u nc i l Bluffs, Iowa

AVAILABLE NOW: Order factory direct or from our distributors.
A -G Co .• Inc . A and W Electronics
Imperial , Pa . Medford, Mass.

Ama teur E lectronics Supp ly Barry Electronics
Milwaukee , Wise. New York , N. Y.
Cleveland , Ohio C FP Enterprises
Orlando . Fla . Lansing, N .Y.

A~go,"! Ele~tronjcs Electronic Distributors
Miami Springs, Fla. Muskegon, Michigan

Venus Scientific Inc.
The compan)" tha t put hi/lh l'OftaRe o n th e moon . now b rings }'OU expanding amateur radio
t echnO/Oil )".

399 SMITH STR EET
FARMINGDA L E. N .V.11735
PHONE 516-293-4100
TWX 510·224·6492
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- - part IV

How Do You

Use ICs?
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Specifica lly, they are there
to prevent self-osc illation of
the regulator IC and to pre
vent external pu lses fro m
upsett ing interna l operation.
Self-oscillat ion?

A simple transistor regu
lator consists of a pass tran
sistor to handle the curre nt,
contro lled by severa l signa l
t y p e trans istors. As the
vo ltage var ies, it crea tes a
signal which goes to the co n
t ro l circuitry whi ch te lls t he
pass transistor what to do to
hold the voltage steady.

T he LM 309 has about 19
t ransistors and a heap of
othe r par t s in it. Even though
there are only three pins on
the ou ts ide, t here is a whole
lo t going on inside.

As with any trans istor,
t here is a lways the danger of
it breaking into osci llation
since it has the overall effect
of being a high gain devi ce.

This also mea ns that it is
susceptible to pulses from the
outside getting in to cause
trou ble.

Even tho ugh this may not
be a probl em in all cases, t he
reports of IC eq uipment and
experimentation so far have
come up wi th a not her reason
why they shou ld be used as a
matter of course.

ICs seem to fin d t he signal
they want in nor mal opera
t io n. This nor mal operation
usually incl udes square waves
which mea ns t here are going
to be harm oni cs, sp ikes and
so fo rth.

While ICs seem to thri ve
o n a diet of crud and garbage
like t hat , the rest ef t he
world is not so tolerant. It
would seem prudent to t ry to
remove as much of it as
possible from the nearby en
vironment.

Shielding and bypassing
shou ld be employed as a
matter of course to help keep
this stuff from getting to the

or other co nstructio n tech
nique.

With just t hree pins, you
don 't have a lot of choice to
make. One is the voltage
input , one is the regulated
o utput and one is the grou nd
co nnect io n. It wo uld be hard
to go wrong. Just make sure
which pin is which.

Fig. 2 sho ws how the
devi ce hoo ks into th e powe r
supply circu it, and its basic
external co mpone nts. While
the devi ce can be used with as
high as 35 volts input, the re
are dangers to do ing this
which will be exp lained later.
Assume that the supply
shown is in the nine to twe lve
volt range.

It is very importa nt to
understand the purpose of C2
and C3. They are not there to
s u p p ly a d d it ional power
su pp ly fil teri ng in the
o rdinary sense. A typica l
value fo r C1 would be in the
neighborhood of 5000 uF, so
the two additional capacitors
wi th those values wo uld have
miniscule effec t.

The technical data lists
them as optio nal and not
being needed fo r all applica
t ions, but don ' t you be lieve
it. So what are they the re
fo r?

been devoted to the digita l
ICs, t he fir st voltage that
would be of interest is the
regulated five volts de that
t he digita l lCs requi re .

For thi s job there are two
ver y co m mo n regulators
which you will find in many
of the circuits. T hey are the
LM309H and the LM 309K.
(The LM109H, K are a lmost
identica l and are also co m
monly available.)

As can be seen f rom the
numbers, they are very simi
lar to each other. There a re
t wo p rac t ical differ ences
between them : the package
they are in and the po wer
they will handle.

The LM 309H is in a TO-5
t ransistor type package and
will handle about 200 mA.
The LM 309K is in the TO-3
type package and will hand le
an Ampe re of current.

Fig. 1 shows the pin co n
figurations of the two. These
are fro m the bottom of the
package. While the DIP (Dual
In li n e Package ) ICs are
cou nted fro m the top of the
device, these are from the
bottom, like tr ansistors.

This may be co nfus ing
unti l you get used to it , since
you may be working from the
top with a breadboard matrix

T o those who are used to
st r ugg l ing with the

vacuum tu be version of t he
electron ica lly reg u late d
power supp ly, the Ie voltage
regulators can be qu ite an
expe rience.

Withi n the rea lm of what
is possible when wor king with
any infernal electronic devi ce ,
to know them is almost to
love them.

Wh ile they come in a wide
var iety of sizes, sha pes and
internal configurations for
specialized purposes, most of
the jobs t hat the beg inner and
even the more advanced
builder would have ca n be
handled with o nly a fe w of
the most commonly available
types.

Here comes the fun part.
Usi ng these Ie regulators is
a lmost as simple as plugging
in a transistor. The ones of
most interest are three
terminal devi ces and require
only a few exte rnal parts.

The IC regulators arc
classified as linear devices.
Whi le there are a number of
rat ings which might app ly,
and a number of ways to get
a more complex regulator
using them, it is the simple
way we want to explo re.

As most of thi s series has

TO- 3IK I

Alexander MacLean WA2SUTINNN(}ZVB
J 8 Indian Spring Trail
D€nvilJe NJ 07834

Fig. 1. LM309H (K) 5 volt
regulator.
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positi ve supply back to back
and you have it made.

This is shown in Fig. 7. As
can be seen, this is virtually
the same circu it as the two
individual supplies, but now
t hey are both together . The
only thing that has been
added is two diodes.

For thi s type of supply
you just choose two regu la
tors with the same o utput
voltage, whatever is desired .
T hese two were intended for
just th is type of service.

The diodes are a protective
device to let the regulators
start up looking into a com
mo n load. They may also
serve the pu rpose of pre
venting a wron g po lari ty
voltage from getting from o ne
regu lator into the other.

Notice that they are
reverse po lar ity to the supp ly
each is across and would
block the voltage from the
other where a load resistor
wo uld not.

The diodes are rated at the
regulator short circu it current
rating. For 12 and 15 volt
dual supply (one Amp), a
1 N4 720 is listed . For a 15
volt 200 mA supply, a
1 N4001 is listed.

That is the ove rall survey
of the basic type o f supply
you will be worki ng with.
While the re are far more co m
plex configu ra t ions to handle
extreme situa t ions , these will
serve for almost any thing you
might want to try.

@]]::' ~'• 0 ' .....,,'
TO· 22 0 l T)

respect than transistors.
There is o ne big difference

in the circu it which is lmmc
diately apparent in the sche
matic (Fig. 6). This is the
value of the bypass capaci
tors.

They are ten times bigger
than those fo r the positi ve
regulators. Also they are
rather specific about the type
o f capacitor that is to be
used. They should be solid
tantalum. Th ose are the mini 
mum values that should be
used. They can be higher if
convenient .

About now panic is
start ing to set in as you try
and figu re out where to get
solid tantalum capacitors. No,
you don't have to tr y a mid
night raid o n Cape Ken ned y .
These are a fa irly common
surplus item. Usually the
same catalogs that have the
ICs you want wi ll also list the
solid tantal um capacitors yo u
need to go with them.

While there are applica
ti ons where yo u might want
to build a negative regulat ed
supply by itse lf, most of the
time working with a separate
supply you have only to
swi tch the leads to do t he
job. This circuit was shown to
simplify a larger supply.

There is o ne area where
you will certainly want this
type of negati ve supply. Th is
is whe n you get into working
with the IC op amps or other
ICs which requ ire a du al
po larity supply.

These ICs make it very
simple to get your plus and
minus sup ply. All you have to
do is pu t a negative and a

Fig. 4.

ca
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Fig. 3. LM340T(K) regulotor. Code number includes voltage.
LM340T (oc K)·(5.0, 6.0,8.0,12, /5,180'24).

As the schematic shows,
t he same values are used for
t he bypass capacitors with
this IC as with the LM309
series regulators.

Th e same precauti ons
should be taken with the
placement and the lead length
- as close and as short leads
as possible.

Fig. 5 shows the negat ive
version of the LM340_This is
the LM 320 T (K). Notice that
there is a lmost the same range
of voltages available. Also
not ice tha t the pin configura
tion is slightly different. This
is important.

The negative inpu t is a lso
connected to the case which
can then be co nnected to
chass is ground, thus keeping
chassis ground at negati ve
potential if desired .

Notice in Fig. 6 that there
is a ground sy mbol used
r a t h er than the familiar
chassis ground . This is con
fusing as it is not the o ld
meaning which was litera lly
an ear th ground, as opposed
to the chassis com mon poi nt
which may or may no t have
also been grounded.

Here what is intended is
the circui t co mmon point,
and no t necessaril y a co nnec
tio n to either the metal
chass is or to an earth ground.

With solid state work there
is o fte n the problem that the
circui t common connection
can be either plus or min us
and may not necessarily be
either chass is grou nd or earth
ground, and ei ther plus or
minus po tential may be con
nect ed to the chassis or
ground inde pendentl y of the
circu it commo n connect ion.

It makes fo r quite a few
possible combinations which
must be carefully wa tched for
in the circui t. ICs are usually
more straightforward in this

,.~
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outside world.
T he regulator bypass

capacitors will not only help
to protect it from itself and
the rest of the circuit , but
will help keep down the
amount of damage that can
be caused to ot her equ ipment
from inte rference .

Whi le the regu lator can be
located any reasonable dis
tance from the supply, care
should be taken with the
pl acement of these capaci
tors.

While most of the Ie parts
values appear to have quite a
bit of leeway. these appear to
be specific values and shou ld
not be skimped on.

As with any bypass capaci
tor, locate them as close as
possible to the regulator itself
and keep the lead s as sho rt as
possible.

Wh ile these two will
handle the bulk of the jobs
you wi ll have to do with
digital fC power sup pl ies,
there are many projects that
will require a wider range of
voltages.

Most of this can be
handled by the LM 340K or
the LM340T posi tive voltage
regulator series . Fig. 3 shows
the pin configura tion of the
two and the chart of available
out put vol ta ges.

Th e b a si c di ffer en ce
between th e two is the
package. The LM 340T is in
the T0-220 transistor package
and the LM340K is in the
T0-3 transistor package.

Either model wi ll handle
an Ampere of current o ut pu t
wi th care. Fig. 4 shows how
this regulator hoo ks into the
main circuit.

Fig. 5. LM320T(K) negative voltage regulator. LM320T(K)
(5.0,5.2,6.0,8.0, /2,/5,/80'24). Fiq. 6. "'C2, C3 - solid tantalum.
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Fig. 7. Dual polarity supply. *Solid tantalum.
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are several tough dog prob
lems which have surprisingly
simple solutions .

The firs t, and most
obvious problem, is what to
do when you need to supply
more than one Ampere of
current. Th is doesn't often
come up with experimental
circuits, but does with a lot
of finished equipment.

The technical type answer
to a problem li ke this wou ld
be to use an external pass
transistor with the regulators
as the contro lling element.
The transistor can handle the
extra current, but it makes
for a more complicated cir
cuit.

There is an easy way out.
Use more than one Ie regu
lator. Split up the load among
several so that no one has
more than it can handle. This
is shown in Fig. 9, and is
quite a common feature of
many circuits. It also provides
better decoupling between
different parts .of the equip
ment.

When you are worki ng
with experimental circuits it
would be nice to have a
variety of vol tages avai lab le.
A multi-output supply is a
formidable undertaking
or is it?

That same technique can
be used to provide a number
of standard output voltages.
Fig. 10 shows the basic sche
matic. The resistance values
can be figured the same way
as in the example al ready
given.

One thing to keep in mind
is that the total output cur
rent is li mited by the output
current avai lable from the
basic supply. Thus if the
supply ca n only handle three
Amps, then you cannot draw
more than that in total
t hrough the combined regula-

c.., o.
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minimum. Most of the time
for exper imen tal work you
will not be drawing the fu ll
output, but it's nice to be
prepared.

While this might be an
extreme example, it is withi n
the range of what might be
encountered when you are
wor ki ng with what you have
on hand. It points out your
most effective rule of thumb.

If you want to have the
max imum reliabil ity of t he
circuitry wh en you are exper
ime nting or design ing, stay as
far wi thi n the ratings as you
poss ibly can.

The si mp lest th ing to do is
to start with the voltage you
plan to use as the input
source and then figure what
the full load current and
power would be through t he
regu lator. As long as it is
wi thi n the device's ratings,
you would be safe.

It wou ld be better to use
the resistor as a matter of
course, figu ring it as in the
examp le for two vo lts more
than the output of the regu
lator.

This is based on a steady
supply voltage. If the supply
voltage drops under load, you
may have to determine t he
resistor value experimentally
for the correct input to the
regulator. You should have
some margin to work with
above the two volts you are
aiming for.

In this case you want to
make sure that under fu ll
load you get the req uired
input to the regulator. Under
ligh t load a higher input can
be tolerated because it will
no t be dissipat ing much
power.

Once you have the safety
requireme nts for these regula
tors in mind and know how
to work within them, there

Fig. 9.
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At one Ampere through
the regulator, that means
almost twen ty Watts has to
be accounted for. It helps to
remember that this is a regu
lator, not a power resistor,
and should not be used as
one.

Some of these regulators
can go a li ttle over the ir
ratings and may be more for
giving with the use of the
proper heat sinks, but there
comes a point where you
have troubles.

Most of the regu lators
such as the LM309 series are
built with an internal shut
down fea ture for when the
goi ng gets hot, but even then
you don't have to go asking
for trouble.

There is one very simple
way to deal wi th this
particular proble m. Use a
dropping resistor. This IS

shown in Fig. 8. The va lue is
qui te easy to figure once you
know what you are looking
for.

Most of these regulators
are designed to operate with
anything from one volt over
their rated output voltage up
to their li mit. To leave so me
margin, figure on a two vo lt
margin.

In the example shown, the
output is to be fi ve volts and
the input is twenty-four vol ts.
The desi red input is seven
volts, two more than the
device output. Assume that
the maxi mum curren t of one
Ampere is to be drawn.

This means that the re
sistor must drop seventeen
volts. This works out to a
seventeen Ohm resisto r. If
you want to be very safe, use
a 20 Ohm resistor.

The power involved IS

seve nteen Watts. Use a
twe nty Watt resistor at the

,

"' -' "/,
ca 0,

"

Fig. 8.

Wi thin the range of si mple
variat ions on the basic design,
you will be able to get eve n
mo re practical advantage.
However, before gett ing in to
variations, a few wor ds are in
order on the preservation of
these devices.

While they are quite
rugged whe n used as in
tended, as all transistori zed
equipment, they are quite
intolerant of any mistakes
you migh t make.

The easiest mistake to
make is with the internal
device dissipation. Most of
these regulators will accep t a
voltage input of up to 35
volts and still give the re
quired vo ltage output, but
t here is a bu ilt-i n booby trap.

Assume that you want f ive
volts for a digital circuit and
have avai lable a twenty-four
volt supply. You cou ld
si mply add the regulator
circuit as shown in t he
drawing and you would get
the five vol ts output, up to a
point.

Under a li ght load, you
wou ld probably be OK, but
when you started to draw
much curre nt, good-bye l'C.
This is the internal rat ing
problem.

Assume that you wa nt to
draw one full Ampere of cur
rent through this regulator.
With five vo lts out and an
input of twenty-four volts,
you are left with nineteen
volts to deal with.
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tors.
Fig. 11 ShOM an oddball

circuit that I was told wo uld
work with a single supply. It
does not look li ke sorrethi ng
for the faint of heart.

It might work, but it
breaks the rules abou t not
pushing the ratings. While
no rm al o pe ration would
divi de the voltage bet ween
the two so that each was o nly
get ting a few valls more than
needed for operation , if one
regulator were to short , it
might throw the full voltage
to the o ther regulator .

As this is on the dangerous
side of the ratings, it might
damage the other regulator

too. It doesn' t cost that much
to play it safe.

That sho uld handle just
about any of the usual experi
mental or fin ished equipment
regulated supplies you might
need fo r most of your work.

These devices are probably
the most co mmonly ava ilable
on the surplus mar ket, but
there are many more that also
can be used. Some are in
tended fo r more precise uses
or ot her applications, but
mos t can be used jus t the
sa me way that the o nes men
t ioned can.

A qui ck look shows th at
the e xterna l parts used are
ofte n the sa me values as given

for the devices described .
This so rt of information is

usually supplied with t he
applica tio n notes for the fC,
It would pay to ge t the appl i
ca t io n notes for an y new type
you were not already fa miliar
with.

The IC and solid state field
is constantly changing. By the
ti me this is in print there may
be a whole new line of
goodies avai lable to the ex
perimenter on the surplus
market.

There are a number of
sma ll regulators that will
sup ply standard voltages at
o ne o r two hundred mils.
These were intended for o n
board use in sec t ions of
equipment and cost less than

a buck each.
One item that is expensive

no w, but may come down, is
the three terminal high cur
rent regulator capable of five
Ampe res of current or so.

Looking at the ads , there
see m to be a number of small
ki ts of parts and built
modules that will supp ly
sufficient voltage and current
for roth digital IC and op
amp type ICs for a pri ce close
to what the parts would cost.
They should be kept in mind
as a quick and easy way into
the game .

If you st ick to the simp le,
available and cheap for a
while and remember not to
push the ra tings, it will be
hard to go wrong. -

from page 26

NUTS ?

IBM ·370, the IMSAI 8080 with lots of
memory and a host of 1/0 cards and
keyboards, I could provide lots of
helpful h im s.

Nenad S. Downing WB4SLO
Chattanooga TN

A nvone fo r Ins & Outs? - Wa yne.

I've been in Taiwan. a police state
incorrectly described as "an outpost
of freedom." for a year, I read and
speak Chinese so t hey don't fool me
(ltI1d I've gol an MA in studying
tbeml. You cannot believe now
fortunate we Americans are - no
secret police. no political slogans on
TV. radio. and painted on every wall .
a free press. policemen who he lp. not
spy. and on and on and on. Of courge
there is no ham radio here. save for a
couple of showcases in Ta ipei.

Add my compliments to S&D Sales.
I ordered one of the ir cheap Cl ocks. It
arrived ten daY'- after I mailed my
order and works perfect ly. AI!O got
similar service on a CPO ordered from
Heath ,

Also pass on my compliments to
the fo lks at 73. I sent in an order for
books and tapes and got them in three
weeks! You folks must be nuls.
Things don't work like that.

Joseph A. Schlatter. Jr. K4F PT
APO San Francisco CA

I__---JI
Ten months and almos t $2,700

dollars later we have set up a very nice
fully operating computer system, We
have experienced the good and t he
bad , Generally the good has been Hat
Communications. Godbout, etc. The
bad has been in large measure due to
ignora nce. but also to a reluctance on
the part of some oompanies to share
with you all the pertinent informa
l ion, Some companies such as God
bout and Hal will go out of their way
to be helpful and specific. Others
lnameles:sl will not do $0, which puts
one in a precarious position if he
knows not what 10 ask.

Perllaps you could ClIIII Ihe oo lumn
Byte BUgli . Ins and Outs. Bug Bits or
just pla in BUgli. Or you could do like
Shakespeare and create your own
lellicon, Give it sorne thought . Wayne.
There are a lot of fe tlow Ilams out
there who are itching to jum p into
compuuonics and whose only retuc
lance appears 10 be II lack of knowl
edge. Cenainly, one can hold the cost
below that of a good transceiver and
st ill have a fine COmpuler controlled
slat ion that will also play Star Trek
with the k ids_ I know, with the Hal
Ds·3OOO 2 .K t ied into the company

there will be lots of loading to do each
time it is to be used. an the other
hand. the National Multiplex Corpora
tion "CC7" data recorder will wo rk as
a stand.atcre device , And, too. it w ill
int er face with cu rre nt ham RllY gear
such as a model 28 o r a deluxe Hal
Os-3OOO, We a lso have this reco rder.
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you provide a column similar to the
aST " Hints and Kinks" column but
geared speci fically to "computronics,"
i.e .• t he computer end of ham rad io.
Oftentimes there are litt le tidbits that
we come 1tCl"0SS while putting together
a computer system that can be of
great help to others who may end up
e_periencing the same difficul ty. Such
lillie t rivia lIS taking EIr11ef"s glue and
tacking each of tre 48 fiber washers
to the Imsai 22 slot mother board can
save nours of time in trying to align
each to its respective nole and also
insure tllal there will be no shorts to
cllas:sis. Such he lpfu l hints would not
warram a fu ll length arttcte and yet
they are important. To funher
illustrate. if one wanted to purchase
the IM$AI UCRl cassette 110 board.
it would be nice to know that this
board is not a "ecreect the plugs and
start record ing" device. Rather . the
board requires an exte-ewe program
to be entered. which takes about one
hour on the keybo.lrd and about t hree
nours loading from the front panel. So
unless one is ~ep.ared to buy an
additional ROM or PROM board.
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May I suggest that somewhere in 73

one and one half year YASME
DXpedition. They operated lIS VRIZ.
VR88. 3D2KG. C21 NI. FKGKG and
YJ8KG. (All esc, via YASME. P.O.
Bo_ 2025. cesne Valley CA 94546.1

Iris rece nt ly applied 10 the FCC fo r
a ~ letter call of her choice. under
the new rule for E_tra cia. holder
with more than 25 years exceneoce.
Iris's first choice WllS WOO L IWool
was formerly held by Jim Wells. I

famous Dxe- , now a silenl key l. So it
IS now lloyd. "W6 King Geor9ll" and
Iris. "W6 Queen lady: '

Iris and lloyd nope to renew lhelr
"Worldwide YA$ME DXpedition"
again to some different .,.,-ts of lhe
world in a few months.

llo yd Colvin W6KG
Iris Colvi n WOO L
Castro Valley CA

1'----__1
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Don Inman
350 Nelson Rd.
Scotts Valley CA 95066

• •pioneering program

ass igned the ca ll letters
WB6j OD. T he station is a
part of the Electronics Tech
nology Communications
Labora to ry, as we ll as serv ing
as the Tri-C (Cabr illo College
Commun ications) Electronics
Club station.

Mr. Po ll ock, a charter
member of the Insti tute of
Amateur Radio and a lifeti me
subscriber to 73 Magazine, is
an inspirat ion to past and
prese nt Cabrillo e lectronics
stu de nts. Well over two
h u nd re d stu dents have
obtained ama teur rad io
licenses as a result of his
effor ts with the Trt-C Cl ub.
T he club holds practice
sessions at noon during the
regular schoo l year and in the
evenings dur ing the summer.
Trl-C has scored high or won
severa l OX and Field Day
contests.

WB6JOO is a busy station
with many users. It operates
up to 30 hours some weeks,
the tota l time depend ing
upo n the number of per
sonne l available for super
vision . Co ntacts have been
made with approximately
150 foreign countries and all
states in this count ry.

Licensed personnel
attached to Cabrillo include:
Eddy Pollock W6KHS, First
Class Radio Telephone Engi
neer, Amateur Extra Class,
and Citizens Band; Dr. Larry
Edler WB6MVK, Extra Class;
jim Marsha ll WA6HCL, Ad
vanced C lass; George
[urichovlch K6 PPZ, General
Class; Royce Krilanovich
K6Qj Z, Advanced Class,
Adult Evening Program
teacher; Mary Duffield
WA6KFA, General Class,
Electronics for Young People
teacher.

During the 1976-77 school
year Cabrillo will add specific
semi nars for radio. ET 84AB
will prepare stude nts for an
Advanced Class FCC license,
and ET 84CO offers prepara
tion for the Extra Class FCC
license.

All age groups and both
sexes were represented in the
CW class this summer. Intense
interest was highly evident in
the class as members offered

Eddy Pollock, Director of
T e chni cal and Vocat ional
Education, acts as the ring
master for this three ring
circus composed of beginners,
advanced, and super students.
T he beginners group, at
prese nt, has ten members
receiving and sen ding at a to
4 wpm. The advanced group
has twelve worki ng at 6 to
over 14 wpm. The super
group has four members
qualifying at over 16 wpm.
The goa l of each student is to
improve his code speed at
least o ne wor d per minute per
week.

Eddy keeps all three
groups going at the same time
in adjoi ning rooms. A normal
classroom serves as a place for
instruction and code practice.
Enrollees take turns o n the
key so that both receiving
and sending practice are pro
vided. An adjoining room
houses WB6JOD, the Cabrillo
amateur station. Here is
where the real action takes
place . All groups have a
chance to get in on " live"
comm unicatio ns at the
station as well as "canned"
tape programs.

No doubt some 73 readers
are aware of, or have com
municated with, WB6JOD or
i ts predecessor, WA6TST.
Eddy established WA6TS T
when he came to Cabrillo in
1960. In 1962 Cabrillo
moved to its permanent and
present location and was

,

• •
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gives an opportunity for stu
dents to explore electronics
areas of special interest on an
independe nt study or sem inar
basis. Forty students are
e nrolled i n the course;
twe nty-six of these are in the
CW group.
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Hamming 101
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Girls participate in class, too.

R ecent ly, I sat in on two
sessions of a Cabrillo

College summer school CW
group. Cabrillo IS a com
munity college located in
Aptos CA. The CW group is a
part of ET 80AB, Special
Projects in Electronics, which
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Class members of "Young People '5 Seminar in Electronic Projects" at work,

the fir st meeting, to the draw
ing for electro nics boo ks,
w h ich close d the final
meeting, the course provided
something for every partici
pa nt.

This first course entitled
"Electronics for Young
People " was limited to 10- 14
year aids. Whi le the instruc
tor in troduced electronics fun
dam entals, the stude nts were
able to examine, feel and ask
quest ions abo ut the co m
ponen ts under discussion .
Co lo r codes, com pone nt
uni ts, va lues, etc., were t ied
into the physical compo nents
in a meaningful way. A code
oscillator, a frequency
counter, a two meter trans
ceiver and other electronic
"goodies" received lo ts of
atte nt ion du ring the break of
the three hour sessions.

During the second session
of thi s course, my son and I
co n t r ibu ted a comp uter
d emo nstration . An Altair
8800 wi th 1K of memory,
o perat i ng in m a ch in e
language, was used. Th is
equipment is part of a system
being built up by the Moun·
tain Digital Group, a small
local organization dedicated
to providing the schools with
an introduct ion to computers
and computer programming.

While a brief descr iption

const ructive cr it icism and en
couragement to each ot her's
efforts. Thi s attitude seems to
pervade the amateur hobby
groups with which I have
come in contact.

Commu nity colleges, such
as Cabril lo, help to fill a
vacuum that is being created
in o ur public seconda ry
school syste ms. As school
finan cing gets more cri t ical,
specia l interest classes such as
ra dio, computer program
ming, and other elect ronics
courses are in t rouble. As
schools become mo re
crowded, the administration
begins to examine the smaller
classes for possible elimina
tion. A teacher is th us freed
to take the ove rload. By their
very na t ur e , la bo ratory
classes are usually small due
to equ ipment and safe ty
f acto rs. There fore, they
become the prime target for
e li mi nation. New courses
being suggested in the rapidly
expanding computer fie ld are
failing to get off the ground
for the same reasons.

Many of us in the educa
tion field fee l that these
classes are important - even
more important than some of
the tradit ional classes which
are " requ ired" courses for all
stude nts. We must find ways
to provi de this kind of knowl
edge to our yo ung peop le. It
is in this area that com mu nity
services offered by such com
mu nity colleges as Cabrillo
prove so valuable.

Another aspect of
Cabrillo's Community Ser
vices was opened to me re
cently . My 12 year o ld son
participa ted thi s past year in
two elect ro n ics courses
offered to you ngsters. One
st riki ng feat ure o bserved was
the crea t ion of a soft-se ll
tec h n iq ue for ed ucat ion.
Public school teachers, as well
as pa rents, could learn some
thing fro m this approach. No
pressure for grades and no
fact -memorization to pass
tests were evident. Each
session was a fun-filled and
information-packed ex
perience. Fro m the surprise
gift package of elect ronic
compone nts, which opened

-
-
-
--
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of the compu ter's operat ion
was being given, Kurt pro
grammed the computer. He
loaded a few nu mber guess ing
games for the students to
play. (For those of you with
new computer equipment but
no input /output devices 
take heart. There are a
num ber of interest ing things
you can do through the front
pa nel switches wi th only a
sma ll amou nt of memory.) In
Kurt 's first number guessing
game, a correct guess t r ig
gered a music program and
" Daisy" was played ove r a
nearby radio. A guess too
high turned on all the data
lights, and a guess too low
turned off all the data lights.
The kids rea ll y went fo r this
game. There were many "Far
out!", " How neat", and
"Ah" and "Oh " remar ks
from the you ng audience.

A visit to Cab rtllo's ama
teur radio station highlighted
the final meeting of the class.
On o ne wall was a world map
with a pin for each foreign
contact made by the station.
QSL cards were posted along
side from many stations.
Eddy Pollock fired up the
transmitter, and each student
was allowed to speak into the
" live" mike. It was several
minu tes before each stude nt
had sent the sou nds of his

voice over the ai rwaves. Eddy
then spoke a few words into
the microphone, and sud
denly the students were con
fronted by the sound of their
own voices coming back over
the receiver. It seemed that
Eddy's father, Earle
WA60SQ, another ham, had
recorded the stude nts' tra ns
mission and was now playin g
it bac k from his own trans
mitter. The stu dents also
visit ed th e Radio and TV Lab
of the college during thi s
session.

Du ring class breaks and at
other t imes, Mary Duffield
WA6KFA, the instructor of
"Electronics for Young
People," tuned in her trans
ceiver to one of the amateur
b a nds . Whi le students
gathered around, Mary ex
plained ho w to get a ham
license and encou raged all to
take a crack at it.

Mary rece nt ly retired fro m
33 yea rs in the pub lic
schools. Owner of a 35 foot
sailing vessel, Mary was drawn
to the fie ld of radio commu n
ications out of necessity.
Cabrillo provided her with
the opportunity to learn elec
tronics , and she now hol ds a
General Class license. She has
become so enthused ove r
amate ur radio that she is now
thoro ug h ly in vo lved in
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Members of Trt-C Electronics Club at the Novice station.

Two class meetings were
largely devo ted to actua l con
struction of the projects. Lab
assistants provided advice and
aid whe n troublesome areas
were encou ntered. Test in
stru ments were provided to
check out the pro jec ts at
various stages of completion .
Happiness and sat isfaction
glowed in the young faces as
projects checked as desired. If
the results were not satisfac
tory, a grim determination to
find the cause and se t things
right was seen.

At the fou rth, and final,
mee ting, the s tu dents were
allowed some time to put
fina l touches to thei r project.
Th e projects were then
arranged in groups, according
to the age of the builders.
Each student then inspected
each project and cast a vote
for the best constructed
project in each age group.
Students voted for the best
overall pro ject, also. Each
winner rece ived a prize, e ither
an amateur radio book or a
project construction book.
The grand prize winner re
ceived a walkie-talkie con
struct ion pro ject as well.

The future o f amateur
radio and other hobby grou ps
see ms secure as long as people
like Mary Duffield and Eddy

break at 19 76 summer Special

"Wh at is thi s?"
" Look at you r parts list. "
" Which resistor is the l k?"
" Look at your color

code."
Quest ions flew faster than

the assistants cou ld respond,
at f irst. What an ideal learning
enviro nment! Then the class
sett led do wn to a semi-quiet
concentra tion as parts began
to be put into their proper
places.

Code practice even during
Projects class at Cabrillo.

•
,

•-

one-to-one ratio of super
visors to students . Recogni
tion of components, their
characte ristics, and methods
of mou nti ng on pri nted
circuit boards were demon
strated and pract iced . Co rrect
usage of hand tool s, with
particu lar st ress on safe ty,
was brought into play .

Students were allowed to
select their project s from a
suggested list for group pur
chase or to select on e of their
own choosing from so me
o ther source. Quite a varie ty
of projects were chose n,
i ncluding code osci llators,
batte ry checkers, walkie
ta lkie AM radios, three-band
radios, strobe lights, a para
bolic microph one, and an
infrared burglar alarm.

At the second session, all
ki ts had arri ved. An air of
anxious ant icipat io n filled the
room. Before construction
began , the students checked
their par ts lists fo r any
omissions or incorrect parts.
They were then on their own
to const ruct their kits from
the assemb ly man u a ls
fur nished. There was much
excitement evident as boxes
and plast ic bags fu ll of com
ponents were ope ned and
exa mined .

" Is t his a capac itor?"

/

passing along her new-found
knowledge to you ngste rs. As
I write thi s, Mary is o ut at sea
with a group of young
people. They are invo lved in
UNESCO work, contact ing
other you ng people f rom
other countries. They're
making friends via radio com
munications and face-to-face
contact. Her summer ex
per ience shou ld be a sto ry
unto itself.

Eddy Pollock is the real
mover behind these courses
for you ngsters. He se t up and
taught the original course in
1971 at the urging of Co m
mun it y Services. Twel ve
students showed up for the
original offering, and classes
have bee n fu ll ever since.
Over fou r hundred chi ldren
have poured t h ro u gh
Cabrillo's doors to take part
in this one course.

A natural foll ow-up to thi s
int roduc tory class was one
called "Elect ro nic Construe
tic n" taught by Eddy him
self. Thi s class opens with a
quick review of the previ ous
course. The students were
then given a handful of corn
ponems and a printed circuit
hoard in order to learn and
practice solder ing techniques.
Enough college stude nts , who
volunteered as lab assistants,
we re provided for almost a
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Pollock can be found. But,
they need help. Look around
your O 'WTl community and see
if such courses exist. If not,
find ou t if facilities and per
sonnel to start such courses
can be found. Find the
persons who are putting their
hearts, as well as their
energies, into providing for
those children whose educa
tion is rapidly approaching a
"no frills" condition. Give
them some of your time and
help if you can.

At the present time, most

schools feel that they have
neither the facilities nor the
personnel to handle programs
of this nature. They also have
problems scheduling non
traditional courses in an over
crowded situa tion. It is my
co nte nt ion that provi sion
should and must be made.
Certain techniques of learn ing
in a laboratory environme nt
are vastly superior to the
lecture-test methods of many
traditional classrooms.

My particular field of
interes t is in computers, and I

feel very di sturbed in meeti ng
strong resistance to the imple
mentation of courses in this
important and fast growing
field. As a member of the
Mountain Digi tal Group, it
has been my privilege to
present demonstrations in our
local inte rmediate and high
schools, as we ll as at Cabrillo
College. We also presented a
session at the California State
Science Teachers Convention
in an effort to interest
teachers in computer kit
building classes. Wi th the

appearance of inexpensive
kits spreadi ng at a rapid pace,
it is obvious that there is no
reason a student should be
denied access to a computer .

Pro jects carried out this
past year in my own class
room have shown that high
school students, with little
electronics experience, are
capable of putting together
microprocessor kits. In addi
tion, they acquire an amazing
amount of electronic knowt
edge in an enjoyable, infor
mal atmosphere. -
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The Tempo 2002 _.2 meters only
The Tempo 2006.. 6 meters only

Tempo VHF/ONE
the "ONE " you 've been waiting for

No need to wait an y longer - this is it! Whether you are already on
2-mete r and want someti ng better or you 're just thinkin g of getting
into it . the VHF/O NE is the way to go.
• Fu ll 2·metar band coveragu (1 44 t o 148 MH z tor transmit and receive .•
Full phase lock synthesi zed (PLLl so no chan nel c rysta ls ilrB required . •
Compact a nd light weigh t - 9.5" 10°9 x 7" wide x 2 .25 " hi gh . Wei ght _
About 4.5Ibs. • Pr ovisions for a n accessory SSB ada pt o r . • 5-d igit LED
receive freq uency disp lay . • 5 KHz freq utmcy select ion tot FM opera ti on .
• Automatic repeater spli t - :<electable up or dow n for normal or reverse
operil1ion . • Microphone, power cord and mounting bracket included. •
Two built-in programmable channels. • All solid sta te. • 10 wanl outpUt . •
Super seleeti vit y with a erylta l fi l1e, at the first IF and E type eer.mie fil1er
. 1the second IF. • 800 Seleetable reeeive frequencies. • Aecessory 9·pi n
lodl.t . • $495.00

TEMPO SSB/ONE
sse adapter for the Tem po VHF/One
• Seleet.b le upper or lower sideband. • Plugs directly i n to the VH F/One with
no modif ic:atio.... . No ise blank er bu ilt ·in , • RIT lIInd VXO'Of full frequency
eover'gB. ·5225.00

TEMPOICL 146A

.. .a VHF / FM m obi le tran
sceiver for the 2 meter amateur
band. It is com pact, rugged ly
bu ilt and co m pletely so li d state ,
One channel suppl ied p lus two
channels of you r cho ice FREE

144 to 148 M Hz coverage . Multifrequency spread o f 2 MHz. 12 channel
possible . Metering of ou tput and receive . Interna l speaker, dynamic
microphone, mounting brack et and power cord suppl ied. A Tempo " best
buy" at 5239.00.

TEMPO POCKET RECEIVERS
M5-2, 4 channel scanning receiver for VHF high band. smallest uni t
on the market. MR·2, same size as MS-2 bu t has manual selection
of 23 channels, VHF high band. M R-3, miniature 2-channel V HF
hig, band monitor or paging receiver. M R·3U, single channel on
the 400 to 5 12 UHF band . All are low priced . extremely compact
and dependable,

TEMPO ISOLID 5T ATE VH F LI NEA R AMP LI FI ER. 144·148 M Hz. Power output
IOOALlO of 100 watts lnom) with only 10 watts (noml in. Reliable and compact.

TEMPOl/mlJ
So much for so lillie! 2
watt VHF IFM hand held
6 Channel capabi li ty , solid
state, 12 VDC . 144-148 M Hz
(any two MHZI, includes
2 pair ot crysta e. built-in
chargi ng terminals for ni
cad cell s, s -meter. battery
level meter, te lescop ing
whip antenna , internal
speaker & microphone.

...... IIOCI - ' ... & 51 99 .00
Co"'- -.

.1." , ..~w

TEMPO
6NZ
The Tempo 6N2 meets the deman d for a
high power six meter and two meter
power amplifier . Using a pair of Eimac
8874 tubes it provides 2000 watts PEP
in pu t on SSB and 1000 watt s input on CW
and FM _ Comp letety sel f-contained in
one small desk mount cabi net w ith
internal solid state power su ppl y, bui lt-in
blower and RF relat ive power indicator.

5895.00
$745.00
$795.00

Mo s t o f the abo"e products lir e available a t d ea lers t h ro ugh o u t t he U .S .

TEMPO
VHF /UH F AMPLI FI ERS
Solid state power am pl if ier s fo r use in
most base fm obi le appl icat ions.
Increase the rang e, clari ty , rel iabi l i t y
and speed of two- way ccmmu rucano ns.

Low Band VHF ampli fiers available in 100W out WIth
2, 10 & 3)W in. High Band VHF amps available in 30, 50,
BO & 130W out with 2, 10 & 30W in. UHF amps available
in 10. 25, 40 & 70W out with 1, 2,1 0 & 30W in.
Call or write lor spec sheet and prices.

Haofl8adio
11240 W. Olym pic Blvd., l os Angeles, Calif . 90064
931 N. Euelid , Anaheim, Calit. 92801
Buller. Missouri 64730

213/477·6701
7141772-9200
81 6/679-31 27



TEM PO C l1 46A
V H F/FM mobile transceiver lor
2 meter amateur band, 144 to 148
M Hl coverage. Compact, ruggedly
built and completely SQlid state,
One Channel supplied., .2 of your
choice free,••$239.00

Tempo VHF/ONE
Ad_anced <lesilln synthesiled 2-meter
transceiver, Features 5-digit LED receive
frequency display and ' ull 2·meter tland
coventIle 4146 to 148 MHl l . aul~lIC

repeater Spi'l. all solid-state. 10 wallS
>ulpul 5495 sse a6apter.. $225.

TEMPO/ FM H
TEMPO / FMH 2 watt VHF/ FM hand held. 6 ch annel
capability, solid Stale, 12 voe, 144-148 MHz (any 2
M HZ), i nc ludes 2 pair o f crystals, charging terminals
l or ru-cac cells, s-meter. ballery level meter. So
much l or so lillie . Also ava ilable fo r Commercial &
Marine service ...$199.00

The 2K-4
LINEA R "MPlIFIER

The 2K-4 lin ear ampli fier olfel'5 en
ginO!1!ring. construction and features
second to none, and at a price that
makes it the best ampli fie r value lIVe,
offered to t he amateur . Const ruc ted
with a ruggedness guaranteed to pro
vide a lo ng life o f re liilb le service, its
he<lVY duty componen ts allow i t t o
loaf alon g even at fu ll leg al p OI/IIe,. If
you want to put that st rong clear
signal on the air that you 've p robably
heard from other 2 K use rs, now is
the time. Move up t o t he 2K·4. $995

TEMPO VHF /UHF
Power amplifiers

Power am p l if ier s. Sol id Slate power
ampliliers f or use in most land m ob i le ap p licat ions . In
creases t he ra nge, ctentv, reliab i l ity and speed o f t w o-w ay
com m u n ications . FCC t y pe accepted mooers a lso avai lab l e.

3K-A
COMMERCIAl/ MILITARY AMPLIFIER

A high quali ty linear amplifi er designed ' or COffimen:ial and military uses. The
3K.A employs two rugged Eimac J..500Z grounded grid triodes 'or superior linearity
and prQYides a conservative three kilowatts PEP inpul on SS8 wi lh eWc iencies in
lhe range 0160'%. This results in PEP output in e.oess 0' 2000 watts , In additIon.
lhe 3K_A provides a heavy duty POWet supply c.apallle 01 fum ishing 2000 walls 01
eonhnuous duly inpul for eilher RTTY or ON WIth 1200 walt s outpul, Price...
$13'95.00

AI a complele line of high power linear amplifiers for commercial
a militarv use and induslrial power generators for plasma generation.
PI se call or write.

TEMPO 6 N 2
Po wer amphfier for 6 and 2 meter ope-anon. Small, re liable and in_
el<penSIVfl, One full KW 01 power f or SSB opel"at ion. Features l WO
Eimac 8874 grounded grid triodes. bui l t·in solid state power supplV.
b uil t-in antenna re laV •.•S895.00.

The TEMPO 2 0 0 2 fo r 2 m eters on lv ..57 45.00
The T EMPO 2006 for 6 meters o n ly ..S795.00

Please come in, call or w r i te f o r comp lete in fo rm at i on on an y o f the
superb product s listed.

•

•

•
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Kenwood
T5-820

... IM - PACES ETTER-

Tempo 2020

A no-compromlllli. do eve<y
fhlng, go everywhere 5 tland
transceIver lor SS8 or ON
that performs «lUolOUy _Ii al
home. on an aUlomobile. air_
plane . boal or traIler . The
T5-520 features built-in AC power SlJpply. buill-in 12 volt DC power supply. buill·,"
VOX wilh adjuslable gain. delay and anti-VOX. plus a host ol Olher important lea
tures and proven Kenwood rellabihty. All., a prICe most amateun; can aflord.. .
sees cc

Kenwood
T5·520

The
TEMPO 'ONE'

Kftnwood has iltliiUne<! a
higher le.oel of achtevemefl l
In 'IS T5-820 tl'\illn ever
,.....chell belOte The dis
criminatIng amateur who
wants Ihe very best need look no fUrlne' nor wall any longer. The T5-820
"PaceslIl1e," 101, 11 provide superior performance. versa tility and fea tures found In no
other transceiver. The new "Pacesetter " is the ul1 lmate proof 0' Kenwood's
dedication to oltering onl y the very ' inest poss ible, $830.00 Digilal readOut (DG-ll
$170.00

T he Tempo 'ONE' SSB t ra n sceiver represents the culminating achieve
ment 01 manV years o f experience in the amateur radio f i eld. Modern
design, superb pel"formance, sturdy consnocnon, outstanding reliability
• • • at a surprisingly low price makes the Tempo 'ON E' the best buy
in transceivers tooav...5399.00.
AC/ONE POWl!f supplv••.S99.00 DCI1 ·A power supplV ...$ 120.00

YAE5U
FT-101E

Mo<e radio 'rom lhe radiO
company! The new FT-1 OfE
includes • potent R.F .
spe«;h processor and easy
to-use lever swl lChes. A mo<e
re' lned clarUier control l or •
PUShbutton, Independent clari' ier operat ion. A 160 meter crystal Is Included, And
ali t he other ' eaturea lhat haVil made the FT·1 01 aeriea of transceivers among lhe
world's moal popular are slll1 here : 260 watts sse PEP and globe ci rcling power on
ON and AM 160 10 10 meters range. The FT-101E... $74Q,00

A new offerIng by Tempo teetures phase lock.loop tPLLI oscillator circui l, hybrid
dIgItal freQuency dIsplay. aclvance solid-stale design (only 3 tubesl. AC arid 12
vce power supply, ON tilter. noise blanker. VOX and semi·break in ON keying ,..
ALL eUILT IN. All amateur tlands IlO lhrough 10 mele<1o. Mult i-mode use. LS8. ON
and AM opera tIon. $759.00
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2307 S. Clark Ave.
Tampa FL 33609

A Super Cheapo CW IDer

- - for FM repeaters and RTTY

Side view of board showing construction ofmatrix.

T his device automatically
generates your call

letters for the FCC required
CW identification and can be
started by either a push
button or a pulse from other
equipment. If you have been
hand sending CW or using a
mechanical code wheel on
RTTY, here is a way to
improve operation at low
cost. It also has an audio
output that can be used as a
monitor or to modulate FM
repeaters.

The IDer is complete on a
small 4" x 6" circuit board
with built-in power supply,
provision for either positive
or negat ive voltage keying
without relays, monitor, and
an adequate 128-bit diode
memory. It s simple design is
its best feature because the
TTL logic required is cheap
and available. The diode
memory is easily programmed
or, if necessary , changed
when needed. Contrast t his
with more sophisticated
designs using programmable
ROMs which must be pro
grammed correctly the first
time with no mistakes. T he
code speed is derived from
t he ac line fo r a fixed 1B
wpm. This eliminates a few
parts, and adjustment, but
fully complies with regulation
97.B7(h). Last, but equally
important, a circuit board is
available to help you in con
struction.
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is more than adequate to
drive a small speaker directly.
The tone is all right for mo ni
toring but may be cleaned up
with a simple low pass filter.

Parts and Const ruc tion

A circuit board layout is
given in Fig. 3 for those who
want to make their ow n. An
epoxy, un dril1ed, but plated
circuit board with parts list is

"

Front view of CW lDer.

shown. Naturally, Q2 can be
used to ope rate a relay if you
want to key an isolated
voltage in a B plus line, for
exa mple.

Monitor

The 555 t ime r makes a
simple and effective monitor.
The frequency will be about
800 Hz wi th compone nts
shown, a square wave which

STARTPOWER

<~

All parts mounted on board. Note ample reserve space in diode matrix.

cw IO- ER

it is in reverse to the way you
read a paragraph ina maga
zine. The schematic (Fig. 2)
shows an example of the IDer
as programmed for " DE
K4E EU."

Q2 and Q3 are high
voltage keyi ng transistors. If
you are keying a positive
voltage, only Q2 is insta lled.
For negative keying, add Q3
and a 1k base resistor as

Circu it

The block diagram (Fig. 1)
shows the functions of the
integrated circuits. U1 is a
start/stop control and resets
U2, U3 and U5 so they sta rt
each sequence from the same
point. A push-button or pulse
sets U1, the control line goes
low, and U2 starts dividing 60
Hz pulses by four, driving U3.
The BCD output of U3 deter
mines the status of U4, a four
line to sixteen line decoder/
mult iplexe r - act ually a sort
of single pole, 16 position
rotary switch. As U3 counts,
U4 advances and grou nds
each of the sixteen outputs in
sequence. In the meantime,
U5 is counti ng each time U4
finishes a complete sweep,
and with U6 is used to select
the eight output lines A
through H, 50 that o nly o ne is
active for each sweep of U4.
This mult iplies the 16 posi
tion output of U4 by a factor
of eight, givi ng a matrix wit h
a 128 position or " bit"
capacity. When U6 has com
pleted its sequence, U5 gen
erates a pulse which auto
matically resets U1, and con
cludes the transmission.

The eight input lines to U6
are pulle d to a logic o ne by
2200 Ohm resisto rs mou nted
vertically on the circu it
board . The inverted output of
U6 then remains low and the
keying transistors are inactive
unless the scanning sequence
is started and reaches poi nts
in the matrix where diodes
are connected. They allow U4
to grou nd inputs of U6
without short-circuiting all
the connections together. If
we assume the IDer is at rest,
pin 1 of U4 is groun ded, and
the input line A of U6 is
positive via the 2200 Ohm
resistor. Since this is the at
rest or starting poi nt, no
output is wanted and there
fore t his position has been
omitted fro m the circuit
board layo ut. lMlen the
button is pressed, the matri x
is scanned fro m the rest ing
point AO through A1, A2,
etc., to A15, then BO, B1, B2,
etc., until operation con
cludes at H15. Viewing the
trail side of the circuit board,
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Programming

T his is done by installing
diodes at locations where a
tone is wanted o n the matrix
according to the following
ru les: The first bit , AO, is
reserved for standby. A dash
is t hree bits, or t hree d iodes
in a ro w ; a dot is o ne bit, or
o ne d iode ; a space is o ne bit,
or no diode. Three vacant
spaces between characters,
and seven bits or vacant
spaces between words. An
Lshaped bus is formed of
stiff plated wire and con
nec ted above the board
between each A, B, C, D, E,
F, G, H input of U6 and
supported at the other end
above the board by the
vertical 2200 Ohm resistor.
The ano des of the vertically
mounted diodes are soldered
to t hese buses. •

available from me for $8
postpaid US an d Canada
only. Part s locations arc
screened on the board to
make construction fast and
easy.

T he HEP transisto rs are
s hown because th ey are
stocked by many local parts
houses as universal replace
ments. RCA has a similar line
and SK-3018, SK-3103, and
S K-3025 may be substituted
for or, Q2 and Q3. The
remai ning parts are sold by
advertisers in t his magazine.

Notc that t he mounting
screws on the LM309K regu
lator are also circuit connec
tions, a nd verify that the
regulator output is 5 V within
a few tenths of a volt. Diodes
may be either sil icon or
germaniu m, but should be
checke d o n an ohmmeter.
They are mounte d vertically
wit h cat hode ba nd toward
the circuit board.

The speaker impedance is
no t critical. Once the holes
are drilled with a #60 dri ll all
parts can be mounted on the
circuit boa rd and the unit
bench-tested in about one
ho ur. The completed device
can be installed in a small 5"
x 7" x 3" chassis or mou nted
in vacant space in other
equipment such as a RTTY
demodulator.
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MONOBANOER PLUS OB33

•
"FACTORY DIRECT ONLY"

® WILSON 204

RE AL
MON O

PERF O RMAN CE
O N

10-15-2 0

The Wilson 204 is the best and m OSt economical
antenna of its lVpe o n t be market. Four erenenu o n a
26 boom with Gam ma Match (No balun requiredl
m a ke lo r high performance on 00 & phone across t he
ent ire 20 m eter ba nd .

The 204 Monobander is built rugged a t t he high stress
poin ts ye t using taper swaged slo tted tubing permits
larger diam e te r tubi ng w here it coun ts, fo r max imum
strength wi th min im um wind loading . Wind load 99.8
lbs. a t 80 MP H. Surface area 3.9 sq . f t. , Weight 50 tbs.,
Booms 2" 00.

A ll Wilson Monoband and Duoband beams have t he f ollow ing comm on featu res:

• Taper Swaged Tubing
• Fu ll Comp ress ion Clamps
• No Holes Drilled in Elements
• 2" o r 3" Aluminum Booms

• Adjustable Gamma Match 52 n
• Q uali lY Alumioom
• Handle 4 kw
• Heavy Edruded Element to Boom Mo un ts

.xrrrass SPECIAL on
Wilson Hand Held 220 and 450

2202 SM
FRE QUE N CY RANGE 220 · 225 M Hl

010 CIo.nn.' O p ••• " o n
o ' n d .o;d , T ..... ...... o.. . n T" /A" C . ~ ,....
o A ll c " P I.., In
0 11 KH. C m ,c F ' ....
0 10 , ' . n d 4 S S K C ' F
o . J M ' U O, OIl ... ~ .. " .". 1o , 20 d ll Q.....,.. ,
o W. " .. " , ' b . '4 0 . . .... B. ... ..
o BU ' . '. ' nd ' c Uor
o S IZ. ' , 1/1 " , J / 4 • 2 1/1
o S ..". /O .b" , 10 2 ,5 ..... U . O .. IP .. I

1I 1 2 V O C
o C.. " .n ' D,.in' R X ,. MA , TX SOD MA
o M ,C' O' '''' . /o OO ,k . B .. " o n
o U n b ' u k .b" U • • n C. ..

USES SAME ACC ESSOR IES AS 1405

XITI as SPECIAL

$219.95
INCL U DES

1. 220 2 SM
2. Fill" Antenna

3 .223.50 Simple>< In stalled

4502 SM
FREQUENCY RANGE 420 ·450 MHz

0 ' C " . .. n. ' OPO" 'ion
o " ' d •• ;d... , h '....... " 0" ' " T" /R " C.y"."
o AU C<~'I'" PI .. , In
o , 2 KH , C. r. ... '. F'II• •
o 2' .a d 4 1$ K C ' F
o . J o .on S.n'.I"" ~ 10 < 20 dB Q .. . " ..,
o W , I ' b. ' a 0 . . .... 1I.". ,y
o 1I. " "y 'nd'''''O'
o S " . , I " I • I 3 / a . 2 7/1
o s ..". /on le , .. 1 . 1 ..... I l< 0 .. " ''' '

• II V O C
o C.. " . n' D• • ,n : A" ,. MA , T " S OD MA
o " ,. ro, .."./o M,k . B.. ..on
o U n b'u k . b '. L".n ~ C...

USES SAM E ACCESSORIES AS 1405

XITIaS SPECIAL

$269.95
INC LU DE S

1.4502 SM
2 , Flex A ntenna

3 .446.00 Simplex In stal led

ACCESSORY SPECIALS
S P E C'AL

OfSC R,..-r 'O N "P ICE

ee l BATTE" '" C H"' ''G iE A n .•. n
. .. . 10 IE"' GO u L D

" ' CA D TT IE '..E S ..• '''.n
tlTt IEll TA '" ."'TTl"'"

T _•••• ' _00
L e . I.-I[A T H ER C ASE

,..o ~ 1 2 .95
L C2 L IE A T H UI ' AS IE

'40 S. 2202 , H 02 , .. , •• 1 2 ,9 5
SM, S PE A K IE R M 'KIE FOR

IEA R LY M D D IE L 1402
' ''' N CD N NIE CTD R • • . , 24 n

5 ... 2 S"IEAK IE R OO 'KIE FOR
ALL NIE.... H A N D H IE LOS
....ITH 'I D u N D , " ' N
CO N N IEC TO III • . • • • . . u .n

TIE· I S VlI·A UD .lI LIE TO NIE
( N CDDIER
'NST AL L( D , •••••••. l a .U

TT p T D UC H·T DN iE PA D • .. . a , . ts
'NS TA LLAT' DN A T
T'MIE O F RA D,O
p VIIl CHASIE . . .•• • . . . . F IIIE E
,NSTALLATI O N A T
LAT IE A DA TIE. AD D ..• IS .OO

"F·' '0. 1 K C MONO L 'TH ' C
"TAL F'LTIEOl . . , .ts

C R ... n A LS
T" o. R"
ll:o ...mo~ F ....~.ncY
On'~l· •• •. . ......• • . J U

B C·' BA TTERY C H A RG E R
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SOUTHC OM H EAVY-DUTY SLIDE MOUNTS ARE

D IFFERENT. HEAVY-GAUGE STEEL SLIDES

ON PLASTI C GUI D ES F O R SMOOTH OP E RATI ON.

POWER AND SP E A K E R CONNECTI ONS ARE SE.

CU R E THR OUGH C O M PU T E R T Y P E CON

NECTORS. A STAINLESS STEEL LATCH HOLDS

THOSE CONN EC T IONS UNTIL YO U REM OVE

Y OUR UN IT. PROVISION IS MADE F OR LOCK

BY A U SE R- P RO VI D E D PADLOCK.

FOR TWO-WA Y RADIO U SE RS. THE M8-3 PRD

V IDES A NEW MI NIATURE COAX CONNECTOR

DES I GN ED FOR DEMANDING UHF APPLI

CATIONS. OTHERS MA Y CLAIM NO SWR OR

LOSS• •• WE CAN GUARANTEE I T!

WH E T H E R YOUR U N I T IS A " MI C RO" OR A

HEAVYWEI GH T • • •MOUNTED IN CAR , TRU CK

O R BOAT. A SOUTHCOM SLIDE MOUNT INSURES

" P E RMAN E N T INSTALLAT ION " OPERATION

WITH INST A N T IN/OUT SAFETY AND CON

VENIEN CE. ASK YOUR D E A L E R F OR A SOUTH

C OM SLIDE MOUNT T ODAY.

MB-3 (I L L UST RA T E D) FOR 2-WAY RADIO $ 19 . 95

MB-2 (NO ANTENNA CONN ECTI O NS) F OR TAPE DECKS $14.95

Me-I MOUNT ON L Y . WITH NOWIRING S 7 .:< 5

50

SOUTH COM, INC.
P.O. Box 11212

Ft. Worth, T.x. 76109



J. B. W. Jackman ZFI MA
PO Box 459
Grand Cayman. W. I.

The ZF Special Antenna

H ave you been in search
of an antenna with

gai n, directivity which you
can use on all bands, and low
cost? You r prayers have just
been answered, because out
of VP2, ZF1 comes an
antenna which will satisfy all
these requirements - as three
years of on-the-ai r tests have
verified.

The ante nna consists of
two eq ual triangular loo ps
69'9" in overal l length. Both
are coupled ve ry closely by
pass ing the loop of the dri ven
side through the undriven
side, as show n in t he diagra m
at B.

The support boom can be
made from any type of
ma t e rial : wood, bam boo,
alu minum, PVC tubing.
Ny lon fis hli ne was used for
guvmg.

How does it work? Fan
tas t ic! Nu merous ha ms
arou nd the world have asked
me to let them have informa
tion on the antenna. The ZLs
say they hear me when they
hear no other station in this
area. How would a 30 over 9

from New Guinea grab you?!
On 10, 15, and 20 meters,

75 Ohm coax cable provides a
good match; however, on 40
and 80 meters a trans match is
recommended.

T h e an tenn a am
presently using has 4 ele
ments at right angles to each
other, with all t he ve rt ical
ele me nts connected to t he
center conductor of the coax
a nd all the ho r izontal
portions connected to t he
braid. Need less to say, the
results have been fa ntastic on
all bands. -

Fig. 7.

- - double -D .. beam"

20 n SUPPORT BOO'"

L ' 2 2" 4112,"
L I ' 2~ fj

DETAIL 8

Amateur crystals 143.99 - 148.01 only
for t his trim pr ice (and it's postpaid ).

Flo rida residents add 4% sales tax .
Send frequencies, mak e and model
when ordering. Our price incl udes

most gear on our free Parts List .
For equipment not listed, we'll
provide prices on request and
slice up something specia l.

Master Charge & Bankamericard
telephone orders accepted.

No C.O.D.'s.

51
Savoy Electronics Inc.
P.O. Box 5727, Fort Lauderdale, Florida 33310

305/563·1333
Manu/acturerso! Qu alit y Quart z Crysta ls S ince 1937
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W. J. Prudhomme WBSD EP
1405 Richland Avenue
Metairie LA 70001

CT7001 Clockbuster

- - the ultimate clock/calendar

(for now)

be described in complete
detai l later in the article. The
integrated circuit makes use
of a 60 Hz tlmebase fre
quency from the power line
to count the hours, minutes
and seconds . There are also
provisions for battery backup
should the power li ne fail,
and the integrated circuit has
its own internal oscillator to
take over the 60 Hz t ime base.
The actua l frequency is deter
mined by the RC circuit con
nected to pins 25 and 26 of
the integrated circuit. There
are no particularly critical
parts of the external circuitry
with the exception that you
should use an integrated
circuit socket rather than
sol dering the IC direct ly into
the circuit. The reason for
this is that the MOS type
circuit is sensit ive to static
electricity which could
destroy some of its inputs.

Since there are so many
options availa ble with the
CT7001 , I have not made t his
a detai led co nstruction
article, but rather a descrip
tion o f how to apply the
CT7001 and by so doing,
allow you to choose the
o ptions you desire in con
structi ng the digital clock.
This way, it will be possible
to tailor the external circuits
according to your own rn
dividual requirements.

The particul ar mode of
operation is determined by
connecting various digit out
puts to the three scanned
inputs of IN1, 2 and 3. The
chip was designed so that
sett ing anyone particular
counter such as the time,
a lar m , calendar, etc ., is
possible without upsetting or
affect ing the contents o f any
o ther counter.

The integrated circuit will
accommodate 4 to 6 seven
segment displays as shown on
the block diagram. It will
direct dr ive luminescent anode
display tubes, and the applica
tion brochure from the manu
facturer states that it will
direct drive common cathode
LEDs . However, one word of
caution is in order. It will

••

""

In either seven segment out
p u t s (CT700l) o r BC D
outputs (CT7002) .

General Description

Fig. 1 is a block diagram
of the integrated circuit and
external connections . All that
is necessary to make use of
the integrated circuit is a
power supply, 4 or 6 read "
out s, and the external
switching matrix which will

OS 0 6

" r

4 LAR"
CIR CUIT

<0 "

ACnsso.,
CI. CUIT
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I ~C C E S S OR Y IALAR"
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constructing a digital clock.
The results of using the
CnOOl have exceeded my
expectations, and this article
is an attempt to provide you
wit h sufficient information to
build your own.

The CnOOl has many
fea t u res which may be
selected accord ing to how the
various scanned inputs are
connected to the digit output
pins. The chip is also available
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Fig. I. Block diagram of CnOOl .
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F or several mont hs,
have been toying with

the idea of building a digital
clock using one of the many
integrated circui ts that are
out on the market today (see
the ads in this magazine). A
recent sale on the Cat-Tex
CT7DOl clock-on-a-chip inte
grated circuit was too much
to resist. I quickly ordered
one along with six readouts
and was soon on my way to

•
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direct drive common cathode
LEOs as long as the segment
current does not exceed f ive
milliamps. If your part icular
LEO will draw more than five
milliamps per segment, it will
be necessary for you to incor
porate e ither the transistor
drive r or integrated circuit
driver that will be described
later in the article.

To s ummarize, the
CT7001 incorporates a
28/30/31 day calendar, 12/24
hour clock operation with
true 24 hour alarm setting,
snooze alarm, 50 or 60 Hz
time base, 6 digit direct drive
d isplay , clock radio features,
on chip 60 Hz backup oscil
la t or and easily settable
counters which will be ex
plained in the following
section.

Fig. 2. Scanned Input Options. There are three display modes: (1) If the Cl and C2 inputs are
left unconnected, time will be displayed for 8 seconds and the calendar displayed for 2 seconds;
(2) If the Cl input is closed (C2 open), the time witt be displayed on a continuous basis; (3) If
the C2 input is closed (Cl open), the calendar will be displayed continuously.

Front view.

(02 to IN3 ), the clock will
operate o n a 24 hour basis
(00:00:00 to 23:59:59).
Should the 12/24 hour input
be opened, the clock will
d isplay 12 hours with an am
and pm indication bot h on
the cloc k display an d the
alarm.

If the alarm switch IS

turned on (01 to IN3 ), the
alarm output will go high
when the clock counter is
coincide nt with the preset
alarm counter. The alarm out
put will remain high until it is
termi nated by open ing the
alarm switch.

While the alarm is func-

Operational Mod es and
Switching Matrix

Referring to Fig. 2, we
have a chart show ing the
scanned input options which
are available with the clock.
T he first input is IN1 and by
connecting various digit out
put pins to this lNl, the
operational mode of the
clock w ill be c hanged
accordi ngly. Likewise, the
same holds true for inputs
IN2 and IN3.

For example, th ere are
three display modes available,
depending on the connection
of IN3 to either 03 or 04.
Wit h no connections to the
C1 or C2 inputs, the time wi ll

tlonlng, if the snooze switch
is closed momentarily (06 to
IN2 ), the alarm will be
disabled for ten minutes and
th is cycle can be repeated as
many times as desired until
the alarm is disabled by
opening the alarm switch.

There is also a counter
built into the clock chip that
can be set in one minute
increments from 9 hours and
59 minutes to 1 minute. T his
feature can be used to control
some external appliance and
may be utilized in three
different ways depen ding on
the setting of the Mode A and
Mode B switches.

When Modes A and B are
off, the accessory output will
then be high for the preset
time by closi ng the accessory
switch, and this timed cycle
can be interrupted at any
time by opening the switch.
When the accessory switch is
closed again, the countdown
will continue where it left
off.

If Mode A is on and Mode
B is off, the accessory will go
high for the preset time
period and also go high at the
alarm time, providing the
accessory switch is on. This
mode may be used to turn a
sleep/learning tape off auto
matically and then wake you
up at the preset alarm time .

Definition , No Connection

Snooze Switch · Off

Alarm Switch . Off
12·Hour Operation
See note below
See note below

Set Minute or Day Digit
Clock Radio Switch - Off
Mode A· On
Mode 8 - Off
60 Hz Input

Definit ion,Con nactio n

Set Cou nter
Set Ho u r or Mo nth Digit
Clock Radio Switch - On
Mode A - Off
Mode 8 . On
50 Hz Inp ut

Set Calendar Counter
Set Clock Cou nter
Set Alarm Co unter
Set Clock Rad io Counter
Snooze Switch · O n

Alarm Switch . On
24-Hour Operation
See not e below
See note below

be displayed for eight seconds
and the calendar for two
seconds. If the C2 input is
closed (04 to IN3), only the
calendar will be displayed on
a continuous basis. Likewi se,
if the C1 input is cl osed (03
to IN 3), o nly the time will be
displaye d on a continuous
basis. T he am and pm outputs
will operate duri ng the clock
and alarm display modes
when the clock is operat ing
on a 12 hour basis. If it is
switched over to a 24 hour
clock, the am and pm ou tputs
will not be available.

This means that if the
12/24 hour input is closed

Input Name

So<
Set H/M
Clock Radio Switch
Mode A
Mode 8
50/60 Hz

Set Calendar
Set Clock
Set Alarm
Set Clock Radio
Snooze Switch

Alarm Switch
12/ 24 Ho ur
Cl
C2

Scan Time

Dl
D2
D3
D4
D5
D6

Dl
D2
D3
D5
D6

Dl
D2
D3
D4

Input Pin

IN l
IN l
IN l
INl
INl
INl

IN2
IN2
IN2
IN2
I N2

IN3
IN3
IN3
IN3
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f ea ture, it's a cinch to
synchronize the dock with
WW V.

The calendar display for
this particular integrated cir
cuit is very un ique. It has an
internal memory which can
determ ine which mon ths have
28 , 30 or 31 days. It will
count the correct number of
days for each month and
advance to the next month at
the end of the last day of the
previous month. The only
day which has to be manually
set is February 29. This
means that once the calendar
is set, it will onl y have to be
reset once every leap year on
February 29 . When I think of
all the times 1 have had to
manually reset the calendar
on my calendar watch, th is
one feature is well worth the
price of the chip.

Typical Circuits

Now to discuss some
actual circuits you can use to
build a digital d ock. It is
possible to incorporate either
common cathode or com mon
anode LEDs in the display.
As mentioned previously,
direct dr ivi ng of the LED
segme nts can only be used if
the par t icular LED that you
are using is a common
catho de with a current draw
of f ive mill iam ps per segme nt
or less. Figs. 3 and 4 show a
typical appl ication for tra n
s is tor driving commo n
cat ho de an d common anode
LEOs. Six digit driver tran-

O'sPI..'$ ARE D\.. 7Q<O OR EQUI.....cEN1
""51fl1OS ....S 1llAT'S SECS

01 III 0 3 0 4 ~ O~

°

if 02 is connected to IN1, the
hours or month d igi t will be
advanced. Or if D2 is not
connected to IN1, the minute
or day digit will be set . Once
thi s is determin ed , connecting
01 to INl advances the digits
of that particu lar counter at
the rate of one digit per
second. During the set dock
function, connecting D1 to
IN1 also sets the seconds to
zero and freezes this particu
lar register until the clock is
sta rted again. Th is allows you
to set the time say o ne
minu te ahea d of WWV time,
wait for the tone, the n switch
the functio n switch to run at
the right moment, With this

OOG' T
SHO""

•, -
~O"'Nl

counter s are very easy to set
with this particular integrated
circuit and the procedure is as
follows:

The counter to be set is
selected by closing the set
calendar clock alarm or acces
sory switch, which is accom
plished by con necting either
0 1, 0 2, 0 3 or 0 5 respec
tively to the IN2 input. Then,

n '
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~~"~~'l '"
(S~G"E~T llRlVE
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The th ird possibility is to
have both Mode A and B
tu rned on with the accessory
switch on. This will allow the
accessory output to go high
for th e preset time only at
the alarm t ime . This function
may be used to turn an ex
ternal appliance on for a
certain length of tim e at any
desired time. The individual

Fig. 3. LED interface for common cathode. RL is sized to
limit current for specific LED used.

- -, • on 2OO112~cor D!O'~U
W 5" O![ !lUIIl£ O-

I"
01 -. , SNO " NI

I
, ,.... fC17000

.... ' HI

• GfoI(NT .,. ~2NU2U
{$((;VEN' QAlV£1l

~M SEW N IlE~'R E

''"
5f~"" N1 - .

-•
Fig. 4. LED interface for common anode. RL is sized to limit
current for specific LED used.

Fig. 5. Improved LED interface using SN75491 and SN754 92
integrated circuits (for common cathode LED). SN75491 
quod segment driver; SN 75492 - hex digit driver. Notes: (JJ
For both SN75491 segment drivers, pins 3, 5, 10 and 12 are
connected to pin 11 through 150 Ohm ;': IVresistor. (2) Vss =
7M to 9 V dc (JO V dc max).
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A2M P.Ll. SYNIHlSIUR -So Advanced And So Versatile,

It Will Make Your RitA "DRlAM MACHINrl

5C·18 0 0

Send Fo r Data Sheet

,')'0. why I/.\'(' a bulky, current-hungry, antiquated TTl.
synthesizer, when you can ho ve a more versatile,
co mpact Stale of tile Art Spec Comm for !l'H? On ly
$225.00 at your dealer soo n.

'SPECT RUM CHANALVlER '

Now you can synt hesize almost a ny 2M transceiver o n the
market! T her e' s no n eed 10 trade-in your present crystal
controlled rig . The SC l 800 is the ON LY synthesizer to use
CMOS Logie " Po wer Miser " circuitry w hich produces an
u nbelievably low current d rain of o nly 40 mAl Not 500-900 rnA
as with the competition! (tmportant when used with a battery
powered rig.! It's compact too' Only 1.4X6XS" . (Makes possible
the FIRST SYNTH ESIZ ED PORTA BLE Spec Comm
560/512; or. Drake or Kenwood.1

THE SC 1800

SI' CC ' ltu M
C •.,.", .IL ~C Cl'

FEATURES
- 1800 CtUlnnel Comb ina t ions! 145-1 48 MHz in 5 kHz steps.
• A ut omat ic ±600 kHz repealer offsets.
• Direct & reverse repeater modes.
• Provision for 2 optional ottsers.
. Pr ogrl m lT1il b le Memory Channel - A push of a botton

"writes" your current channel int o a ccenocrer-uke memory.
Retur-n to Ihe "stored" chan nel at a ny time wi t h the flic k of a
swi tch! It's atmcst like having 2 synt hes izers in 1!

• Unique '6 t h' trammit mode allows y ou 10 tran$lTl it o n t he
memory channel a nd rece ive o n a switch-selected f requency .
You ca n dia l-up any T I A com bina t io n at any t ime !

• Fa st. conven ie nt, "Le ver -wheel" c han nel selection . Lighting
opt io n: $ 13 .9 5.

• Su per-c1ean out p ut ! 1-60 dB tvn. l

DEA LER INQUIRIES INV ITED

o Built ·in AC Supply w/insla nt
b lry. sw itchover

o Local Mic supplied
D Ja cks Provided for Remote Con

t rot. Auto-Patch , et c.

Specifications
R F Output ...•.... . .. 30 Wans
Infinite VSWA proof
Sensit Ivity O.3uVf2OdB Qt.
Seleclivitv -GdB @ ±6.5 kHz ,

·58dB @ ±15kHz ;
-9Od B @ ±:30 kHz .

Desense/Overload .. . W/luV de·
sired signal . desense iust begins @I

approx . SO,OOOuV @!600k,Hz .
SpuriOUS Response . ,· 7Od B mIn

For the repeater group Ihat demands the fir.-st ! The
SCR1000 is designed for long ter m reliability . ease of
operation and maintenance. On IV the best quahtv ,
conservatively rated corneonents are used. Send for
fu rther- information. Sold Factory Direct o nlv.l 5899.95

... AND ADRlAM MACHINl So Versatile, And So Well
lngineered, It's Destined To Become An Industry Standard!

sell1000 REPEATERFEATURE S

Inqu ire about Our Repea ter RCVR, XMTR , C.O.R. Boards &- Transo:::e i....rs_

o Full Metering of cri tical levels.
u Front Panel Co ntrols for timers

& AF levels .
o Lighted push-buttons fo r con

trol / t est funct io ns & sta t us indi
ca tors

o State of the Art CMOS con t rol
logic & t imers - No R elays!

D Built -in lDar - fie ld program
mable. Full y adjustable.

o Exclus ive Spec Comm
MOS F ET/ Ho t Ca rrier Diode
rcvr . front end - greatly re
duces 'densense' & 1M prob
lems!

SPECTRUM COMMUNICATIONS
BOX 140, WORCESTER PA 19490 12151 631-1710
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u smg SIX transistor digit
drivers and two SN75491
quad segment drivers as a
typical application. This is
shown in Fig. 6 and inci den
tally, this diagram is a typical
applica t ion which allows you
to incorporate all the func
t ions that are availab le within
the clock integrated circui t.

In o rder to keep the front
panel of the clock as simple
as possibl e, I located the
display selec t, 12/24 hour,
Mode A and Mode B switches
o n the rear apron of the
clock. T h e se t /function
switch, t he set counter, and
the hours/minutes selector
along with the accessory and
alarm switches were located
o n the fron t panel of the
cl o ck. I used LEOs of
different colors to indicate
the am and pm settings of the
clock and al so an LED for
eac h of the accessory and
alarm switches to indica te
whe n these switc hes were
turned on. This feature helps
to remind you to turn off the
alarm or accessory when you
don't want 10 be awakened
early on a Saturda y morni ng.

There are various options
in regard to the alarm circuit,
and Fig. 7 shows a typical
a larm circu it using a tran
sisto r driver in terface to turn
on a programmable un ijunc
tio n t ra n s istor osc ill ator
driving an internal 8 Ohm
speaker. A pote ntiometer can
be incorporated into the
circuit to vary the tone of the
alarm output to suit your
own particul ar preference.
The output from this oscil
lator is sufficient to awaken
all but the most ardent
sleeper.

A fr iend of mine included
another unijunct ion in his
clock to produce an alarm
simi lar to a police siren. Ho w
eve r, the side effects the
wavering alarm tone had on
his wife prompted him to
quickly change the circuit
back to a steady, soothing
tone.

A transistor driver circuit,
similar to the one used to
turn o n the alarm, can be
used to operate a 12 volt dc
relay. The contacts fro m this

cated tha t the max imum
su pply voltage is te n vol ts and
it is probably better to
operate them between 7Y1 to
9 volts de to avoid any
damage to the integrated cir
cuits.

In my particular clock, I
had already etched the circuit
board before I rea lized tha t it
would be possible to use the
improved inte rface integrated
circ ui ts. Co nsequent ly, my
part icular cloc k is a hybrid,

t'"Cu,T...

improved LED interface usi ng
SN75491 and SN75492 inte
grated circuits. This diagram
is for a common cathode
installation. The SN75492 is
a hex digit driver and the two
SN75491s are quad segment
drivers. For bot h of the
SN75491 segment drivers,
pins 3, 5, 10 and 12 are
connected to pin 11 through
a 150 Oh m, 1,4 Watt resistor .
The applicat ion sheet on both
these integra ted circuits indi-
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sisters are required as well as
seven i ndividual segme nt
drivers. Since the displays are
multiplexed, all segments in
the display are wired in
parallel. This greatl y reduces
the number of drivers and
load resistors that are re
quired in a typical circuit.

It is also possible to use
integrated circuit drivers for
the digits, which grea t ly re
d uces the amount of exter nal
wiring. Fig. 5 indicates an

".
IIO... , ~ ~

Fig. 6. Typical clock circuit for common cathode readouts. Note: Each of the SN75491
segment drivers has p ins 3, 5, 10 and 12 connected to pin 11 through (J 150 Ohm % W resistor,
"Choose RL to limit LED current to less than 5 rnA (typically 2. 7k).
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off the D1 to the display
while preservi ng the Dl signal
to the input matrix. Fig. 10 is
taken from a Cal-Tex appllca-
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be used to uniquely describe
zero . If segment F is present
during D 1 time, the
2N2222A transistor will turn

TO 60 fIz '3 VOC
'Nf'\IT U~R EG

,
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SF TO INPUT
ITO O, SPl " O' ''' ' R"

DRivE R)

Fig. 9. Power supply for the CT7001 clock. During normal
operation, all power is supplied from the ac power supply.
During a power failure, the clock continues to operate from
the battery backup composed of two 9 volt batteries. To limit
current drain on the batteries, a diode blocks power to the
displays. A push-button bypass switch across diode CR2 may
be installed to momentarily view the display.

Top view, showing alarm speaker.

across
you to
display

. '2 -' 8vO CF " E auE~cY
ADJ UST

push-button swi tch
CR2. This wil l allow
bypass the diode to
the time.

In some cases, it may be
object ionable for the leading
zero to be displayed duri ng
clock operation and also
dur ing calendar d isplay. It is
possib le to blank the leading
zero by means of a transistor
and a few resistors. Since
segment F is the only seg
ment not required to fo rm
the digits one or two, it can

'o.f "2N22 21A m
II~ w

'" • PU T

"¥ '.'• ,
'" •
1/4 ..

~.~, '"110 ..

spa "ER .. ,

relay can be used to co ntrol
some type of accessory func
tion such as a cloc k radio,
lamp or appliance. In my
part icular installation, I am
usi ng it to swi tch 120 volts ac
to an accessory socket at the
rear o f the clock which is
used to tu rn on a small rad io.
However, it can also be used
to turn on some external
appli ance o r other similar
func tion. The circuit diagram
is shown in Fig. 8.

Various power supp ly
optio ns are ava ilable
depen ding on you r own
personal requirements and
the amou nt of regulation that
is desired . Fi g. 9 shows a
typical power supply with a
PNP power transistor used to
help regulate the outpu t for
the unit. Battery back up is
provided by two nine volt
batteries installed with a six
volt zener diode. CR2 is in
stalled to prevent the battery
from supplying power to the
displays when the normal
power has failed. The battery
is only used to operate the
integrated circuit with its on
board oscilla tor to keep the
clock fu nctioning during a
power fail ure. A variation to
this circuit may be used to
display the t ime for short
periods to conserve battery
powe r. Sim ply connect a
mome ntary, N.O. SPST

Fig. 7. PUT = programmable unttunctton transistor (Radio
Shack 276-119 or equivalent).

Fig. 8. K1 = 12 V dc coil relay suitable for switching accessory
loads for miniature size.

Fig. 70. Zero suppressing the D7 digit. Since segment F is the
only segment not required to form digits 7 or 2, it can be used
to uniquely describe O. If segment F is present during Dl time,
the 2N2222 A will turn off the Dl to the display, while
preserving the DI signal to the input matrix.
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In chec king its acc uracy in
re ference to WWV time
signal, I have o nly not iced a
few seconds variation over a
couple of wee ks. This high
accu racy is due to the fact
that the power line frequency
is corrected from time to
t ime so that its average devia
t ion cancels out. As a result ,
t he power line is a re liable
source for a 60 Hz tlmebase,
barring momentary power
lapses. When this happens,
t he chip displays one more
feature - at the moment
power is restored , the clock
begi ns counting, but displays
all 8s. This is to let you know
that the count is not
accurate. By momentarily
closi ng the set counter
switch, the clock display will
appear . Keep this in mind the
first t ime your clock is turned
on, as all 8s is a normal
in di ca t ion unti l the set
counter switch is closed.

In closing, I highly recom
men d the CT7001 d igi tal
clock/ca lendar IC, and should
you decide to buil d your own
digital clock, it 's a good idea
to ob tain the bas ic applica
t ion notes from Cal-Tex
Semicond uctor a long with
the suppl emen tary applica
tion not es listed in t he refer
ences. -

I
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All references list ed are available fro m: Cal-Te x Semiconduc tor , Inc.,
3090 Alfred Street, Santa Clara CA 95050 .

ReferenCft5

( 1) CT100l Digiral Clock /Calendar Circuit, October, 1973
(2 ) Suppleme ntary information o n CT 7001 - dated Ja nuary, 19 75.
(3 ) AN#108 - Display oscillator.
(4) AN#!03 - LED int erface for common a node.
(5) AN#!02 - Display opt ions.
(6 l AN#1 oS - Colon blanking du ring ca lend ar.
(71 AN#!07 - External nmebese.

result in a very stable external
tlmebase whose accuracy is a
fu nction of the crystal used.

Concl usion

The clock has been in
operation for several wee ks
now using only the tlmebase
fro m the powe r I ine fre
quency to determine the
acc uracy of the clock. Th is
ti me base has proven to be
adequate for most operat ions.

0 ..

" OPI

•

0 "

MODI

•

Rear view.

For those of you who
desire more accuracy than the
power line regulat ion, or for
t hat ma tter, high accuracy
whe n the power li ne fails, it is
possible to incorporate a
crystal osci llator as an ex
te rnal timebase. Th is is show n
in Fig. 11 using a 100.800
kHz crys ta l with a o ne
megohm resistor and a 5·50
pF variable capacitor. The
frequency can be t rimmed
with the var ia ble capaci tor to

~ I N 2f>

• l ,,} '.oo, CT roOI

'"
~IN 2$ fIlSC OUT l

C~ '$TAl. · 100.100 ~~f

,"
I I. *

J

Fig. 11. External timebose. In this mode of operation, it is
necessary to connect the 60 Hz input (pin 23) to Vss (Cal- Tex
AN#107).

t io n note on how the circuit
should be connected to zero
suppress the leading zero.
Since I have no t incorpora ted
this feat ure in my particular
cloc k, I can 't vouch for the
values of the resisto rs to be
used, but , assume tha t they
are the normal values th at are
used in the ot her driver tran
sistor circu its. You might t ry
a 4.7k resistor for the base
and a 22k res istor for the bias
resi stor.
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CALL TOLL FREE 800-521-4414

VAN DIGITAL
CLOCK

ACTUAL SIZE
IN-DASH MODEL

ALSO AVAILABLE

The DC101A d ig ital clock sets the t rend in dig ital automot ive electron ics which wil l be offe red in
the upcoming years. It s small size (1%. x 2%. x 5/8l and coordinated leather texture and chrome
exte rior make it an attract ive addit ion to any car. Solid state elect ronics and a quartz crystal
pro duce a c lock that is t he most mode rn timekeeping device for automobiles. It can be eas ily
mounted in minutes in its compact ABS plastic case. Installation is accomplished by drilling an
e ight h inch hole in the dash, passi ng t he power w ires through it , and connecti ng them to t he
power wit h qu ick-connect wi re clamps. Bright light emitting d iodes (LEDl allow for easy reading
in all condit ions. Since t he clock is all solid state, it is inherently long life. A one year gua rantee is
offered on t he clock.

• Quartz Crystal Accuracy
• Light Emitting Diodes
. A II Solid State Electronics
• Unit is Protected by Fusistor

• Black or Brown Case
• Installs in Minutes
• One Minute/Month Accuracy
• One Year Guarantee

LIST
PRI CE •

INTROOUCTORY $ 49.95
PRICE

* * • * • * * * • • • • * * • • • * • • • • • * * * • • • • • • • • • • • • * • • • • • • * • • • *

•

BLA CK /CHROM E 0
BROWN/CH ROM E 0

IN-DASH 0
ON-DASH 0

Ia
'COMMUNICA T IONS ENGINEER ING : NAME

P.O. BOX 1002 • ADDRESS _

ANN ARBOR MI 48106 •
'* CITy STA TE ZIP _

•
•
•
•
•
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f or more informat ion about the new
TRITON, as well as the full l ine of
accessories that wil l be availabl e
soon. see your dea l er or wr it e .

From the compa ny that revolutionized hf ham radio by giving you the first all-solid-state low and medium
power equipment, comes the entirel y new TRITON IV, a transce iver that is truly ahead of its time. The fore
ru nner Triton II gave you such operati ng and technical features as instant tra nsmi tt er tune, full break-in, excel
len t SSB quality, superb receiver performance, pulsed cry stal cali bra tor, built-in SWR indicator, a highly se lec
tive CWfilter and efficient home, portable and mobi le operation from non-aging 12 vac transistors.

Now - the TRITON IV gives you all of these - and more. A new push-pull final amplif ier wi th the latest
gold metal ized, zener protected transistors, opera ting at 200 input watts on all hf bands 3.5 th rough 29.7 MHz.
Plus a new crystal heterodyne VFO for improved short and long term frequency stability and uniform 1 kH z read
out resolution , even on ten meters.

Unsurpassed selectivity is yours w.th the new eight pole i.1. crystal filt er, and improved spurious rejection
results from the new IC double balanced mixer.

The benefits of ALe now extend to output powers less than full rating with a front panel threshold control.
Wh en driving finea rs that requ ire less than maximum avail able power from the TRITON, or when propaga tion con
ditions permit reliable contacts at reduced power levels, ALC will hold your outpu t to the desired level.

Many small circuit improvements throughout, taken collectively. add more performance and qual ity pluses
- such things as individual temperatu re compensated integrated circuit voltage regulato rs for f inal bias control
and VFO suppl y. And toroid inductances in the ten and fifteen meter low pass fil ters, LEO indicators for offset
tuning and ALC threshold, accessory socket for added flex ibi li ty, and sequen
tia lly keyed mute, AGC and transmitter circuits for even better shaped and
clicklessCW.

And to top it all off, the highly desirable case geometry has been main
tained, but it has a handsome new look. Bold lettenng on an etched aluminum
front panel and textured black sides and top make the TRITON IV look as
sharp as it performs.

Th ere is nothing like a TRITON IV for reliability, features, value and just
pure fun. And - best of all- you do not have to wait until 1980 to own one.

TRITON IV $699.00 TEN-TEe
SEVI ERVILLE, TENNESSEE 37162

EXPORT : 5715 LI NCOLN AVE.
CHICAGO. ILLIN OI S. 60646
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Since 1969, the year in which TEN-TEC introduced
the f irst solid-state HF transceiver, prog ress has been
rapid. It was in th is year that we produced the POWER
MITE which triggered the boom ing QRPp activity. Two
years later, the ARGONAUT followed, demonstrating that
Ham Rad io can be more than just pu sh-button com
munication.

Then, in 1972, a break-through - the 100 wall " 405"
solid state linear amplifier wh ich req ui res but two walls
01 rl drive' power. And in 1973 the 200 watt TRITON

made its debut, with unique and exciting operating
advantages made possible by full solid-state techno logy.

At the moment, there are over 7,500 solid-state TEN
TEC transceivers in service in nearly every Free-world
country. We are acknowledged , we think, to be the
World's Mosl Experienced Desi gner 01 Fully Solid-State
HF Transceivers. And there is no short cut to design
certectron.

It is notably signi ficant that TEN-TEC is the only
manufactu rer that has placed a f ive-year pro-rata wa r
ranty on output transistors - wi th an unlimited guaran
lee the first year against failure from any possible cause
under normal operating conditions.

You can put you r full t rust in the integrity of design,
quali ty , c raftsmanshi p and performance to speci fica tions
of any TEN-TEC product. Year after year after year . . .
See you r local TEN-TEC Dealer, or write for fu ll detai ls.

_.

e.....•

- -. .•
~:

() ()

,-,--.~... ......::.:.::..".()~-..~~
Argonaut
SSB/ CW 5 walls inpu l. Fully sona-stete.
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7iUJMN
SSB/CW 200 watlS input. Fully soua-ste te.

TEN-TEe
SEVIERVILLE, TN. 37862
EXPORT:5715 LINCOLN AVE.
CHICAGO, ILLINOIS, 60646
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- - a new resource for hams

Saving CBer

KMI M. Schulte WA2K BZ /JY 9KS
40J I Bluebird Lane
Rolling Meaoo\n" lL 60008

T he harsh jangling of the
phone grabbed me by

the eardrums, and cruelly
vibrated me awake. Slowly,
groggily, I fumbled at the
bedside phone , resolvi ng to
leave it off the hook the next
Friday night. It seemed that I
had just dro pped off to sleep,
and a quick look at the clock
confirmed that impression ; it
was 9 am, and I had turned
the ri g off only three hours
ago. Trying to wor k Australia
with my minimal antenna
system was as fruitless as
hunting with a water pi stol 
all night and no luck.

The phone had reached
my ear by now, and I
mumbled somethi ng into the
mouthpiece. "Good morning,
Karl!" said an all too awake
and cheerful voice. " I just
passed my Advanced exam
and I wanted you to know."

"Ken, are you kidd ing me?
You just got your General
t h re e weeks ago!" Now
completely awake, I found
this news to be both amazing
and just a li ttl e embarrassing
- this kid had done in six
months what had take n me
three years to do.

" Well , Karl, I had a day
off from school , and I have
been studyi ng for at least two
weeks now, so I decided to
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give it a try ." He decided to
give it a try, I thought; no
denying that the kid had
plenty on the ball.

"Well that's just great, it's
fantast ic, actua lly. I gave you
your Novice not more than
six months ago. Congratu
lations! Not many hams can
beat that; not bad for a
converted CBer."

He signed off and I turned
ove r in bed, not to sleep, but
to thin k on his br ief career in
ham radio, which had been
nothi ng short of astounding. I
felt more than a little satis
faction and pride. He had
done the work, of course, but
I had been lucky enough to
provide the proper guidance
and to help send him on his
way.

It had started one evening,
while lis teni ng on the
Chicke n Band (our local nick
name for CB). Amid the usual
strange chit chat and madeup
calls, somet hi ng had aroused
my interest. There, he was
back again. "Yes, Little
Chicken, and Red Hen, th is is
KBC 1234 (I can't remember
the exact ca ll). I was just
saying that CB is OK for
some th ings, but every thing
I've heard about ham radio
makes me thi nk tha t it's a lot
more fun, and interesting

too." I could n't agree more, I
thought; let's hear more. "All
the things I've heard about it
sou nd real neat, like talking
to other count ries, using
Morse code I still
reme mber that from the
Scouts - and even building or
fixing your ow n gear. You
can use hundreds of Watts
and not worry about the
FCC. It sounds like a great
hobby , but it' s hard to get
star ted. I sure wish I had
someone to help me out. It 's
like the difference between
fl ying a kite and fl ying an
airplane." Not a bad analysis,
and he was right. CB does
have it s worthwhile uses, if
the legitimate stations can get
ou t from under t he
cacaphonv of QRM from all
t hose "Little Chickens" on
the band.

I broke in, using WSEWF's
CB call and rig (which I had
been testing), and asked him
to drop over to my shack that
afternoon, to get that help he
was looking for. Expressing
su rprise and thanks, the
you ng man sai d hi s name was
Ken and that he lived just
around the corner from my
house. That was my first and
last CB contact , for that rig
was sold the next day,
WSEWF having despaired of

t he way the band had
developed since its early days.
Tha t o ne contact made for a
happy result, however: the
addition of a bright, talented
and very enthusiastic new
ham to our fraternity.

Ken was right on time for
our first meeting, and I
quizzed hi m on his back
ground , so I would know
where to start. As it turned
o ut, he had a good start,
having retained all of his Boy
Scout Mo rse code (at a speed
of a bout two words a
minute ), and having studied
bas ic electronics in high
school. All he needed was
exposure to actua l ham radio,
as we ll as guidance in his
studies. He went off clutch ing
copies of " How To Become A
Radio Amateur" and "The
Radio Amateur's License
Manual," not to mention
several copies of 73. An hour
of twenty meter phone
seasoned with the forty meter
Novice band had whetted his
appet ite.

Before I knew it, I was
giving Ken his Novice test.
Natura lly, he was nervous,
and he wrote hunched over
the f orms, in inte nse
concentratio n. After it was
over, I could not hel p but
no t ice that the answe rs
(which I had accidentally
see n) were a ll correct.
AI though I reassured hi m,
Ken was anxiously waiti ng
for the mailman for the next
month or so, calli ng me up
every other day (after three
we eks had gone by),
wondering if such a long
delay was normal.

Then one day, Ken came
running up as I shoveled snow
in my driveway. Giving the
last shovelful a heave, I
straightened up and greeted
him.

" I made it !" he shouted.
" I'm a Novice , I'm a ham !"

" Tha t's great , Ken - but I
knew you 'd make it. What 's
your call?" I wondered how
far down the list they had
gotten.

" I'm WN9QOL!"
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"Well, WN9Q DL , why
don 't you hustle on 'over to
your QRP Heath rig and I' ll
work you." Snow sh oveling
reall y never excited me t hat
much any way, I though t , as I
headed for t he shack.

One thing led to another,
and one day about mid-Ap ril,
the new Novice became a new
Technician, and then (aft er
borrowing some o f my code
tapes and a little technical
advice on theory and its
practi cal applica t ion), guess
wh o was a General ? I was
only a litt le bit surprised at
that, fo r Ken ha d been
worki ng ha rd. We put up
some improved anten nas and
I loaned him my rig so he
co uld try phone for a while,
and go t a lmost dai ly landl ine
reports o n h ow he was doing.
It see med to me that the
thrill of being off the lim ited
Novice bands would kind of
slow do wn t he cli mb up
t hrough the lice nse grad es,
whi le he concentra te d o n
making lo ts of con tacts. Well ,
I was sure wrong on that

score. His radio library had
been ste adily expanding to
th e point t ha t I w as
somet imes borrowing books
from him, and th ey were all
wel l used when I rece ived
the m - he had been st udying.

So now Ken was an
Advanced class ham . As I go t
dressed , 1 co unted t he
months since he h ad received
h is first call - six months, to
the day. Perhaps there were
mo re good potenti al hams
marking t ime on CB; a litt le
enco uragemen t might be all
tha t would be needed to find
t hem and bring them into the
hobby. I resolved to li st en in
on 27 MHz so me more. Just
then, th e te le phone rang
aga in , interrupting my
though ts . It was Ken again,
aski ng to borrow my 21 wpm
73 code practice tape ; he sa id
he 's just started workin g on
his amateur Extra and his
records only go to 18 .
Hmmm , I wonder if he can
hel p me with my code 
maybe I' ll get that Extra class
mvselfle

MORE RANGE .•.
with NO NOISE

~O\\ t.\.\.

tl\OIl\\.l \I"\1S

- CUSTOM
SYSTEMS

- KITS
- ACCESSORI ES

ELI MINATE IGN ITION NOISE
ELECTRO· SHiElD ~

YOU R ENG INE

Order yo urs today ... onl y $6.00 each . .. SEND IN YOUR ORDER RIGHT NOW!
FILL OUT THE COUPON BELOW.

1976 Binders I
I

O Oleck

Interbank#

O Cash

State Zip

yes -I want to keep my 1976 73s in a binder!

Send me _ blndertsl @ $6.00.

TOTAL enclosed $
Olarge my credit card: 0 BankAmericard # _

O Am erican Express#

o Master Charge ;;

Exp iration Date

Signa ture

Send to :

Name

Address

City

•magazine

I

Keep your 1976 73s safe from being lost o r damaged in these hand som ely appointed
binder s with ric h red covers and gold le ttering. Each binder hol ds 12 issues, mak ing an
EXCE LLENT RE FERENCE HAND BO OK. Several binders form a quali ty library you
can be proud of.

Send order to 7 3 Magazine ~ Peter borough NH 03458 or phone TOLL FREE 800-258-5473 or 800-25 1-6771.

I I I
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GET YOUR

NEW
RADIO AMATEUR

Respected worldwide as
the only complete authority

for radio amateur

QSL and QTH information.

• Inlem.lloonlll RadIO AmaleUr Pre/, .es'
• RadIO A....t....r PretlI'" by Countries'
• A.R.R l. 1't\onetK:: AlpNlt>et'
• G_t Circle a.unngs and a..-ru'
• Int......1>OftIl1 -0- and "r Signals'
• World Standard T,.... Charu'
• Int....""t,onal Postal InformabOrl'

• World PreI, . Map'
• F.e,C. Eumi""toon Points'
• Wher. 10 Buy'
• TeIelIrapheB' Abbrev;atoons'
• OX ()perallng Code!
• A.R.R.L . Countroes Lisl'
• AI Your service _ Amateur Rad;o Deal.rs'

• aSl ~anage... Around the World'
• World Wide est. Bureaus'
• census 01 Rad,o Amateurs 01 the World'

• Telegraptl Codes'
• AM SAT - Oscar Users Olfectory'
• Slow scan Telll\lision Olfectory!
• Reciprocal licenses'
• Hawaii lnc ltided '
• Many Ot her Features'

----------------------------------

Illinois residents only odd 5% soles ta ...
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U ·S . CALLBOOK $14 ,95 $1.25 S 16,20

FOREIGN CAllBOOK $13.95 $1 .25 S 15.20
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CALLBOOKS
~~

RAD IO AMATEUR 116 kca cc INC
~. Deot. B 92S StIt",ood Ori"
~ Lab Blun. Ill . 60044

See your favorite electronics
dealer or write direct for free
catalog to the publisher.

$14.95
P L U S SH IPP I NG

Spec ialize in OX? T hen you're
looking for the Foreign Callbaok
with over 250,000 call s, names and
add resses of radio amateurs out
side the USA plus many valuable,
additional features of inte rest to
the DX'r.

~LU••HIPPING

$13.95

The U.S. Callbaok has over

300.000 W & K listings. It lists
calls. license c lasses. names
and addresses plus the many
valuable back-up charts and

references you come to expect

from the Callbaok.
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The SP·520 IS an external speaker designed for use
with the Kenwood T5-520. The SP-520 can be used
In place of the nancervers built-in speaker for better
readability The speaker's cabinet matches the T$·520
front panel to provide a clean looking integrated stenon .

The TV-502 transverter puts you on 2-meters the easy
way . Simply plug It in and you 're on the air. Operates
rn the 144 ,0-145 ,7 MHz frequency range with a 145 0
1460 MHz option . The TV-502 is completely compat
ible with the T5-520 and the T5-820 .

The VFO-520 is a solid state remote VFO designed to
match the T5-520 perfectly. It allows VFO controlled
cross channel operation when connected to the trans
center , A burlt-m RIT CIrCUIt, with an LED indicator,
permits receiver increm ental tuning.

the TS-520
Why wa lt any longer for a rig that offers top performance. depend
abi lity and versarihtv the T$-520 has proven itself In the shacks
of thousands of d iscrim inating amateurs . In field day sites . In DX
and contest stat ions. and tn countl ess mobile Installations
Superb c raftsmanshi p IS evident throughout In Its engineering
concepts as well as Its construc t ion and styling craftsrnansbip
t ha t IS a Kenwood hallmark
Maybe the Kenwood T5-520 IS the one you have been waiting for



The Kenwood HS·4 headphone ••t add'
versatility to any Kenwood station . For
extended periods of wear. the HS·4 is
comlortably padded and is completely
adjustable. The frequency response 01 the
HS-4 is tailored specifically for amateur
communication use , (300 to 3000 Hz,
S ohms) .

TRIO-KENWOOD COMMUN ICATIONS INC.
116 EAST ALONDRAIGARDENA, CA 90248

KENWOOC'S

Dependable operation. superior
specifications and excellent features
make the R-JOD an unexcelled value
for the shortwave listener. It offers
full band coverage with 8 frequency
range of 170 KHz to 30.0 MHz
Receives AM, 5SB and CW Feature
la rge, ellsy to read drum dia ls with
fast smooth dial action Band spread
is calibrated for the 10 foreign broad
cast bands, easily tuned with the us
of a built in 500 KHz cal ibrator
Automatic noise l imiter 3-way
power supply system (AC /Baueries!
Externa l DC) ... take it anyplace
Automatically switches to battery
power in the event of AC power tailur

The MC-50 dynamic microphone has
been designed ellpressly lor amateur
radio operation as a splendid addition to
any Kenwood shack . Complete with PTT
and LOCK switches. and a microphone
plug lor instant hook-up to any Kenwood
rig . Easily convened to high or low
impedance. (600 or 50k ohm) .



Kenwood '. TS-700A offers the ult imate prom ise
o f 2 -mete's , . . more channels, mo,e versatil ity ,
tunable VFO , SSB-CW . . . and Kenwood quality .

Operates all modes : SSB (upper & lower), FM. AM and
CW . Completely solid state circuitry provides stable .
long lasting . trouble-free operation . AC and DC
capability (operate from your car, boat . or as a base
station through its built-in power supply) • 4 MHz
band coverage (144 to 148 M Hz) • Auromaucenv
SWItches transnut frequency 600 KHz for repeater
operation . Simply dial in your receive frequency
and the radio does the rest ... simplex repeater
reverse . Or accomplish the same by plugging a
single crystal into one of the 11 crystal positions for
your tavonte channete Transmit / Rece ive capability
on 4 4 channels with 11 crystals ,

Kenwood s superb 2-meter FM mobile transceiver . Designed
to withstand the most severe punishment while prOVIding con
sIstently excellent performance . Packed with features hke the
PRIORITY function , . Put your favorite crystals In channel 7.
and the 7200A switches there with the push of a button
no matter what channel you are on . 146·1 48 M Hz coverage,
22 channels. 6 supplied . Completely solid state .
The perfect companion to the TA·720QA IS the P$-5 AC /DC power
supply Together they crov.de an etficrent and handsome base etanoe
Complete With a dogltal clock and automatic time control feature built on

Discoller
the luxury
0/4 MHz

DECEMBER
VA\\..ABLE \N

NEW .. ·J'.

KENWOOD'S EXCITI NG NEW 2-METER MOBilE TRANSCEIVER·
All solid state . Synthesized phase lock loop (PLl) • Power output: 25
or 10 watts (high or low se lectable) • 6 digit LED frequency dislav e
Full coverage 144·148 MHz. BOO channels in 5 KHz steps » 600 KHz
repeater offset . Continuous tone-coded squelch (e leS) for transmit
and receive or transmit only with tone elements optional . Tone burst
(tone elements optional) • Kenwood dependability and value built in .

Kenwood 's high performance portable z-meter FM transceiver .. com
pletely transistorized. rugged lin compact 12 channel cecec.tv e Tele
scopmq removable antenna . E ernal12 voe or internal ni-cad bananas
. 14 6-14 8 MHz frequency cvereae e 6 channels supplied e Banery
saving ' light off" pcsition e I-lo power switch (2 wattSo400mW) ,



EDITORIA L

by W"y". Green W2NSDI1

,.,.,', tM App~ computer 1Y1~m up and running, game of L.i ff , Note the
riny ClIUtIttti flO board at tM ",nO Thil il II complere computer lind lIideo
~lItor. IIIf on ~ board. Any wonder t/letf1 -. , Jot of inrtir"1$l in this
,yrrtlm ilt PC·761

ThtI Joft 2 K PROM board is shipped in a plllsric foam pllCkage imide a CIIrton,

comp/etti with detai led instructions. The PROMI are shipped mounted on
conducting foam, to be p lugged in afttlr r_ip t. Jolt Illlis tMir boards in kit
form or _rdJled. Their 1K assemb~ is suppfied on four PROMs . • • not II
bad deIIl for under $'00 including PROMs.

cassette . . . from there o n it is easy
e xce p t for the sales or

d istribution, This IT'lf:¥lS let ters to
c lubs, handling orders. kel!ping
records.. And the sales of cassettes
means writi"ll ads, havi"ll them 1Iet in
type and published Ie page ad in 73 is
not cheap ... over $1000 these daysl,
so an ything advertised hal to sell an d
sell well.

Last year at Dayton I tried to set it
up so that we coul d tape the more
interest ing talks, only to heve an
RTTYer put in a very loud protnt at
" commercialism" ... he would Ulpe
for free. ~ far IS I k.now he taped one
lousy talk and very few people ever
got a ropy of it - while thousands of
ham clubs wer e prevented by him
from having very interesting malerial
for meetings . .. and the Dayton
Hamvent ion missed out on a way to
get fantastic publicity both via the
audiences of thousands of clubs and
via ads for the tapes in 13.

A lot of people go to corNentions
in order to Ilear t he talks. and a lot
more would if they were exposed to
more. And oroe of the most frustrating
things at a convent ion is to have two
sesSiol1S goi"ll on at t he samt time,
roeither of which can you bear to missl
I noticed that the Boston convention
had thei r talks taped by a commercial
outfit and the tapes were be illQ made
avail able for co nside rably more than
13 would charge. I do think the idea is
a good o ne. but the cost should be
kept down to ham leve ls and not just
be a way for scme commercial out fit
to make a big killing.

Outside of the taping brouhaha, the
incre di bly miserable hotel, t he

days before the convention I got a
reque10t from the group running it to
taplt the technical sessions. There were
going to be as many as five going
simultaneo~ly a nd they couldn't
handle it. Hmm ... I'd have to get
some more cassette recorders and have
tit IlItist five people there to make
tapes ... plus a couple more to se ll
subscriptions at the booth. It wo uld
be e xpensive, but it would be good
PRo A man in the booth would
probably be able to sell an average of
S600 per bour in subscript io ns, and
Big Bill Edwards, our ad./ertising
maOilglll', sells about $2O,lXXl per hour
in Idvert iJing dur ing . show like that ,

The idea was for us to tape the
talks.nd then make copies to be given
to computer clubs for use during
meetings .. . and to sell additional
copies of the tapes at $4, which
wouldn't rea lly pay for the effo rt, but
would help take some of the sting out.

All went" well for the first three
hours ... t hen came the word ... no
mar. taping. I gather that one of t he
computer hobby magazines made a
big complaint about it and all of the
money that 73 and Ki lobyte wou ld
make out of the dea l. I was angry , , .
end deli!tlted. A lot of people and
clubs would miss f irst rate talks as a
result of tile politics, and that was
irritating. I was glad because it saved
us an awful lot of work and expense
, " probably for little return of any
kind.

It was a pity, since 73 is so well set
up 10 handle t his type of thing. The
tough part is having enough people to
mall, the tapes ..• and then editing
them down a bit to fit. one holM"

ment of the coming of Kilobyte
Magazine. and I was mO$1 gr"ilied by
the enthusiasm. A 'iffY simple
elql lilniltion of the need tor Kilobyte
was that I wanted ill computer hobby
m.zine Il\It I could understand. An
awful lot of people agreed with me
and signed up fo r subscriptions to
Ki lobyttl ... about three t imes what
we' ve ever done with 73 at any ham
conven tionl Mo re surprising was that
75% of them signed up for three year
subscriptions , .. and the first issue
won't be out until December .

MITS was there with their latest
equipment tet up and running. A few
of the firml didn 't show up ... lrosa;
let their dealers do t he showing , ..
Sphere had one dealer there with a
uni t. Quite a few new manufacturers
o f small computer systems showed up
and won converts to their hardware. It
was an exc iti ng convent ion.

I got into my usual troubles , A few

ATLANTIC CITY l

The Trenton computerfeR lin
$pring was such a remarkable sucoe.
t hilt ano ther computer convention in
the same genef.1 . ea was organized
. •. this t ime by. group o f tm e. him,
••• and in Atlantic City for t he end of
August. They named it PerlOl'lll
Computing '76.

PC-76 wes a success by any
measure. There were over 75
exhibitors and ow. 3000 attendees (at
$5 to $7.50 per head) . Judging from a
show of hands at my talk. (the room
WitS jammed full and several hundred
__e turned .wav at the door). .00
from the number of people who came
to the 73 ~i"'IKilobyttl booth,
a bout one thi rd of t hose p1'e$l!nt were
hams. Since the computer hobby is
duck soup for hams to gel into, I
suppose I shouldn't be a ll that
surprised.

Tll is was t he f irst pu blic enncune&-
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Jobs, twenty yurs old. de$igned and
bui lt the system with programming
help lrom friend Stlllle Wosni,k. He
has some remarkably good ideas in the
system and I was very impreSS&C!. I
strongly suggested that they pack the
system off to At llntic City for the
PC·76 show coming up. They did, and
Steve came back with a bunch of
ordt!l's and dealers 'about 40 onlers, I
bel ieva) ... not bad! He's going to
have hil hands lull as his company
grows rapidly. Steve has promi-ro an
article on his design for Kilobytr.

Todd Anderson of Byte Shop ,,2
has pro mised an art icle on the Z·BO
compute r system t he Byte Shops will
be manufacturing soon. Todd is giving
c lassel on the lundamentals 01
computers, and hal promised articles
lor Kilobyte on the same subject.

One of tte really « cit ing visits .....as
with Bill Godbout in Oakland. He Mils
an inct'edible amount of ICs and ass0

ciated pans. His w..ehouses are piled
up to here with stuff , , . Ind any ham

Continued on page t73

VISITING
During August I made a quick trip

around t he count ry to see how the
hobby compute r industry was doing
. " and to update myself on the
limi lar t rip 1made the yea r before.

My lirst visit Will to Ray Holt and
the Jolt computer, This IS an
irnerest ing development, and far tOO
tin le has been written about it. Ray
hal Igl"eed to expllin some of the
imere$fi ng ideas he has built into t he
system in an article fo r Kifobytf . t
suspect that Ray would be a who le lot
busier if more people understood
what he has done with t he Jo lt .

Nellt was a vilit to Imsai . They 'd
just moved to a new and larger plant,
but refused to let me see anything or
like any pictures of the operalion.
That'. the first time I 've ever run tino
anything like that and I didn't know
what to make of it.

Apple Com puter was a surpr ise . , ,
a COfner of a garage in a homa. Steve

soon 8$ possible. Perhaps the two
fields will (Tow even closer together,

This is Steve Jobs, the president o f App ie and the chap who designed the
system. Ho w mMy tw«lty yfl8r old computtJr designers do you know with
thair own manuflCturing f irmsi'

I'-

, book called Hobby ComputtNf Are
Here. This is being IOld ttvough radio
stores for $4.95 by 73 MagaziM.

The computer hobby maguines
have gotten into the hands of people
who are more interested in eso teric
art ic les for profllSSionals than in help
ing novices come up to speed in this
d ifficu lt field . Kilobyte M~ezine

promises t o help solve this imp, " by
publishing a high percentlllll of
articles written lor t he beginner . , .
and further, there will be a glossary 01
the technica l terml and buzzwords in
each issue.

73 has so far ..... ithstood the tempt.
tion to t ry and promot e the I/O
section 01 the magazine to comput er
hobby ists. Whi le th is would make for
better results for 1/0 eoventseo, it
might be somewhet detrimental to
ham acillertiser1, erce only about 25%
01 the computer hobbyists are into
hamming so f.., Thil may <:hInge. The
current issue of Computer NotM, the
officia l publication 01 MITS, hes a
lengthy editoria l on the benefits of
amateur radio lo r comput eristl '"
and president Ed Roberts is hard at
work aiming at a Genelll ticket as

Jimmy Chiang checks our Sphere boards after final assembly lind debugs them.

saJne·like atmosphere much of the
time in tte conYel'ltion hall ••• it was
• resounding 'lice ns. Atlant ic City is
d iff icult to get to ... too far from lHly
large .irport for rmny exh ibitors ,.
grill portion came in from
Califor nia) . The boardwalk and
amusements were tacky. but if you
ha~1 8 chance to get into a penny
arcade (they are 25G! nowl don't mi$$
the computer games they have for
you. You 'll lind you~lf jumping
around and screaming with o,light at
the tank game Of the dogfight f lying
games. These If' exceocve, but worth
it. We found one arcade wiler, eight
people could pl.y at once, Meh
d riving his own lank and shooting at
the ot her seven. The games efe qui te
sophisticated, so be sure to give 'em a
uv the next time you Sei! one.

These arcade games are just I hint
of tome of the good jes com ing for
home computer 1M. The new s iK
game tellNis.ion lOY' are I'lOW on tbe
"...rket and are fun funder sea some
places ... Unill:mic). but they are
simple compared to some of t he
microp rocessor games that arll
comi ng. The arcade games use an Fa
Fairchild microprocessor and are run
by toft .....are . It V\/On 't be long before
thow progriJms are availab le for
computer hobbyists.

110 A WINNER

A 1" 1IlI percentllllll of the hams at
the Atl. nlic City computer co~n
tion and sauna said that the I/O
articl' s in 73 had been-their Intrccuc
tion to hobby computing. The fact is
t hl t "icle from jr'lterest ing the people
already in the computer industry in
going into their work as a hobby.
thef. hili beell litt l. effort 10 far to
anr-et outsiders to hobby computing.

0,... big problem il thllt, other than
t he material in 73, there has been
p"ctiClllly nothing published 'Nhich iii
understandable to the beginner . The
SIIr ies of art icles which ran in 73
introducing newcomers to the world
of computing have bien gathered into
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tna construction of. video game using
the 6 game AY5-8500 chip manu
factu red by Gene ral Instru ments. It
seems there aren't too many p laces
where one can get hol d of this chip.
He IStevel has been deluged with
requests on where to get it , and tna
phone at 73 ha$n't stopped, either.
We've been told that the chip is
availabl e for $39.95 from Advanced
Micro·Computer Products. P.O, BOll
17329, Irvine CA 927 13. The latest
Heathkit video game Ireleesed in
Octoberl utes the same chip and sells
for $49.95.

NEW PRODUCT
REVIEW

Oliver OP·8 OA
Tape Read.

The OP·80A "high speed'" paper
tape reader is probably one of tna
least ellpefl$ive lnl easiest devices
you're going to run across for gett ing
programs into your computer, Unli ka
most other paper tape readers. you
wo n't have to worry about mechanical
repairs and .Iignments , " since the
movement of the tape is .ccomplished
by pulling it tlYough the rtlllder, Then,
on the other I'Iand, you 're not going 10

Continu«Jon~ 121

Looking at the brighter lide of
things ... let me tell you about
Peterborough I It's a truly beautiful
and qu,int little New Engl' nd town
with scme of the frie ndliest people
you'll find anywhere . And . if you' re
ever pasting through around eat in '
time, be sure and stop at the Folkway
Restaur-enr for some fine dishes (and
some unusual company .. , such IS

Carl Helmers. the editor of BYTE ).

The group at 73 is • si~t to
beho ld, etsc. Some wo nderful and
dedicated people put together this
magaZ ine yo u a ll enjoy so much. The
ho use in which .11 t his takes place is a
200 year old mansion which has more
rooms than any o ne man could count
in • lifetime. It's a be.ut iful place
with a lot of .1JT1oOII)here, .nd if you
ever read one of W.yne's "Ids" for
help up in Peterborough, you could
do worse than to answer it,

the fact the to ll road charges we paid
d ur ing that tr ip were almost double
t he cost of the gaso line!

STEVE CIARC IA'S
VIDEO GAME ARTICLE

The October 73 had an article by
Steve Ci.rcia entnled, " Hey, Look
What My Daddy Built l" It described

PETE RBOROUGH,
NEW HAMPSHIRE

After thl Atlant ic City convention ,
I drove up to New Hampshi re with
73'1 computer 8flgiMer, J im Muehlen.
This _ my first trip to the northeast
.nd I'm still in , state of lhock over

These .rticles .re going to be just
W'hat you 've been looking for. We're
not going in ~ stfli~t tutori.l
material. , , instead, you 'll be reading
articles which have good p ractical
ell.mples we can a ll ", late to, and
good, useful, prectlcal app lic.tions.

Kilobyte will also be covering aPl3l~

atiens in both the home and Im,tI
businesses l. nd you can be sure 1Mt '
lot of t hese " hobby" efforts are going
to be shifting over in the di rection of
developing small businen Iysteml ).
You ca n be just as sure o f kee ping
up-to-date on developments in this
,rea through Kilobyte.

We're look ing for programs for the
Kj/ob~ Softw,e Librery. Thil is
going to be tt. place lor getting
.pplicationl programs, games, educe
tional programs, d iagno stics and o ther
software for making your homa
system something more than just . n
or light blinker. It's going to be •
fantastic deel for you, the program·
mer, because you will haYe a mellns of
m.keting your programs and being
paid a roy. lty on each copy sold.
[These programs .re going to be distrl
but ed throughout the country at
computer stores, as well as being
advertised and sold through 73 and
Kilobyte.} It 'l going to be great for
eloWfYOM be<:lIuse we' ll finally have
som~e to go for the software
we've a ll been er....ingl

pages of Kilobyte will be 81~icles

de.li ng with both hardware and soft·
ware for the beginner. Now, stop and
t hink about that for a moment: There
.re hardware types and software types
in thil computer " business" and it's
very seldom that • perton is _".
verled in both areas. If you 're one of
the hardware group who enjoys
designing and building state of the en
circui ts, it's very likely you have a lot
to learn a bo ut the programmi ng end
of things. And, if eou're a top-notch
programmer, you probably have a lot
of questions about tna hardware end,
(Heck, you might even have those
questions if you 're a mediocre pre
Ilrammerll Then , of course, there's the
poor guy jUlt get ting started in this
whole mess who doesn' t have much to
carry h im thro ugh except d eter
mination .nd • keen desi~ to learn.

About the on ly thing I found
lacking were booths set up for indio
viduals to d isplay their systems. Since
ham "die) is one, jf not tM, e-ea
which his found some tru ly inter
est ing "PPlications tor mieroproeMSOl'
SY'tem. , it 'M)uld seem u.er. could
have been some fascinating llKhibits
set up by local hIIms. Needless to Sily,
an edjultment to the $100 fee for a
booth would be necessary before
many folks would evt!fl consider
bring ing t hei, systems to Atl.n t;C City
for just show.

KILOBYTE
Personal Comput ing '76 provided

the "lau nching platform" fo r our new
maglIzine, Kilobyte. (As you probab ly
know, the publi~ of KiJobyr. is
. 110 the ffiIIl who st¥ted Byte
magazine , , . tnd it turns out he has it

nee t _ of humor when it comes to
such th ings as magazine namelll The
Kilobyr. booth Wll$ o ne of the most
popular .t the co nvention and I'm not
sure if it was beca use we had some of
t he most i nter~ing merdlandiSll o n
d ispl. y ~ becauSll _ had lOme of t he
most interesting (ud cute) young
!&dies behi nd the counter I Besidesthe
Kilob yr. sub$criptiorll (which _~
being bought lett .nd right). we had
recent back il luel of 73, co mpu ter
.nd h.m books, code tapes.•nd much
more, We also had. Kilobyr. d rawing
for • Windiammer a"uise for two
through the Caribbean. Byron Young
of P.,. del \& T X WII the lucky winner
of t Mt little jaunt ,

PERSONAL
COMPUTING

'76

We just returned from At lant ic City
NJ alter II t remendous weekend at one
of II'M best conventions the hobby
comm.....ity ~ hlld ye t. The conven
t ion was SIXInsorecl tr,. the Souttem
Cou nt ies Amateu r Radio Association
of New Jertey. Inc. The whole t hing
was pract ica lly • three-man sho w,
with the bulk of the work and
coordination being done by John
Di lks K2TQN D..... Jones WA2AM L,
and J im Main WB2UON With over
J ,(X)() in ilttendlnce. you c.n bet
these three ~tlemen (.nd their
associ'l" ) had t heir nands fulll

One of the questions we heard mo st
concarning Kilobyte was, " Wh.t is it
going to provide that the other
magazines don't?" It's for sur. we'd
be spinning our wheel l if _ didn't
haY. pI_ for Kilobyt, to be unique
and special. One of the thifllP we will
def init , ly be providing through the

74



IMSAI 8080 Kit, $540.00
IMSAI 8080 Assembled. $829.00
IMSAI 4K Low Power Memory Board, $125.00

OTHER
PRODUCTS OF
EXCEPTIONAL
MERIT
T h .. I/O board lind printe,. were df'tJeloped
for our in ·hou,", l"ommerciDl productl . The y
OIW extnmet)' I.t'<"/J ·built. o f hillh qualit)" lind
an e.x~lwnt (or tM dueriminatil1ll hohbyut.

MMI Model~ PENER
6 PORTS o f po' all e l wh ic h can be any combination of in a n d OUI

!softwar e con t ro ll
5 POR TS in e nd l o u t , 2 in and 4 o ut ,e tc .
2 PORTS serial interface, or 20 mil current loop end one AS 232 or
bot h PORTS either lY~.

Board wlecl 1 10 to 9600 beud.
Kit priee . . •. ... . . • . ... . •. •.. . . . . . . .. . . . . • . . $219.95/8ech
OE CWRIT ER LA 36 I I 3 0 CPS pr inter br""d new in box from
fa ctory, a ir shi p ped t o y our d o o r $ 1176.0 0

MMI Modal 40P
5" 1 dot mau l" imp8ct tY pe

40 c o lu m n . lp h lln u ......,;c printer w fPS . case end in terfllce to
IMSA I/MITS
Doubl. size print under .oftwa•• ccnreot - 1 .2 5 Ii" •• per second.
A.sembled pric•... _ $ 59 9 ,OO/ea ch
Introductory price $ 51 9 .00/118 Ch

TERMS: Cash. checJc. or money orde,. We ClIMot accept any cha,~ cards; howeve, you, ban k will advance you r~ cash
you, payments are the same. Make out your clwck and mdil to :

m~CAOPADCESSOA mAAt'1ET~n(J~ ~nc.
1724 SANTA FE AVENUE, LONG BEACH. CA 90813

Inquire as to quantity club discounts - IMSAI products only,



* COMPLETE WITH 2K OF MEMORY

* SERIAL INTERFACE

* STANOARO ROM MONITOR (Motorol. MC 6830L7)

* 4K ANO 8K BASIC AVAILABLE

Always the best value in hardware and now an outstanding
select ion of software too. What more could you want in a
computer sy st em ? For less than four hundred dollars you
get everyth ing you need-ready to connect to a term inal
and go to work. No surprises no funny business, just good
reliable hardware in a very practical system that ma y be ex
panded to meet almost any later need .

Memory and interfaces are not extra cost items in our
system. A standard Motorola MIK BUG$ ROM monitor

makes the system completely compatible with Motorola

!l Motorola

software and el iminates any need for console switches and
light. Data may be entered from the term ina l in conven ient
hex idecimal form. The power supply is adequate to operate

a fully expanded system with up to 24K of memory and up
t o eight (8) interfaces-simultaneousl y.

See the 6800 and our peripheral equipment at your nearest
dealer, or write for a complete description.

MP-68 COMPUTER KIT- wit h serial int erf ace,

2k of memory and ROM monitor $395.00 ppd

Southwest Technical Products Corporation, 219 W. Rhapsody, San Antonio, Texas 78216



See SiilTII computer equipment
CALIFORN IA ILLINOIS

The Electric Bra in Compute r Store Amer ican Microprocesso rs
700 V il lage Parkway, Suite L Equipment & Supp ly Corp.
Dub l in , Ca. 94566 241 Ind ian Creek Rd.
(415) 828·7480 Pra ir ie V iew, 11, 60069

(312) 634-0076
Co mpu te rwa re
830 First St.
Enc in itas , Ca . 92024
(71 4) 436 -3512

Cvberdux
Microco mputer Applicat ions
1210 Santa Fe Dr.
Encinitas, Ca. 92024
(714) 279·4189

A ·V ID Electronics Co.
1655 Ea st 28th S1.
Long Beach , Ca. 90806
(213) 426·5526

The Byte Shop Comput er Store # 1
1063 EI Cam ino Real
Mountain V iew, Ca. 94040
(4 15) 969·5464

The Computer Center
8205 Ron son Rd.
San Diego, Ca. 92111
(714) 292·5302

Computer Sto re of Sa n Francisco
1093 Missi on St .
San Francisco , Ca. 94103
(4 15) 431 -0640

Th e By te Shop Compute r Store # 2
3400 EI Camino Real .
Santa Clara, Ca . 95051
(408) 249 ·4221

The Computer Sto re
820 Broadway
Santa Mon ica, Ca . 90401
(213) 451 ·0713

FLORIDA
Elect roni cs fo r Yacht ing, Inc.
2001 S.W . 20th St.
Ft. Lauderdale, FI. 333 15
(305) 525-3 479

Com puter Assoc., Inc.
6900 N, Kendal l o . ; Suite A l03
Miami, FI. 331 56

Marsh Data Systems
5405-B Southern Comfort Blvd.
Tampa, FI. 33614
(813) 886 -9890

Microcomputer Systems , Inc,
144 S. Da le Mabry Ave .
Tampa, FI. 33609
(81 3) 879·4301

GEORG IA
A t lanta Compute r Mart
5091 ·8 Buford H ighway
A t lanta , Ga. 30340
(404) 455 -0647

at

INDI A NA
The Data Doma in
11 1 S. Co llege Ave.
Bloomington, In . 4740 1
(812) 334·3607

KANSAS
Midwest Sc ient if ic Instruments , Inc .
220 W. Cedar
Olathe, Ks. 66061
{9 13) 764 -3273

KENTUCKY
Cvbert ro nics
3 12 Prod uct ion Ct .
Louisv ill e, Ky. 40299
(502) 499-1551

LOUI SIANA
Baxter 's T.V .
7964 Jefferson Hwv .
Baton Rouge, La , 70809
(504) 9245303

MARYLAND
The Comput er Workshop, Inc.
5709 Fredrick A ve.
Roc kv i lle, Md. 20852
(302) 468-0455

MASSACHUSETTS
Computer wareno vse Sto re
584 Commonwealth A ve,
Boston, Ma, 022 15
(6 17) 261 -2 701

Control Concepts
r .o. Box 272
Needha m Height s, Ma. 02 194

NEVADA
Johnson Lv ., Inc.
2607 E. Char leston
La s Vegas, Nv . 89104
(702) 382-5553

NEW HAMPSH IR E
A ircom, Inc.
Route 16·B
Union , N.H . 03887
(603) 473·2323

NEW JERSEY
Will iam Elect ronics Supply
1-863 Woodb ridge Ave.
Edison , N.J, 08817
(20 1) 985·3700

Midwest Ent erprises, Inc.
815 Standi sh Ave.
West fi eld , N.J. 07090
(20 1) 233-7090

your local dealer
NEW YORK

Svnchro-Sound Ente rprises
193·25 Jamica
Ho ll is, N .Y . 11423

Aud io Des ign Electronics
487 Broadway, Room 51 2
New York, N. Y , 1001 3
(212) 226·2038

Compu ter Mart of New Yo rk , Inc .
314 Fifth Ave.
New York , N. Y. 10001
(212) 279·1048

Waco T radi ng Cc., Inc .
239 Park Avenue South
New York, N. Y. 10003
(212) 674 -0470

OHIO
ELS Systems
2209 N. Tay lo r Ad .
Cleveland Heights, Oh. 44 112
(216) 249·7820

PENNSYL VAN IA
Marti n J. O'Boy le & Assoc.
P.O. Box 9094
Pittsburgh, Pa . 15224
(4 12) 361-1602

UTAH
The Computer Room
1455 South 11 00 East
Sal t Lake City, Ut. 84 105
(802) 466·7911

TEXA S
Print ing & Off ice Supply Co.
of Texas, Inc .
130 One She l l Plaza
Houston, Tx. 77002
(71 312288966

The Micro Sto re
634 S. Cent ra l Expressway
Richardson, Tx. 75080
(214) 231 ·4088

WASHINGTON
Retai l Computer Store
410 N.E. 72nd St.
Seatt le, Wa. 98 115
(206) 524 ·410 1

WISCONSI N
The Milwaukee Compute r Store
6916 W. No rth Ave.
Milwaukee, Wi . 53213
(414) 259 -91 40

FOREI GN
Compute r Resources
Cha ussee de Charieroi, 80
1060 Brusse ls, Belgium

SDS Techn ical Devices, Ltd .
1138 Main St.
Winnipeg, Man. R2W 3F3 Canada
(204) 589 -4803

The Entryphone Co., Ltd.
172 If ield Rd.
London SW 10 9AG, England
01 -373-8571



Louis 1. Hutton K7YZZ
12235 S.E. 62nd St.
Bellevue WA 98006

In some practical applica
tions.

- - CWIRTTY the easy way

A Ham's Computer

F or several years I have
experi me nte d wi t h,

buil t, and operated different
items of SSTV equ ipment.
Fro m that experience I t ried
my hand at building an all
so li d state RTIV TVT which
was recent ly described in 73
Magazine. l In monitoring
ham RTTV transmissions on
the West Coast , it was noted
that th e subject of microcom
pute rs and their applicat ion

to ham radio was being
discussed in increasi ng fre
quency. My curiosi ty was
a roused about th is new
develo pment in ham radio.

I was fortu nate in bei ng
able to visit Dr. Robert
Suding W\1lLM D several ti mes
during business tri ps, and
observed the development of
the microcomputer that is
now marketed by The Digital
Group of Denver, Colorado.?

For my "hands-on" experi
ments in microco mputers, I
purc hase d their type
8080-480 kit. 1 feel t hat I
was probably like ot her hams
and did not have the slightest
not ion of how this thing
worked , bu t figured to just
jump in and have a go at it. I
must say it has bee n a ve ry
interest ing pro ject . I am
slo wly learning to live with
the new system and to use it

System Descr iption

The 80804BD system as
shown in the block diagram
consists of several PC boards
and the components that
must be mou nted on the
boa rds. Th is includes the
standard mother board, a
CPU boa rd with 2K of
memory, an 8K memory
board using 2102 ICs, a video
display and cassette interface
board, and a 4-port paralle l
I/O board.:' The moth er
boa rd will accommodat e two
more 8K memory boards and
three more 4-port I/O boards.
Low pro fi le sockets are used
for mount ing all ICs. An un
mo unted surp lus keyboard
with ASCII encoded output
was also purchased fro m The
Digital Grou p.

A 12 inch transistorized
black and white TV set was
used for the video display.
The d isplay consists of 16
lines of 32 characters per line.
For the cassette " Read" and
" Write" modes, I use a Super
scope Model C-104 as recom
mended in the technical
literature that acco mpanies
the kit. Power supplies in
both kit and assemble d for m
are availa ble from The Digi tal
Group, but I chose to build
my own. The cabinet for the
mother boa rd, PC boards and
power supp ly was salvaged
from an o ld o bsole te tube
t ransmitter . I also fabr icated
a cabi net for the keyboard
assembly. The TV set was
modified to accept vi deo
input from the computer.

Included in the parts from
The Digital Group is a pre
recorded tape cassette that is
used to initialize the system
a nd to test out the memory
card. It also has a game pro
gram, a program to make the
unit act as a digital counter, a
b icentennial de mo nstration
program, and a ham CW and
RTT Y program. The bicen
tenn ial program o n the tape
prints an American flag on
the TV screen to the accom
pa n iment of The Star
Spangled Banner. As Or.



Suding says, "So what else
wou ld you ex pect in 1976 ?"

before the set began to
disp lay the signa l on the
screen at an acce ptable
brightness and contrast level.
The builder should not use a
TV set that does rot have a
power transformer providing
power line isolation. Be sure
that the set does not have a
" hot" chassis with series
string heater tu bes. That type
will really fry the ICs in a
co mputer.

I fo und that when playing
the cassette into th e co m
puter I could not monitor th e
audio signal, so I mod ified
the recorder by adding a 100
Oh m resistor across th e
output jack switch co ntacts
so that the speaker was in the
circui t even when an audio
li ne plug was connected to
the reco rder ou tput. It is con
venient to monitor t he mark
frequency tone as the pro
gram playback begins and
ends.

Initial Test
When power is applied to

t he system the re should
appear o n th e top of the TV
sc ree n "t R e a d 8 0 8 0
INITIALIZE Cassette." If
this message ap pears, a ll is
well. The fir st program o n the
aud io cassette furnis hed with
the kit is loaded in the re
corder. At the start of the
mark frequency tone the
.. Reset" button o n th e co m-

- --
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added to protect all those
ex pensive ICs o n the memory
and CPU card . Discussions
with Dr. Sudi ng indicated
that an ything less than
50,000 uF in the 5 volt
power supply filter might
lead to unwanted noise prob
lems. I located just what was
needed in a local surplus store
and ended up wi th a 55,000
uF unit.

Th e c a bi ne t for the
com puter is 18Y2 inches wide
by 9 inches high by 12 inches
deep. I cut two large square
holes in th e top and riveted in
a perforated grille fo r better
circu lation of cooling air . A 4
inch fan is mounted on the
co mpartment divider bu lk
head between the power
suppl y compartment and the
PC board com partment. The
air is directed over those
warm memory chips. I have
had no problems with over
heated ICs. The MPC-l000 5
volt 10 Amp regu lator is
mounted on a very large heat
sink o n the back bulkhead,
out in th e open air. This way
it does not d ump its heat into
the uni t.

The 12 inch TV set was
modified as per a TV type
writer art icle in BYTE Maga
nne." The level of the
video signal from the co m
puter was more than the TV
set could handle, and re
quired addit ional li ne loading

K7YZZ.
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ho les in th e mother board .
The next bug was that a
portion of the dot structure
was missing in the characters
bei ng displayed. This was
found to be caused by a
defective Motorola (MCM
657 1L) character generator
chip which was pro mptly
replaced (once again) by The
Digital Gro up. The last b ug
was that th e encoder chip (TI
TMS-5OO0 ) in th e keyboa rd
had to be replaced (as o ne
row of keys was dead ). With
those bugs o ut of the way the
syste m wor ked as designed .

The po wer sup ply shown
in the diagram was home
made , and provides all the
voltages requ ired at the
specifi ed current loads. I had
to salvage an old 6.3 volt 20
Amp transformer and rewind
it with a new secondary for
the high current 5 volt load .
A second wind ing was also
added for the +12 volt line.
T he crowbar circuit was
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Assembly of the System

It is stressed in th e data
fu rnished with the kit that
the builder should have some
experience in building elec
tronic equipment other than
assembling detailed kits from
Benton Harbor. The da ta
does not give that kind of
step-by-step instruct ions. The
quality of th e PC boards is
fi rst class, wit h gold-plated
co n nec tor contacts and
d o ubl e-sided boards with
through-plated holes. Gene ral
in stru c tions o n how to
assemble eac h PC board are
given, with a descript ion of
how the circuit wor ks. A
sc he ma tic d iagr a m is
furn ished for each board ,
alo ng with a general parts
layo ut for that particular
board . Testing and trouble
shooti ng information is also
furnished in the data package.

In assembling my system, I
discovered one board that
was missing all the bypass
capacitors. They were imme
diately replaced when The
Digital Group was advised of
the shortage. Another board
had one low cost IC missing
which I replaced f ro m my
junk box. Another board had
o ne ext ra IC in the kit. After
t he uni t was finall y asse mbled
and ready to test, I ran into
several bugs. The characters
on th e video monitor were
not co mplete, and it looked
more like a foreign language
than English. I found , after
consu ltation with Dr. Suding,
that I had a bit missing on the
data lines going into the video
board. This was determined
to be caused by a lack of
through-plating in one of the

Fig. 1. Block diagram of microcomputer system at
"Items basic to the 80804BD kit.
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SPECIFICATIONS:

8K SC - 8 Specificat ions:

IIISEflLSlI1
ELECTRONICS
BOX 11651 , KNOXVILLE, TN. 37919

~JJ~(:;ClI FOR ~ READERS ONLY

All ADDRESS, CONTROL , AND DATA OUT LINES
FULLY BUFFERED

•
QUAN TITY, DEALER, AND CLUB INQUIRIES INVITED

•
PLU G IN-COMPATIBLE WITH ALTAIR" AND I MSA1~

IC SOCKETS INCLUDED
$295.00 K it - $394.00 Assem b led - $2.00 Shippi ng and handling

•
'UMITED TO CAPACITY OF" STANDBY BATTERY

--------_._---------------------------------------,

500 ns Max. (225 max
on request)

less than 200 rna pe r
1024 words maxi mum

+5 Volt regulated:

Wait Stales:

Address Select :

AMO 91L02 APe (low
po wer 1K x 1)

+5 to +10 volts

1.5 to 2 Volt ,
Automatic power
loss sensing circuit.
Eliminates need for
swi tches.

8 ea. Sps t. switches
in a Dip rc package .
(No longer any need
for a soldering iron
to chanqe address.)

4 ea. 7805 regulator s
with ind ividual heal
sinks to fun cooler.

NONE! You r wait light
wi ll not burn because
of a memory wait
state.

ALL ADDRESS, CONTROL, AND DATA
OUT LINES FULLY BUFFERED

Current Req:

Access Time:

Memory Chip :

Voltage Supply :

Batte ry Standby:

Circuit Board
Double sided. G10 glass epoxy board
Plated through holes. 5 mil. tin minimum
Solder retrow processed
Solder mask on both sides of PC board
Component layout silk screened on

co mponent side of PC board
Gold pta led edge co ntacts
No jumper wires used
Professional layout techniques used

WITH EVE RY PRE-PAID ORDER OF 5500 OR
MORE, WE'LL GIVE A TI 1200 CALCULATOR
ABSOLUTELY FREE.

ORDERS IN BY THE 10TH OF DECEMBER
WILL ARRIVE IN TIME FO R CHRISTMAS.

TWX # BlO-583-0075

_______________________ ___________________________J
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ELECTRONICS

BOX 11651 , KNOXVI LLE, TN. 37919

DEALERS & DISTRIBUTORS *

Mr. Pete. B ickerdike
CHANNEL RADIO & ELECTRONICS
18 East 0 ' 1"9<1 Stree t
San t8 Barb.,. CA 9 3101
Phone: 8 05-965-8 5 51

THE COMPUTER MART
3 14 5th A llanu e
New York NY 10001
Phone : 21 2 -21 9-7757

T H E DATA DOMAIN
111 Sou th College
Blo omington IN 47401
Phone : 812-334-3607

THE COMP UTER MARL
6 25 W. KateUe A venue, .,...10
Ora nge CA 926 6 1
Phone: 714 -633-1222

... COMPUTER MART
DISTRIBUT ING COMPANY
Orange CA
7 14-633-4634

TH E COMPUTE R MART
1097 Le x in gt o n
Waltham MA 021 54
Phone: 617·890-0677

THE C O MPUTER MART
151 Kline B lvd.
Colonia NJ 0706 7
Phone : 201 -574-2173

... HOBBYT AONIC D ISTRIBUTORS
, 2 18 Pra ir ie D rive
Bloomi ngton IN 4 74 0 1
Pho ne: 8 12-3366380

., M JB RE SEARCH & DEVE LOPMENT
3 6 W. 62nd Stree t
New Y ork NY 10023
Phone: 212-245-8530

... MCEO COMPANY
Su ite 1 01 , 16 0 0 Have' S tr ee t
Nashvi lle TN 31203
Pho ne: 6 15-329- 1979
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Operation
The Digita l Gro up has

established a branch called
The Digital Group Software
Syst ems , which supplies
cassettes of games and other
items, such as a Tiny BAS IC
Extended.S I o btained all the
ga mes (that are available to
date ), including the Tiny
BASIC Extended. Most of the
games are written in Tiny
BAS IC and must have the
Tiny BASIC program loaded
in the computer before they
can be played. The machine is
tur ned on, and when the
i ni tia liza tio n sta teme nt
appears on the TV screen the
Tiny BASIC tape is loaded.
Then the selected ga me ta pe
is loaded by keying 1 on the
keyboard when the mark
tone appears at the beginni ng
of the tape.

The blackjack game is fun
to play, and some of the
locally trai ned (Las Vegas)
experts tell me it is a very
well written program. It has
all of th e game's rules well
executed. I condensed all of
my games onto two tapes. I
recorded the Tiny BAS IC
progra m at the begi nning of
each tape and then recorded
around 10 to 12 games on
each tape . There is st ill plenty
of tape left for addi t ional
games. The magnetic tape
cassettes are of the 30 to 46

fou nd that it did not damage
t he machine. I became more
con fident of the machine and
its operat ion.
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on the screen. For the 2K
memory the check time is
just a few seconds; for the
10K memory it takes about a
minute to run the test. If a
d e fe ctive me mory IC is
located, it will stop the test
and print o n the TV screen
which IC is defective and on
which circui t board the IC is
located. This really works, as
I tried some known bu m
chi ps and it located them
very prom ptly.

At first I was very appre
hensive about pushing that
" RESET" button , or switc h
ing off the power to clear the
memory for a new progra m
entry, but aft er a while I

00'
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begi n generati ng a program
from the keyboard beginning
at page 6. Program develop
ment using this ta pe will be in
the octal code format. Other
prerecorded programs on the
tape, such as the "Memory
Check," are used to deter
mine if all of the memory ICs
are OK. The tape for that
program is loaded and key 6
is depressed . The TV screen
goes blank until all the
memory chips are te sted.
Then, if all is OK, an alpha
sign appears in the uppe r left
hand corner of the screen and
another run is automatically
begun. Each successful test
pro vid es another alpha figure

••..

,","

TRA"S'OA" l A
U(T(n

Fig. 2. Power supply for The Digi tol Group 8080-48D.
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purer is depressed for a
moment. The com puter then
begins to accept the digital
data recorded on the tape. As
the data is loaded into the
computer, the TV screen will
display lines of a running
series of numbers beginning
with 1 through 7, and back to
o through 7, unt il the pro
g ra m is load ed. This
represent s each page of pro
gram dat a being loaded into
memory. At the end of the
program tape, the mark tone
will retu rn and the screen will
displ ay "8080 OP SYSTEM "
and the o pt ions. Selecting
item 4 of thi s listing (hit key
4) will permit the operator to
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Fig. 3. (a) TV circuit before modification. (b) TV circuit after
modification.

1ST VlD£O•••

ware are $5 each . The Tinv
BASIC Extended program with
software instructions is 55. The
Educator tape for t he 8080
svstern wit h software instr uctions
is $10. There is a Ham cassette
wi th software instructions for $5.
It provides Baudot RTTV send
and receive , and also eN send and
rece ive.

6 Digital Group Soft\"lilre Systems
Inc.• PO Box 1086 . Arvada CO
80001.
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board with ASCII output, less
cabinet - $49 (plus chip, $ 10);
tape recorder , Panasonic SUPER·
SCOPE, mod el C-104 ' - $119;
power suPplV. cabinet, fan - junk
box surplus.
4 " Television Interface," Don
Lancaster, BYTE Ma9iJ~ine , Octo
ber,1975.
5 The prerecorded cassette pro
grams and games are sold bV The
Digital Group Software Syste ms,
Inc. The game cassettes wit h soft-

References
I " Build This Excit ing New
TVT:' Louis Hutton, 73 Maga·
rtne, March, 1976.
Z The Digital Group, PO Box
6528, Denver CO 80206.
,) The cost breakdown for the
system's major components is as
follows : 808Q-4BO four board
system with 10K RAM - $625;
TV set (new K·Mar! unit, 12 inch
solid state) - S69; surplus key-

m o st SSTV construct ion
projects. The biggest problem
is acquiring an understanding
of the machine and learn ing
the Tiny BASI C Extended
language. Computer terminol 
ogy is almost like listening to
a fore ign language. I can
assu re th e reader that after
continued exposure to this
new technology the ter ms
and func t ions will begin to
make sense. I sho uld also like
to warn the reader that this
mach ine is addictive. You will
fi nd yourself sitting in front
of that keyboard for ho urs
try ing o ut first one thi ng,
then anot her. It is absolute ly
fascinat ing. Try it , and see for
yourself. -

Conclusions

The construct io n of the
microco mputer turned out to
be no more difficult than

minute type . Longer tapes are
too thin to make good re
cordi ngs of d igital data.

A new ham cassette is in
the works at The Digit al
Group Software
Svs te ms" and will have
expanded capability for both
sending and receiving Cw and
RTIV (with up to 8 storage
slots of 100 characters each).

I have had some success at
tr ying to program some
games using the Tiny BASIC
Extended . (Incidenta ll y, the
Tiny BASIC Extended does
not have floati ng decimal or
square root math capab ility.)
I feel that th ese programming
effo rts have been the most
informat ive and effective way
to learn just what you can
and cannot do with the
machine. Also, you can be
sure that it will te ll the o per
ator when he has goofed, in
no uncertain terms.

Rep laces and upgrades ALTAI RI
IMSAI f ront p anel and CPU
boar ds , or forms the nuc l eus
of a custom system.

This i sn' t a toy or a con -
vers ation piec e bu t a too l
fo r s e rious program deve lop 
ment, r i val lin g t h e s oph i s t i
cation o f many minicomputer
systems. Granted no s y s tem
can make bugs go awa y : but
th is one, finally, make s t hem
manage able .
Two exc lusive ope rat i ng fea
tures give con t ro l ove r rea l
time, allowi n g you t o work on
a program whi le It 's runn ing .

The "Cont ro l Hal t"Tli fe a t u re
uses a s ubt l e b lend of ha r d
ware a nd so f tware to accom
plish the fo l l owi ng:
• Refuse s t o let the 8080A go

dorman t aft e r a HALT command .
_ Exami n e a nd alter all p ro
cesso r reg is t ers ... memory l o
cat ions ... a nd I / O por ts.
_ St a r t , stop. a nd s t e p pro 

grams e ither via a HALT in
struc tion or the f ron t pane l.

t just apretty face:
Morrow's presents a front panel with brains--- $249.95

Combination front panel and
CPU board speeds llrogram

uelopment and debugging
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What's All This

LSI Bunk?

- - an ostrich's eye view

of the microprocessor

Fig. 1. The MITS Altoir 8800, the first home computer (courtesy ofMITS, Inc.).

Dr. Lance A. lAvenfhal
EmuJdtive SyslM'u' Co_
138 So. Acacia Avenue
Solana Beach CA 92015

L ast year a small co m
pany called MilS intro

duced a new product that
may eventua lly be as exciti ng
as the fi rst crystal radio, firs t
FM receiver , or the first tele
vision set. The product was a
co mputer in kit for m th at
cost less than $500. Fig. 1
shows th e completed ve rsion
of the MilS Altair 8800. In
this article we wi ll explore
how such inexpensive com
puters became possible and
how we can use these new
devices. The science fiction
dream of a home computer
has become real; already
hobbyist clubs and stores that
special ize in home computers
have sprung up across the
cou ntry. The world of com
puters, which was formerly
only ope n to large institu
t ions and specially trained
experts, has sudden ly become
ope n to anyone with some
time and some space in a
house or garage.

Let's start at the beginning
(last veart). How, in these
days of 754 loaves of bread
and $3500 Volkswagens, can
a computer cost less than
$500? In fact, prices for com
puters and such items as
printers, television displays,
and extra memory continue
to go down. We can now buy
computers and the devices
that go along with them from
many sources for prices that
seem incredible.

The mai n reason for these
developments is the emer
gence of large-scale integra
tion (LS I) in semico nductor
technology. Fig. 2 shows
some of the developme nts in
large-scale integra tion in the
last ten yea rs. Ma nufacturers
can now place the equivalent
of 10,000 transistors on a



Table 1. Manufacturers of educational and hobby microcom
puters. Note: Many of the largest manufacturers of micro
processors and microcomputers ore not included in th is list
because their products are intended for industrial applications.

piece of si licon less than a
qua rter of an inch square; this
number has doubled each
year for the last ten years and
is li kely to cont inue doing so
for the next ten years. LSI
has alrea dy led to the et ec
troni c calculator and the elec
tronic watch . In t he earl y
1970's, semiconductor ma nu
facture rs found it possible to
place circui try that wou ld
perform all the fu nct ions of
the ce ntral processing uni t
(CPU) of a computer on one
or a few chips. We call suc h
computers o n a chip micro
processors. Fig. 3 is a photo
micrograph of the Mo toro la
6800, o ne of the most popu
lar micro processors; note the
tremendous amou nt of detail
prese nt in a device with an
area of less tha n one twenty
fifth of a square inch. Almost
two years of work goes into
the de sign and testing of suc h
a d e vice; however , once
designed, the chips can be
produced at the rate of
thousands per hour for a
manufacturing cost of a few
cents ap iece .

A Brief Histor ical Perspect ive

The main reason for the
low price of hobby co m
puters is the use of micro
processors. A micro pro cessor
will fetch instructions from
memory and decode them,
acce pt data fro m memory or
outs ide sources, perform
arithmet ic or logical ope ra
tions an d save the resu lts in
memory or send them to
external displays o r ot her
d evices. A microprocessor
will thus do every thing that a
large central processor will
do, even those which are the
heart of enor mo us computers
like the IBM 370, Burroughs
6700, or Control Data 7600.
Yet the microprocessor is
built o n o ne or a few chips of
silicon and costs only $10 to
$100.

The microprocessor is an
out growth o f MOS LSI tech
nology . MOS, metal oxidc
semiconductor, is the name
fo r a d evice fabricat ion
process which allows very
complex devices to be placed
on a single chip. The MOS

LS I technology uses masking
pro cesses which we can co m
pare to those used in pho to
graphy. The manufacturing
cost o f MOS LS I devlces.Hke
t he d e veloping costs of
ph otographs, is relativel y
indepe ndent o f the am ount
of detail invo lved. The cost of
developing a picture with a
million precise detai ls is the
same, in terms of paper and
che micals, as the cost of
developing a picture taken
without removi ng the lens
cap. Of course , the more
detailed pho tograph requires
a better camera, more atten
tion t o layou t , and greater
photographi c skill; it is also
less li kely to turn out cor
rectly. The production of
complex MOS LSI chips is
similar to the development of
detailed pho tographs. Since
the production cost of a com
plex chip is no t markedl y
d ifferent from that of a
simple c hip, the more that
can be placed on a single
chip , the chea per the o vera ll
system will be. Such a single
chip system wi ll requ ire fewer
packages and connec tors, less
power, less labor, and a
sma ller amount of other sup
porting circui try and equ ip
ment. LSI thus results in
lo wer total cost if we can use
the same LSI devices over and
ove r again. LSI-based systems
will also be smaller, cheaper
to run, and more reliable.

MOS LSI techniques were
first used to create compact,
low power memories. In the
late 19 60's, these techniques
were used to create electronic
calculators; the first such
d e vice s w er e m ulti-ehip
systems which retailed for
severa l hundred dollars but
cou ld do litt le more than
todav's $10.00 or $15.00
devices. Remember that just
te n years ago the large
mechanical calculator and the
slide rule were the sta te of
the art. In the early 19 70 's,
the quickl y cha nging calcu la
tor mark et made semicon
ductor manufacturers loo k
for new ways to produce
mo re gene ral and more flex
ible devices which cou ld be
produced in large volumes

Man ufa cturer

The Digita l G roup
Denver, Colo.

E a nd L Inslrumenu
Der by. Con n.

EBK A Industries Inc .
Oklahoma City. Okla.

Electro nics Produ ct Asso ciates, Inc .
San Diego, Cal if.

Gnat Computers
San Diego, Calif.

IMS Associates
San Leandro , Calif.

Infinite Inc.
Cape Canaveral, Fla.

Mart in Research
Northtecok, III.

MITS
Albuquerq ue, New Mex .

MOS Technol ogy
Norrist own, Pa.

Mvcro.Tek
Wich ila , Ka n.

Oh io Sc ient if ic Instru ments
Hiram, Ohi o

Peha co Corp.
Lo s Altos, Cal if.

PCM Corp.
San Ra mon. Calif.

Polymorph ic Systems
Gote ta, Ca lif.

RCA
Somerv ille, N.J.

Southwest Technical Products
San Antonio, Texas

Sphere Corp.
Bou nt iful, Utah

Wave Mate
Garde na, Calif.

and yet could be modified by
the calculator manufacturers
to meet new or custom re
cuirements.

The first microprocessor,
the Intel 4004, was developed
for a calculator manufacturer.
Although it was designed
primarily fo r the calcu lator
market, it was programmab le;
its actual functions coul d be
changed by the calcu lator
manufacturer rather than
being fixed by the semicon
ductor manufacturer . The
po wer of the microprocessor
and its adva ntages ove r hard
wired design soon became
evide nt to o ther industr ies.
The first 8 bit microprocessor
(the Intel 8008), directed
largely toward manufacture rs
of computer ter minals, was
introd uced in 19 71.

The complete histo ry of
the microprocessor is thus
o nly five yea rs long. Al ready,
though, processors are in

Micr Opt"oeessor Used

Intel 8 080, Zilog ZSO, Motorola
6000, & MOS Tech 6502

Int el 8080

MOS Technology 650 2

Motorola 6800

Inte l 8080

Inte l 8080

RCACOSMAC

Intel 8080

Inlel8080
Motoro la 6800

MOS Technology 6502

Intel 8 080

MOS Techno logy 6502
Motoro la 6800

MOS Techno logy 6502

Intersil61 00

Intel 8080

RCA COSMAC

Motorola 6800

Mot orola 6 800

Motorola 6800

common use which are a
hu ndred times as powerful as
the early 4004 and 8008;
such processors can do more
than could large computers of
15 yea rs ago wh ich cost (i n
u ni nfla t e d money) over
$100,000.00. Nor have we
yet come close to reaching
the limits of microprocessor
p erfor ma nc e ; ma ny of
t od ay' s lim i t a t ions will
disappear as manufacturers
continue to pro duce more
co mplex LSI chips.

A Microprocessor Survey

Let 's take a loo k at some
o f the exist ing microproces
sors fro m the ho bbyist 's
point of view. We wi ll pay
part icular attentio n to those
microprocessors which are
wide ly used as cent ral
processing units in hobby
comp uters.

Cu rrent microprocessors
can be divided into three
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Fig. 2. LS I developments from 1966 to the present.

basic categories :
( 1) Ca lculator-like
processors
(2) Standard, self-con
tained processors with a
fixed instruction set
(3) Bit-sliced proces
sors and others with a
user-defined instruction
set

The three categories include a
wide range of computi ng
power, speed, price, and
application areas. Category 2
contains all of the micro
processors used in hobby
computers. Therefore, we will
br iefly describe categories 1
and 3 and focus our atte ntion
o n category 2.

Category 1, the calcu
later-li ke processors, contains
the simplest and cheapest
devices. Typical processors in
this category are the Intel
4004 and 4040, Rockwell
PPS-4 , Texas Inst ruments
TMS-l 000, American Micro
Systems 9209, and National
SC/MP. Man y of these
devi ces are much like calcu
la t o rs ; th e y a re o fte n
specially designed or have
special instructions to handle
keyboards and lighted dis
plays and to perform simple
decimal arithmetic. However,
th e se microprocessors are
u ser -programmabl e (unlike
calculator chips) and can be
used in a wide variety of
a p plications. Besides ad
va nced calculators, such
devices have bee n used in
c harac ter prin ters, games,
household appliances, paper
tape readers, test sets, fun c
t io n generators, counters,
mi cro fil m re ad ers, tele
phones, tu ners, valves, scales,
cash registers, and time and
atte ndance terminals. We may
have hundreds of these
devi ce s in a si ngle store, fac
tory, or laboratory.

The devices of category 1
represent the smallest amount

Id 86

of computi ng power that can
be purchased as a single. unit.
Complete systems based on
these devices cost o nly $5 to
$30 in large quantities. The y
are used mainly in applica
tions requ iring low cost , low
speed, and relative ly li mi ted
processi ng power. Such
m icroprocessors are most
ofte n found in large volume
applications as simple con
trollers for systems whose
speed is limited by human
interaction o r slow mechani
cal devices. These processors
generally have very short
word lengths (most can o nly
handle 4 bits at a time) and
are thus unsui ted to systems
requiring com plex calcula
tions, hi gh data rates, or great
a cc u racy. Al though these
simple processors do not
attract much at tention from
writers or researchers, they
are st ill probably the most
widely used in terms of
volume because of their low
cost.

We should note that com
puter speed is relative. We
often call a computer slow if
it can only execute 100,000
inst ructions a seco nd! A large
compu ter may be able to
execute 10,000,000 instruc
tions in that same time but
the "slow" computer still
seems to work at lightning
speed to the average observer.

Category 3, the bit-sliced
processors, are largely in
tended as building blocks for
s pec ia l-pur pose computing
eleme n ts. Typical micro
processors in this category are
the National IMP, Intel 3000,
Adva nce d Micro Devi ces
2900, Monolithic Memories
6701, Texas Inst ruments
S BP0400, a nd Fairch ild
Macrologic. Unl ike the
devices in categories 1 and 2,
the bit-sli ced processors are
not se lf-contained CPUs.
Rather, they involve a whole

family of elements including
a 2 or a-bit processor sl ice
which the user must combine
to form a CPU. Such a CPU
will generally involve 30 to
50 di screte packages. These
micropr ocessors are th us
in t ermediate bet ween the
self-contained CPUs and the
discrete circuit ry tha t is cur
rently used to make large
computers.

Most of the bi t-sliced
processors are much faster
t ha n sta n dar d mi cro
processors, but significant ly
more expensive and harder to
use. CPUs based o n these
pro ce sso rs typically cost
$500 to $1500. Typical appli
cat ions include disk con
trollers, minicomputer CPUs,
test equipment, intelligent
t ermin al s , and si gna l
processing equipment. In the
near fut ure, the bit-sliced
processors may become the
basis for most minicom
puters. Ho wever, the cost and
the number of elements re
q uired for a CPU will have to
be sign ifi cantl y reduced
before such devi ces can be
used in hobby compu ters.

The main category of
micro processors wi th which
hobbyists are presentl y con
cerned is category 2, the stan
dard , self-contained proces
sors with a fixed instru ction
set. These processors are
intermed iate in performance
between calculators and mi ni
computers (Le., between cate
gories 1 and 3). They are
complete CPUs o n o ne or a
few chips and require o nly a
small amount of supporting
circuitry. Prices range from
$20 to $200 in single quan
t ities (not including memory,
I/O, or ot her system requ ire
ments). Most of these devices
wi ll handle 8 bits of info rma
t ion at a t ime, although a few
can handl e 16 bits at once.
The most wide ly used micro-

processors among hobbyists
are :
Intel 8080 (the In tel 8008 is
an older, less powerful ver
sion)

The Intel 8080 was the
first device in this category to
be introduced (in 1973 ) and
is the most wi de ly used CPU
in hobby computers. It is
used in the MITS Altair 8800,
IMSAI 8080 , and in similar
sets from Martin Research
and other sources. The Zilog
Z-80 is an extended version
of the Intel 8080 with a
larger , more powe rfu l instruc
tion set and other extra
features.
Motorola 6800

The Motorola 6800 is
comparable to the Intel 8080
in performance (it was first
introd uced in 1974). It is
used in the MITS Altair 680
and o ther hobby sets from
Sou thwest Techni cal Pro
ducts, Sphere, Wave Mate,
and Ohio Scient ific Instru
ments.
MOS Technology 6502

Th e MOS Technolo gy
6502 is also comparable to
the Intel 8080 and Motorola
6800 in terms of perfor
mance. It was fi rst introd uced
in 1975 and is used in the
JOLT hobby computer and
others. The MOS Technology
650 2 is somewhat chea per
than either the Intel 8080 or
Motorola 6800, but not as
widely used.
National PACE

The National PACE is
slowe r than any of the pre
vi ously mentioned processors
and somewhat more expen
sive. It will, ho we ver, handle
16 bi ts of information at a
time (the others handle 8)
and has a more powerful
inst ruction set. Systems based
o n this processor are available
from Godbout Electroni cs
a nd from Hamilto n-Avnet
(the Pacer ).



A Simplified Guide to
Fortran Programming
Dg,,;,/ ."f. Crtlck.en. A thorough fint tut
in Fortran. Co,~ all basic "alcments
and quickly gels intocase studics ranging
rrorn simple (printing columns) to
challcn,in, (craps pmn simulalion).
278 pp. SS.7S [7F]

Problem Solving With
The Computer
Tf'd Sagf'. This text is designed \0 be used
In a one-semester COUI'M" In \;ompuler
programming. It leaem BAS IC in tile
context of the tradit io nal high schoot
mathematIcs curriculum. There are 40
carefully graded pn>bkms dealing ...'ilh
many of the more familiar topics of
algebra and geometry. Pro bably the
most ...idely adopted computer lUI. 244
pp. SS.95 {SJ]

UnderstandIng Solid
State Electronics
An CJIcclknt 1lnorial inlJ"oduetioll to
uansi.tor and diode: circuitry. Uwd lit
the T1 Lcarnins Center, th is book ""as
Wl"ittm for tbe- penon who needs to
undentand ekcU'o ltics but can't linote
,.an to the study. 2042 pp. 52." [9A]

Problems For
Computer Solullon
Grur>lMIKV .I Jtl/frtl.v. A eolltttion of
92 problem. in engineering. business.
SOCIal selCncc lind mIIthemllllcs . The
problems are plCKnted in lkpth lind
cover II ...ide range of dIffICulty . Oriented L; ...;._...;"--'-__..:....:.~

10 Fort i lln bUI good for any Iangllage. A
classic. 0401 pp. U.95 [1A)

Creative Compullng Magazine

Tv", f),.'.I'" QM Mirh~/ Kau/mQn.
~This is a fine book, mainly for young
people, but of value for everyone, full of
detail. many examples (includ ing
programs for hot el a nd airline reser
vanons sy~tems. a nd pa yroll).... ilh much
thought having been g;~en 10 Ihe use of
gra phics in teach ing. This is the best of
the introductory texts on RAS1C.M

_

C" Qliw Cvmr",,;n/( La rge forma l. 156
pp. S4.40 [H L

So you'~'e got you r own computer. ~o... .. hal~ Crn>/iw Compu'inx is chock full
of an'''~111 - ne..- computer gamn ...ith complete listings every issue. TV color
&raphico. simulatiOM. educational programs. ho.. 10 catal08 your LPs on
computer. etc. Abo compuler .10ne. by Asimov, Poh!. and others: loads of
challengin& problems and puzzles: in-deplh equipment reports on kilS. terminab.
and Cllculators; revie..'S of progra mmina and hobbyist books; outrllgc'Ou,
canoons and much more. CrNl/iw CompIJ/ing is /h~ soft","re and IIppliallions
magallne of personal and educational computin&. Bi-mo nthly.
l-)"ellr sub'n SS.OO [ IA}. 3- yc"rs 521 .00 ( IB), sample copy 5 UO [I CJ

The Best of Creative
Computing - Vol. 1
DtIYid Ahl. hi.'S~8 di..enity
IInides and fICtIOn (baK MirItov, etc. ),
computer p mes ( 18 _ 0lIeI .-ith
complde I...t inp ). vivid pphic$. 15
pqn of oo!ishoeu.~ lind oompn:bcn-
stve revic of oyu 100 books. The boot
eon.isls of malerial ...-bid! oriJin.all)'
appeared in the fJnl 6 issues of UftuM
Compwi~(1915). all ol whid> are......-
o ut of print . 3204 pp. $8.9S [6A)

Anolner eoneenoe of pmes and
simulations-all in BASIC- including
number &ucs.sing pmes....ord pmes.
hide-and-seek pmes. pallern pmes.
board pmes, bUSIness and s.ocial scierloC':
simulations and scence fICtion pmes.
Large format . IS8 pp. S6.95 [8A)

Fun & Games
with the Computer
Trd S<Jg~. ~This book " deslgnN 115 •
text for. one-semester course in com
puter programmin8 using the BASIC
language. The programs used as il
lustrations and uerciscf, arc pmcs
ratner than matnematical algorithms. in
order to make the book appealinll and
aa:nolble 10 more students. The tut is
..'eU ..'n llen. ...ith many uccllent sample
programs. HIghly recommended." - 1M
.4{QI~"UI/iCJ TNlrltv J51 pp.55.95[8B]

Game Playing
With the Computer,
2nd Ed.
Do'lQ1d S~nr~l. Over 10pmes, punle.,
and malhematica l recreations for lhe
computer . Over 25 games in BAS IC lind
FORTRA~ arc u'Clu<led (om:rlete ...ith
descri ptions. no..charts, an output .
Also includes a Iascinanng accoum ofthc
h;~tory of ga me_playing machines, r igh t
up to roday's computer ...ar games. Lots
of "ho...-IO~ informat ion for applying
mathematical concepts to ...ri tine you r
own games. J20 pp. 191611 4.95 [RSJ

101 Basic I'"
Computer Games So you've got aDt=J H. AM. An anlhol<>J;Y of pme.
and simulations-from "'CC'tDeU~Y to

personalYahtt«. all in the BASI IanFe:;~' computer.Contain. • wmpkte li~tin&. SlIm~ e rue.
plus a dncriptil'e ....ritMlp of eac pme.
Our mOliI popular book! Large rOrtnJl t,
~ pp. $7.50 [6C]

What to Do Aller Now what?
You Hit Return

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

Pri"

TOTAL===~

~J Rcsidtnts add S% sales tax _

Expiration date _

Card S o . _

Books Shipping charge SLOO USA. $1_00 Foreign _

Pkase send me the fo llo...ing:
QuQn. Cat. ~srrip/ivn

S ame _

Address _

CREATI VE COMPUTING, Dept. T
P.O. Box 789· M, Morri stown, NJ 07960

C BankAmellCllrd }

C Cash, chec k. M,O. enclosed

C ~/ISter Charge

•,
I City Stare Zip _,
----------------------------------------

Krrne:n v ",.d Kurt/. "A simple a",duaL
introduction 10 compuler prolrammitlJ
and ti1l'lC-liharins , y. lems. The bell tellt
on BASIC on . Im....t all counts, Rat ing:
A~"- C"Qliw Compul in/t. 1.50 pp . SII .SO
PEl

BASIC Programming
2nd Ed .. -

Mr. Spock Poster
Dramatic. large (IT' x 23'") computeri=r of Mr. Spack on heavy poster
Sloe . Uses two leveL. of o~rfnnting.
Co mes in strong mailing tube. 5 .SO(SB]

Artist and Computer
Ru/It u tl \ i ll. rd. PrescnlS penonal
stattmmts of J5 internationally-known
computtr a"iIls coupled with over 160
plales in full color and blact ol white .
Co.-.:n video art, optical phenomena,
mathtmal"ical st~urcs, sculptlll"C,__vi.,.. a nd more. 132 pp. 5,4.95 [6DJ
C10Ih cover 510.95 [6E]

,,,,,,
•,
•,
•,
•,
•,
•,
•Computer Science: :

A First Course (2nd Ed.) •
Fon.l',h~. K....Nln.. Orgtlnkk. tlM I
SI~"MIX. A new, improved edition of
this comprehensive survey of the basic
components of computer scence. Tbere
ha. been an updating of importanl areas
soch as Progra mming. Structured
Progrllmming. Pro blem Solving, and
other Computer Sciencc Corceprs. The
quantity of exercioeo and l'M"oblcms has
been increased. g16 pp. 516.95 [1 D]

J".,..ph W~,zmhQum , in this major new
book . a distinguished computer scientist
sound. the warning against the
dange rous tendency 10 ~ iew computers
and humans as merely two different
kmds of "thinking mach i nes.~ Weilen
baum ex plai ns e>;actly how the computer
...orks and ho... it is being wro ngly
subotitu tcd for human cho ices. JOO pp.
S9.95 {HR)

Games & Puzzles
Magazine
The only magazine in the ...orld devote<.
10 games and pUl zlC'l of every kind 
mathemat Ica l , p roblematica l.
crosswords. che gomoko, checkers,
bac kgammon argames , card games.
board games. ~views, compet itions. and
more. Mo nthly.I -Year sub n 5 12.00 (JA]

Games With The
Pocket Calculator
Si\'fJSt1iJQm Thitl/(QTQjtln IJnd HQIOld '-::-'---:..:'7---'::-':------J
S/olovitrh. A big step beyond tricks and
puulcs ...itb the hand calculator. the two
dcren games of chancc and strategy in
this cjever new book involve two or more
plaYCI1l in tonOic:t and wmpc1itiorr. A
single inexpensi~'C four-banger Is.ll you
need to play. Large format . SO pp. S2.00
[8H)

Games, Tricks and
Puzzles For A Hand
Calculator
WQ/I, · Judd. This book is a -.ity for
anyone ..-ho o..-ns or intends to buy a
hand cakulator. from the most
sophisticated (the HP65. for uamplt) 1(

the basic -four banger.- 110 pp. 52.9'
[8 D)

BYTE Magazine
If you arc con~ideri ng a personal com
put ing syste m no... 'or later, BYTE
pro~;des a wea lth of informa tion on how
to get sta rted at an affo rda hle price.
Covers theory of com puters . pract ica l
appl icat ions, and of co urse, lots of how 
to build it. Mo nth ly. l -Year sub'n 512.00
(2A). J- Years 5JO.00 (2 B]

"..87 .Ml



Fig. 3. A Photomicrograph of the Motorola 6800 microprocessor (courtesy of Motorola 6800
Semiconductor Products, Inc.).
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IntersiJ 6100
The Intcrsi l 6100 is a new

device which executes all the
instructions o f the world 's
most popu lar minico mputer ,
Digital Equipment Corpora
tion 's PDP-S. The advantage
o f the Intersil processor is
that a tremendous number of
programs are already available
for the PDP-S. Systems based
on thi s processor can be
obta ined fro m PCM Corp. or
Oh io Scient ific Instruments.

Other processors in cate
gory 2 which may even tually
be used in hobby computers
include the Rockwell PPS-8,
Signetics 2650, RCA CDP
1802 (COSMAC), Fairchild
F-8, and General Instru men t
CP- l600. Tabl e 1 contai ns a
list of some manufacturers of
hobby com puters and the
processors they use. A new
ent ry in this category is the
Texas Inst ruments TMS9900
which han dles 16 bits at a
t ime like the National PACE
but is just as fast as the Intel
8080 or Mo torola 6800. The
TMS9900 is presently more
expensive (about $200 in
single quantities) than the

other microprocessors men
tioned above, but offers
muc h more processing power.

Of co urse, the devi ces in
catego ry 2 have found many
applications besides hobby
computers. Among the more
com mo n are monitori ng
systems, line printers, navi ga
t ion syste ms , bus in e ss
machines, tes t eq uipment ,
security systems, program
mable terminals, plotters,
osci lloscopes, machine tools,
in d us tri al-control systems,
message swi tching units,
gra p hics te rmi na ls, and
medi cal instruments. These
processors will probably con
tinue to have the widest
variety of applications in the
near future.

Semiconductor Technologies

Now let 's examine the
character istics of the semi
conduc tor technologies from
which microprocessors are
produced. The importance of
particular fea tures will be
desertbed as well as techno
logical t rends that may be of
significance to ho bbyists.

The first questi on that

must be answered is, "What
characteristics are desirable in
a se m ico nducto r t e ch
nol o gy ?" Some desi rable
c ha rac t e r is tics are fairly
obvious:

Low cost: If devi ces from
a part icular technology can
be produced cheaply, the ulti
mate cost will be lower. Cost
depends o n the complexity of
the semiconducto r pro cesses
and on the amount of ex
pe ri en ce t hat has been
acquired with a particular
process. We should note that
semiconductor prices vary
widely and manufacturers'
list prices often do n' t close ly
fo llow the actual prices
cha rged by d istri butors or
supply houses.

High Density: If more
com piex circuits can be
placed on a single chip, fewer
devices will be needed to per
for m useful funct ions. Mo re
complex chips are no t usuall y
muc h more expensive to man
ufacture, but require fewer
packages, fewe r connec tions,
less board space, and less
power than a larger nu mber
of simple chips.

Low power consumption:
If the circui ts produced from
a par ticular technology re
qui re less power, they will
need smaller power suppli es,
use less energy, and produce
less heat. Devices that use
large amounts of power will
need expensive power
supplies and special cooli ng
mechanisms such as fans or
air conditioning.

High speed: If the devices
run faste r, they can simply
perform more work in a given
amount of t ime.

Even these simple charac
ter istics can' t be easily com
bined - devices that run at
high speeds usuall y d issipate a
lot of power, for Instan ce.
Technologies that result in
high speed also typically
result in low density and rela
t ively hi gh cost. T radeoffs
will have to be made.

Other useful fea tures in a
technology that may not be
qui te so obvious include:

Compatibility with stan
dard TTL circuitry: If devices
made from a part icular tech
nology can be read ily used
wi th the standa rd 7400 ser ies
TIL integrated circuits, they
can then be easily and
c heap.ly in t erfac ed t o
peripherals and other err
cui t rv.

Ruggedness: If devices
made from a particu lar tech
nology are more rugged, they
wi ll be ab le to withstand
t e m pe ra t u re variations,
mo isture, po wer surges, noise,
and shoc k. Devices that are
vulnerable to var ious con di
tions will have to be pro
tected by means of special
circuitry or packaging.

Wide availability and
support: Tech nologies that
a re p r od u ced by many
suppliers and heavily sup
ported will have mo re parts
available, more compatible
devices, and lower prices.
Suc h a technology is like ly to
cont inue in use for many
yea rs.

Standard parts and large
memories in the some or com
patible technologies: Tech
nologies that have such
devi ces will be relatively easy
to usc in co mplete computer



Comparison of semiconductor technologies.

but would also use substan
tially less power and would
be much more rugged. Micro
processors and large
memories in these technolo
gies may become availab le to
hobbyists in the next few
years. -
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systems.
Microp rocessors are cur

rent ly avai la b le in six
different technologies:

PMOS (P-Channel Metal
Oxide Semiconductor): the
oldest MOS technology ; high
density and low cost but rela
tive ly low speed: not TTL
compatible.

NMOS (N·Qlannel Metal
Oxide Semiconductor): the
presen t state of the art MOS
technology; high density and
moderate cost and speed; can
be made TTL compatible.

CMOS (Complementary
Metal Oxide Semiconductor):
a technology widely used
when low power consump
tion and high noise immunity
are needed; medium . in
density, cost, and speed; can
be made TTL compatible.

Schottky TTL (Schottky
Transistor-Transistor Logic):
a variation of standard TTL
that offers high speed, but
high power consumption and
cost and low density; fully
co mpati ble with standard
TIL.

EeL (Em itt e r-Coupled
Logic): A very fast tech
nology that is very expensive
and consumes a large amount
of power; not compatible
with TTL.

IlL (Integrated-Injecti on
Logic): a new technology
that may ultimately combine
the speed of TTL with the
density of MOS.

A comparison of these
technologies is shown in
Table 2. Clearly, PMOS and
NMOS rank highest in the
important categories of cost
and density, CMOS ranks

• PMOS

Co$! (1 • l owest) ,
Density n • Most Densel a

1'0_ Consumption
II • lusd 3

Speed 11 • Futest) 6

TTL Compat ibility No

RuwednltSS
11 • Most RUlJ9l!d I 5

Ava ilability and
Support (l • Mostl •
Standard Pa<u and
Memories 11 • Mostl •

Table 2

highest in ruggedness and
lowest in power consump
tion, ECl is the fastest, while
Schottky TTL is the easiest
to interface.

At t he present time,
NMOS seems to have the
most desirable combination
of characteristics. It is rela
tively cheap, very dense, con
sumes li tt le power, can be
made compatible with stan
dard TTL circuitry, and has a
family of large compatible
memories. NMOS can be used
to make single-chip micro
processors which run at
reasonable speeds. Such com
monly used microprocessors
as the Intel 8080, Mo torola
6800, MOS Technology
6502, and Fai rchi ld F-g are
made from the NMOS
process.

F ur th e r m o r e , n e w
developments in the NMOS
technology should lead to
considerable improvements.
NMOS memories (like the
Intel 21 15) are now available
that are as fast as memories

NMOS CMOS, •, 3

• ,
5 3

Sometimes Sometimes

• ,
3 a

3 ,

made from Schottky TTL.
The maximum size of the
chips that can be produced
from NMOS has also been
i nc rease d. New NMO S
processes have been intro
duced that can be easily inter
faced with standard TTL cir
cuitry and can use standard
TTL power supplies. Signifi
cant ly increased performance
can be expected in the next
few years from NMOS micro
processe-s.

As for the other tech
nol ogi es, the ones that will
probably be the most inter
esting to hobbyist s are CMOS
and 12L. Only a few proces
sors (most notably the RCA
COSMAC and Intersil 6100)
are presently available in
these technologies, but none
has been widely used in
hobby computers. However,
s ing le-chip microprocessors
would appear to be possible
in both technologies at rela
tivel v low prices. Such
processors would not only be
faster than NMOS processors,

Schott ky
TTC

3

•
5

,

3

,

" C ECC

5 6

• 6

, 6

3 ,
, No

, 6

6 5

6 5

spread. Johnston got a call from a
man in Oregon yesterday.

" He asked me il t he company that
rescued Roben could a lso save a man
in Acapu lco," JOhnston said . ·' 1 tol d
him tha t we are not a company, but a
Iraternal order [ust try ing to be 01

The tlospital was to check today to
see if Carden is a lormer servioeman
entitled to VA treatmenl.

II he is, about the o nly rea son he
cou ld be turned out 01 the hospital
and refused treat ment wo uld be il he
had been d isho norably discha rged. it

hospita l spokesman said.

Martin Gerdlen

Reprimed fro m t he Even ing Tr ibune
(San Diego!. Ju1v 16. 1975.

added that all government o llicia ls in
MeKicali cooperated to the fullest 10

free Carden.

Johnston. who is coordi nati ng the
fund-raising effort , said that he had
only 522 in hand from pledges made
to him o ver t he rad io.

The 17 $ 100 bills used to free
Carden yesterday lM.'fe supplied by
one ham who asked to remain
anonymous. He is co nf ident t hat the
pledges will be made good.

. Anothe r ham told Hower he would
make good any shortfali between the
pledges and the bail.

Ho wer sa id the hams are not
judging whether Carden is guilty . ··I f
you find a ma n b leedi ng in the midd le
of the road, yo u he lp him:' he said .

As word o f the mission of mercy

courts in Me>: icali were to close
yes terday fo r a JO.day recess. he
dec ided to go there and plead with
Judge Hataal Moreno Henr iquez , chief
justice of t he Supe rio r Tr ibuna l.

" Why should this boy lie there an d
pay with his life for a minor cr ime ?"'
Johnston said he asked the judge.

Reduce the bail to an amount the
hams cou ld pay , Johnston pleaded .
The judge agreed to do so. " He was a
fine gent leman: · Johns ton said. He

Wednesday and said he was told at the
hospital tha t it d id not have the
proper equipment to trea t Carden.

By that t ime, Smith and o ther hams
had managed to get Carden's bail
reduced from 59.000 to 52 ,700. But
after appeals on the air only 51,700
had been pled ged.

When Johns lon learned that the

from page 9
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~DIGITAL DATA RECORDERS---,

1 -
••,

Model 3M3 - $199.95

•

USING 3M DATA
CARTRIDGES

BRAND NEW DESIGN!
Model 3MI - $169.95

Featuring the radically new " UNI BOARD" method of construction for data car tridge drives. The major computer
manufacturers ar e chanqing h om cassettes to cartridges at a rapid pace because o f freedo m from binding and qreater data
reliability. No w, these prcfessionel ty pe units are priced wi thin the range of all data users. Being made primarily as OEM d ata
storage units fO£ the world's majo r manufactUIl!rs, these units, toqether with controller board and software ROM, are being made
available to the individual user as wen .

*Appearance and specifications may be dlanged slightly fo llowing acceptance tests no w being conducted b y OEM users.

TWO I/O PORT CONTROLLER WITH ROM

COMMON SPECIFICATIONS FULL SOFTWARE CONTROL
of record, play, fast forward and

rewind. LED indicates Inter-record gaps. EOT and BOT are sensed
and automatically shut down recorder. Can also be manually
operated using the switches o n top which parallel the soft ware
control signals when not under software control. Siqnal feedba ck
makes it possible to software search fo r inter-record gaps at h igh
speed. I I 7V - 60 Hz - 5 watts.

Uses the 3M Data Car tridge, model DC300 . This
MODEL 3M3 car tridge con tains 300 feet of .250 tape in a sealed

container. Records and plays at 9 60 0 baud NRZ, 4800 baud P.E.
Nominal speed 8 " per second. Max. recommended flux density
120 0 fcpi. Using four tracks, you can store nearly 2 meqabytes of
data on a cartridge. Cartridge measu res 4" by 6" . TUrns counter
indicates tape position. jnter-receed gap light gives m ore accurate
position 2SIO (R ) is NOT required fOl" use but is highly reccm
mended for 8080 and Z80 systems.

NEW AUDIO CASSETTE INTERFACE* Phase En coding inter
face for use with audio cassettes or N RZ recorders. Runs

2400 baud phase encoded on good quality aud io casset te recorders.
May also be used with 2S10 (R ) above to use the 2SIO (R ) cassette
programs with your audio cassette player. Can also accommodate
" Ta rbell" tape s and K.C. Std. tapes. $50.00 , Wired & Tested.

$35.00, Kit Fonn.

" COMPUTER AID" and " UNIBOARD" are trademarks of the
NATIONAL MULTIPLEX CORPORATION. The 3 M Data
Cart ridges are covered by 3M Patents and Marks. "UNlBOARD"
Patents Pendinq.

*NOTE; You do not require an interface with the 3MI and 3M3
unless you Phase Encode . But, you do need an interface
to use the 2SIO (R) with your own audio cassette .

MODEL 3MI - Uses the 3M Data Cartridge type DClOOA. This
cart ridge contains 150 feet o f .150 tape and is the

same cart ridge used by H.P. and o thers. Runs at 4800 baud NRZ,
2400 baud P.E. Tape speed adjustab le but nominally set at
S"fsecond. Maximum recommended flux density 1200 fcpi .
Cartridge measures 2·118 " b y 3-114" . This model is ultra compact,
yet extremely capable. It is intended for word processing, mailiBl
list use and other applica tions requiring the compact storage of data.
Data location is by inter-record gaps and au tomatic file search . See
Common Specs and 1SIO(R) below. 2S IO(R) is NOT re quired for
use, but is highly recommended fo r 8080 and ZSO use rs .

For 8080 and Z80 users: Comes complete with software program
liStings for the programs on the 2SIO(R ) ROM bel ow. 6800
soft ware is being writ ten but no t yet completed. Th ese programs
qive FULL SOFTWARE CONTROL.

CARTRIDGE AVAILABILITY Cartridges are made by 3M, lTC,
Wabash and others. They are available at all computer supply houses
and most major computer service centers. We can also supply them
at norma! current list prices.

With 1 ROM for NRZ Casse ttes $169.95
(Half of above Program)

With 2 ROMs for Data Cartridges and
P.E. cassettes. $189.95 (Full Program )

Kits availab le for $30 o ff above prices.

MOOEL 2SIO(R) 
(Assembled & Tested)

Co n trob your
terminal and o ne

or two cassettes or cartridge units. On board ROM (for 8080 and
Z8O) has terminal and casse tte so ftware for turn on and go
operation. NO MORE BOOTSTRAPPING. Plug in compatible with
Altair and IMSAI. Loads an d dumps memory in Hex from the
keyboard, formats tape files, punches tape , fun ctions as a word
processor and searches for flies and four letter strings within files .
Keyboard controls the car tridge units above on rewind and fast
forward. Special keyboard codes enable you to dump and read
Phase Encoded tapes as well as NRZ tapes. (Induding K.C. Std .)
Call routines give access to these from your software .

OVERSEAS: EXPORT VERSION - 220 V - 50 Hz. Write Factory or - Dataml!9, 8011 Putabeunn , Munchen , Germany ; Nippon
Automation 5-16-7 Shiba, Minato·Ku , Tokyo; EBASA. Enrique Barge$ , 17 Barcelona, Spain ; Hobby Data, SpireaVagen

5, Malmo, Sweden ; G. Ashbee, 172 Ifield Road, London SW IO·9 AG.

For U.P.S. delivery, add $2.00 each item . Overseas and air shipments chM1)es collect. N.J. Residents ad d 5% Sales Tax. WRITE or CA LL
for further information. Phone Orders on Master O1arge and BankAmeri card accepted .

NATIONAL MULTIPLEX CORPO RATION
3474 Rand Avenue , South Plainfield NJ 07080, Box 288 . Phone (20 1) 561·3600 TWX 710.997-9530 .



with ROM
"Bootstrap

DIGITAL DATA RECORDER
for Computer or Teletype Use

Up to 4800 Baud
Uses the industry standard tape saturation method (NRZ) to beat all F$K systems ten to one. No modems or FSK decoders

required. Loads 8K of memory in 17 seconds. This recorder enables you to back up your computer by loading and dumping
programs and data fast as you go, thus enabling you to get by with leu memory . Great for small business bookkeeping. Imeqine ! A
Yeilr's boob o n one cassette.

Can be softWilIe eentrcued. Comes complete with a software program used to test the units in production (8080). M.mual
includes software control hook up data and program. for 8080 and 6800 .

NEW - 8080 I/O BOARD
Permanent Relief from
Chafing"
This is our new "turnkey" board. Turn
on your Altair or Imsai and go (No
Bootstrapping). Controls one terminal
(CRT or TTY) and one o r two cassettes
with all programs in ROM. Enables you
to turn on and just type in what you
want done. Loads, Dumps, Examines,
Modifies from the keyboard in Hex.
Loads Octal. For the cassettes, it is a fully
software controlled Load and Dump at
the touch of a key. Even loads MITS
Basic. Ends "Bootstrap Chafe" forever.
Uses 512 bytes of ROM , one UART for
the terminal and one USART for the
Cassettes. Our orders are backed up on
this one. #2510 (R) Kit form $140. Fully
assembled and tested $170.00.

SPECIFICATIONS: Model CC7 $149.95
A. Recording Mode : Tape Saturation binary (NRZ). This

is not a FSK or Home type recorder . No voice capability. No
Modem. Runs at 2400 baud or less Asynchronous and 4800
baud Synchronous. Runs at 3 .1"/sec. Speed mechanically
requlated ±.5% or better.

B. Two channels (1 ) Clock , (2) Data . Or two data
channels providing four (4) tracks on the cassette , Can also
be used for Bi-Phase, Manchester, etc.

C. Inputs : Two (2). Will accept TTY, TTL o r RS 232
diqitOll.

D. Outputs: Two (2) . Board changeOible from TTY ,
RS232 or TTL digitOl!.

E. Erase : Erna while recording' one track at a time.
Record new dOita on one track and preserve three or record
on two and preserve two .

F. Compatibility: Will interface any computer using' a
UART or ACIA beard, (Altair, Sphere, IMSAI , M68oo , etc. )

G. Other Data : 110·220 V - (50 .60) H1: ; 3 Watts total:
UL listed; three wire line cord; on/off $Witch; audio . meter
and light operation monitors. Remote eemrct of motor
optional. Four foot , seven conductor remo ting cable pre
vided.

H. WarrOin tee: 90 days. All units tested at 300 and 2400
baud before shipment . Teat cassette with 8080 software
program induded.
Also available - MODEL CC7A with variable motor speed
which is electronically requlated. Runs 4800 baud Synchro
nous or A$ynchronous . Recommmded for quantity users
who require tape interchangeability. Comes with speed
calibration tape to set exact speed against 60 cycle line .
$ 169.95.
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NATIONAL MULTIPLEX CORPORAT ION
3474 Rand Avenue, Box 288
South Plainfield, New Jersey 07080

(2011 561 ·3600

SHIP TO,

• . • • DOIIa Recorder CC·7 @$I49.95 Please enclose $2 .00
Shipping & H.mdling

.. . . Data Recorder CC·7A @ 5169 .95 on each Recorder
or UO Board.

... . OperOiting & Technical ManuOil (Schema. tics) includes
Software & Hookups for 8080, 6800, and UO. @ $2 .00

N.J . Residents add 5% Sales Tax

Co, ~ E- .:>."hon lllolt _

$qwol...... ----------- - - -

Total tndosed $
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Fig. 1. Organization o f the "data bank." Each file is stored on an individual cassette.

The Soft Art

of Programming

- - part III
(Here's the final tnstatt

ment of Rich Didday 's series
on BASIC programming. The
article is written around a
record-keeping program for
computer club members . . .
but the concepts presented
will be applicable in many
other areas as well. For the
beginner, a lot can be learned
from reading and analyzing
the program - which holds
true for experienced program-

~ 92

mers; too. I'd like to invite
you readers who sit down and
develop the machine language
routines for cassette read and
write to submit them for
publication. OK? - Ed.)

What we 've been doing: In
Part I we went over ways of
learning the individual ele
ments of the programming
language BASIC, emphasizing
that good programming
involves planning things out

long before you ever write
any statements in BASIC
(programming is a lot more
than just coding). We played
around. We had fun.

In Part /I we began to put
together sequences of com
puter instructions (BAS IC
statements) in order to carry
out a substantial, useful task
- namely, the record-keeping
requirements of our com
puter club. We saw lWys of

using arrays, ways of
estimating how much
memory our program would
need for data storage, ways of
cutting down on memory
usage. We got frustrated.

In th is, the concluding
part, we'll finish the record
keeping program by pulling
together the ideas we laid out
last time, with some major
i m p r o v e me n t s . We'/I
emphasize the notion o f



Fig. 2. Basic struc ture of the record-keeping program with each command described.
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Commaod

The Main Program

The main program begins
by declaring the arrays to
s tore membership records
(exact ly the same as last

t ime), will make the syste m
much more convenient to
use. For now, let's follow
through in a " top-down" way
and code the main structure
of the program, the part
shown in the flow chart in
Fi g. 2. We'll leave th e details
for subro ut ines which we 'll
work out o ne by one. Th is
gene ral strategy is sometimes
called "top-down progra m
ming" and som eti me s
" modular program ming." The
idea is t hat by breaking the
problem down into manage
able chunks, you're less li kely
to get confused, and more
likely to keep all your objec
t ives in mind as you go.

the system has been used
before, th ere will be a tape
with the dir ectory informa
tion o n it , and the program
requests the user to mount it
and read it in.

Next , the program offers
to print a summary of the
ava ilable commands (that 's
handled by the subrout ine
which starts at stateme nt
3000 , which we'll get to
soo n).

F in a ll y , t he program
enter s the mai n loop (starting
at statement 2000) which
asks for a COMMAND, inter
pret s it, and carries it o ut.
The program segment for the
END com mand begins at
statement 2040, the code for
the LI ST command begins at
2200, the ADD at 2450, and
the DELETE at 2570 . If the
user ty pes in an inva lid com
mand, control passes to sta te-

ti me) and the arrays which
hold information about each
file [i.e., the d irecto ry infor
mat ion). The next step is to
initiali ze a number of the
variables which we'l l use to
minimize the number of tape
o perat ions required . Al so,
there is a variabl e which
you'll have to tai lor to your
ow n system: Rl , which tells
how many records can fit in
memory at o nce.

The next thing the pro
gram does is determine how
to init iali ze the directo ry
information . If this is the fi rst
use of the system ever, there
is no directory tape yet, so
the program fills zeros into
the appro priate parts o f the
directory, and gets read y to
star t creating the first file
(which will eventually be
stored on cassette ta pe nu m
ber 1). If, on the other hand,

Act ion Ta ken

End of run . If tbe fi le currently in memory h as been a lt ered in any way,
wr it e it out to its ca sse tte tape. If the directory has been a lter ed , wr it e it
out also.

Ir rsert a ne w recor d . Ask for the new member ' s name . figure o u t what file
it goes o n. 11 t hat f ile isn't in memory , get it. Get the rest of the member
informatio n lind insert the new reco rd in alphabetical order.

Remove a record fro m the mKarv. Fo r safety's sake , pri nt the .......ole record
and ask again befo re dele ting it .

Genera te a ma iling list . Go through the en tire lib rary , s ta rt ing wit h tape file
1 , p rinting names and add resses of appropriate members.
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LI ST

ADD

END

DELETE

developing our program part
by port, keeping the user 's
convenience and our overall
objectives clearly in mind.
wc'tt be satisfied, ready to go
onward and upward.

A t last ! We're finally
ready to finish our

re cord- keep ing pro gram .
Before plunging into the
details of the finished pro
gram, let 's be sure we have
the big picture firml y in
mind.

Fig. 1 shows the organ iza
tion of ou r " da ta ban k."
There is a record for each
mem ber. Each record consists
of six fields which store
spec ific infor mation about
that member. A file consists
of some number of records,
the o nly restriction being that
the num ber o f records on a
given file can be no more
than will fit in memory at
once. We 'l l store each file o n
a separate cassette tape, so
we'll use the te rms file, tape,
and tape file prett y much
interchangeably. In add ition
to the ta pes storing mem ber
ship records, there is o ne
mo re which stores a directory
which we 'll use to enable our
program to decide which tape
fi le it needs to find a specific
member's record. The direc
tory tape together wi th the
membershi p record tape files
make up the library.

Our program mus t
init ialize and maintai n the
library, calli ng for and re
writ ing tape fi les as the need
arises (based on the com
mands the user gives at the
term inal). The fou r cern
mands ADD, DELETE, LIST,
and END seem sufficie nt for
our needs. Fig. 2 describes
each comma nd and shows the
basic structure o f the pro
gram.

So far, the only difference
fro m last mont h's plan is the
inclusion of a directory. It is
a big difference, though,
because the directo ry,
coupled with a more reason
able way of organizing the
re cords (namely, keeping
them in alphabetical order
ins tead of in no order like last



Al • t he maximum n umber of record s per file.
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remove the old record and
insert the changed version of
it in the proper place. It
seemed simpler to me to just
provide a DELETE command
and let the user do updates
with it . Again, it's a matter of
taste. If you feel that yo u'd
rather have an UPDATE com
mand, or you'd like to add
some other comma nd, the
way the main program is
organized makes it easy to do
so. For example, suppose you
want to add a command
called PRINT which asks for
a member's name and then
pri n ts the correspo nding
record. All you'd have to do
is insert an appropriate test at
statement 2750, insert the
appropriate statements at
that poin t , and shift the state
ments which handle illegal
commands down to the end,
li ke th is:

The Get Name, File, and
location Subroutine

This subroutine performs a
fairly simple task concep
tually - namely, getting a
member's na me from the user
and then fi nding whe re it
goes. However, si nce the right
file may not be in memory , it
can take a fair amount of
thrashi ng around to accom
plish th is task.

Gett ing the member 's
name is easy, but how do we
use the directory to discover
which file that member's
record should be on? The
F$( ) part of the directory
gives the first member on
each file. We begi n by con
sider ing fil e number 1 (the
variable T2 stores the number
of the tape file we're con
sider ing). If there is only one
tape file, then we're done 
the membe r must go on file
1. If there are more, we get to
line 4080. If the name we
seek comes before the first
name on file 2. we're done 
again, the member must go
on file 1, If on the other
hand, the name we seek

One difference from last
month' s scheme is that
there's no longer an UPDATE
command for altering a mem
ber's record. Since we're now
keeping the records in alpha
betical order, the UPDATE
command isn' t as simple as
before - if the spelling of the
member name changes, the
program would have to
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The Command Summary
Subroutine

The su broutine which
begins at statem ent 3000
simply print s a summary of
the available commands.
Depending on yo ur taste, it
could be made more exten
sive, and include such details
as how to load and start your
cassette tape equi pment, how
to store the tape fil es, and so
on, On the other hand, if
your system will be used only
by people who are very
familia r with it, the sub
routine could be shorte ned.
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TM direcrory at a parricular point in rime.

There are t'M> assumptions that heavil y influence t he des ign of the record -keeping p rogram. First ,
I' ve assu med t hat (eventually) there w ill be many more records than will fil in memory at o nce. If in
your par ticular ap plicat ion tha t' s not t rue. y ou ca n simplify the program substant ia lly (you no longer
need the directory . t he up date p rocedu re, no r any of t he e la borate tape requ est ing a nd dumpi ng
machinat ions).

The second assumption is t ha t _ ha ve o nly o ne simple. slow cassette recorder to work with . T hat
means that any extra v.ork t he program can do to avoid reading or writi ng tapes will be well worth t he
effort. By keeping tM records in alphabetical o rder a nd by keeping a d ire cto ry snowing where each
tape file starts, we can f igure o ut what t ape file a part icular name goes on immediate ly . with no extra
tape reads. By keeping t rack o f whet her or not a file in memory ha s been alt ered, we can avoid a ny
u nnecessary tape write opera t ions.

Other Key Variab les:

01 • 1 if d irectory has been alt ered
at any time d uring the c urren t ru n.
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men t 2750.
T he st a tements which

handle the com mands make
frequent use of subrouti nes
to carry out the detail s. As
you go over the state ments,
keep referring to the flow
chart in Fig. 2 to see how
things fi t into the overall
scheme. Incidentally. even if
you have no plans whatsoever
to implement this program on
your own machine, you'll
learn a lot by making sure
you see how the program
works, and by try ing to redo
parts of it in d ifferent ways,
seei ng if you can ma ke it
cleaner and more useful. (I'm
happy wi th it the way it is,
but everyone 's taste and
specific needs differ.)

Tl .. 1 if t he tape file in memory
has been alter&d in any way.



Fig. 3. The binary search procedure.
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comes after the first name on
file 2, the test in line 4080
fails, and we add one to T2
and go through the process
again. Eventually, eithe r we
co me to the last tape file (and
the t e st in line 4070
succeeds ), or else we find th at
the name goes before the first
name o n file T2+1 (and the
test in line 4080 succeeds). In
eithe r case, when we exit to
line 411 0 , we know that the
member belongs on file T2.

Next, the routine checks
to see if the right file is
a lready in memory (line
4 120), and if not, we fl ush
ou t whatever fi le is in
memory (using the fl ush sub
rou tine which begins at state
ment 7000) and request the
proper file (using the tape
read subrouti ne - line 6000).
At last we have the right fi le
in memo ry and we can call
t he searc h subrout ine (li ne
5000) to determine where the
record goes in the file.
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Binary Search Subro ut ine

The next subrout ine is a
key one. It's the subro ut ine
that searches the records in
memory for a particular
member's name (stored in
P$). It 's differen t fro m last
t ime because now we 're
storing the records in alpha
betical order of the members'
names. The main reason we're
doing that is to minimize the
number of tape opera tions
the user has to do . However,
there's an added benefi t. Our
program will be able to look
up records much faster th an
before . Why's that ?

Imagine ho w horrible it
would be if the phone com
pany listed peopl e in the ir
pho ne director y in th e order
in which they signed up for
phones! My phone book has
about 72,000 listings in the
white pages. Even if I could
look at 5 entr ies per second ,

it would take two hours to
find a number, on the
average. (That's assuming I
did n't go bananas flrst.] Of
course, the phone com pany
has had the goo d sense to put
the listi ngs in alphabetical
order, and we all know how
to use that fact to enable us
to find a number in a few
seconds. Qu ite a difference.

It 's easy to see why having
the entries in alphabetical
order is such a big deal. If
they're not, when I look at an
entry and it turns ou t not to
be th e right o ne, I' ve elim
inated just that o ne possi 
bility. On the othe r hand, if
they ar e in order, and I look
at an entry near the middle of
the phone book, if it 's not
the right one. I ca n eliminate
36,000 entries from further
conside ration by checking
whether the name I want
co mes before o r after the o ne
I just looked at.

lr's all very well to imagine
looking up numbers in the
pho ne book - now we have
to devise a computer progra m
tha t mimics what we do . The
key idea seems to be that as
we go along, we keep nar
rowing down the region of
the phone book in which the
entry must lie. Let 's use two
variables , one called L (for
Low) which stores an array
subscript value whic h we
know to be lower than the
position of the name we seek,
and o ne called H (for High)
that stores a value whic h is
higher than the subscript of
th e desired e lement. Then ,
each time thro ugh the loop,
we'll look at the array
position midway between L
and H. If it's the name we're
looking for, we're done. If
t he name co mes earl ier than
t he one we just looked at,
we 'll adjust H. If it co mes
later, we adjust L. If Land H
squeeze together before we 've
found the name we want,
that means that the name
wasn ' t in th e array at all, but
th at it shou ld be at locat ion
H. Since each step of th is
procedure can eliminate half
of the remaining possibilities,
it 's called a binary search
procedure. Fo llow through

the flow chart in Fig. 3 with a
few examples to get a feeling
for how it works.
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Read Tape Subrout ine

This subrout ine is fairl y
simple , but parts of it depend
o n the detail s of your cassette
tape interface. l've assumed
that o n your syste m, you can
"fool " the BAS IC interpreter
into accepting input values
from tape through INPUT
statements. On our system,
we dig into th e interpre ter
code and change the I/O port
specifi cat io n used by the
routine that handles terminal
I/O. After the desired values
have been read in from the
tape, we swi tch it back so
t hat further INPUTs come
from the term inal.

The seq uence of state
ments from 6080 to 6140
may look a little weird unless
you recall that every time
BASIC comes to a comma in

the input, it assumes that 's
the end of th e value, so that,
for example, the co mma after
t he member's last name
divides the entire mem ber's
nam e into two separate
stri ngs._ _.. -......_._ "'-""-"-"--_ -_ --- ..'-_ ._ ,,_.---- '"_ ' .. ,_ ..........-- _ -..... ..'" ' ,- -. ...- ",_ ..
.... ...." """ 10
,, '. ," ••" ' .. ' 'n".. ,""", .. ",,- " '''"'' ' ''' ."".. ".., ,, ."",...".. .. " -_..--~.- '"............ , ""'--... - ..... __ . ' ,..._._...n_ ....
__ •__., ' ..._000<0- --..............._ .....- ,,, .._...-
Flush Current File Subro u
tine

If the f ile that's curren t ly
in me mory hasn't been
changed in any way, T1 will
equal 0, and we get away
with doing nothi ng (and the
user can just rewind the tape
and put it away wi thout
waiting for the file to be
rewritten ). If it has been
altered , we co py the new
version back to cassette tape
for storage using the tape
write subrouti ne. "52" is a
parameter whi ch tells the
tape write subrout ine where
to star t from in memor y. In
the " flush" operat ion, we
want to write the entire file,
so we set 52=0.
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Debugging : So me Tips
The first pr inciple of debugging mav seem o bvio us, but for some reason it gets vio lated all the t ime.

You have to know whar 's supposed to be going on before you can rell wher's wrong. In practical
terms, that means t hat you shou ld have your ucw char ts, plans, and no tes by your side (and you
should use the m) as you try to figure out why t he program' s responses are wacky , why you 're getting
that error message, why you fee l nervous.

BASIC provides some n ice features t hat a id debugging . It's easy t o toss STOP statements at suspect
places, and when the program stops there, to use the system in the " conso le mode" t o investigate
what 's happening .

For example, when 1 ran into trouble with the shift routine , I typed
111 25 STOP

and ran the program again. When it stopped at 11125, I weed
PAINT SO, FO

and the system responded
-1 0

That told me w hy I was getting the " sub script out of range" error message, but why was SO
star t ing off at·11

The important th ing at th is point, a nd the thi ng t hat takes some discipl ine, is to resist t he
temptation to slap in the first fix yo u can t hink 01 t hat will cure t he imm ediate symptom. You' ll be
much better off il you take your lime, prowl a round checking values, figuring out what the real
problem is. In th is case, it turned o ut t ha t my whole Strategy lor sh ifting was wrong. If 1 had just
cha nged t he stat eme nt that set SO t o its init ial value, the p rogram would have fa iled in o ther
sit ua tions.

... 0<.. ... ,"'" '"". ," '0-""" ...."..

Update Subrout ine

Whe n repeated ADDs have
filled up a file, we have to do
something about it. The most
reasonabl e thing to do seems
to split that file in half and
make two tape files out of it.
Why doe s that seem reason
able? Anot her opt ion wou ld
be to add a new tape file at
the end of the library, and
then spread the records fro m
all the fil es out evenl y. Si nce
that woul d mean a tr emen
do us number of tape reads
and writes if the li brary was
big. I ruled it out (we do n't
want people sitting arou nd
muttering subvers ive things
like " Wh y don 't we up t he
club dues and get a disk?" ).
After I had ruled out the
second option, I came up
with ano ther reason for rul ing
it out: If a particu lar fil e has
o ve rf lowed, it might be
because a lot of club mem
bers have na mes in the same
part of the alphabet, so it
makes more sense to make
more roo m right around that
f ile than to make a little more
r o o m thr o ugh o u t t he
alphabet.

Si nce the update yields
two tape files where there
was one before, and si nce the
tape files themsel ves have to
be kept in alphabetical order
for the d irectory scheme to
work right, the user has to
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Shift Subroutine

Th is ro ut ine does the shift
ing required by the insert and
dele te subroutines. For some
reason, it was a rea l pain in
the neck to write. It seems
like such a simple thing to do,
and now that I've got it work
ing, it looks so reasonab le,
but ... I wrote it slight ly
differentl y at first, only to'
find that it blew up the fi rst
t ime I did an ADD. The
pro ble m was that G (T) is 0
be fore fil e T has any records
o n it, and th e way I had
written the stupi d thing, it
t ried to access array locat ion
-1. I' m sure it demonstra tes
some Grand Principle about
programm ing, bu t which o ne
I don't know. Probably some
varia nt of Murphy's Law.

Delete A Record Subroutine

This subrouti ne carries out
the detai ls of the DELETE
command. It uses the shift
subrout ine to shift all records
after the o ne to be deleted,
updates the directory, and
notes (by mak ing sure that
T1 is 1) tha t the file has been
altered.
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stuc k the new records in t he
next unused loca t ion in the
arrays. Now we have to move
records (half of them on the
average) to make room for
the new record. The ti me
diffe rence will be barely
not iceable compared to the
tremendo us savings we make
by elimina ting ta pe read oper
ations, so we're st il l miles
ahea d wi th our new scheme .

After add ing a new record,
we need to cha nge the dir ec
tor y and , since we've just
altered the fil e , we have to
make sure that Tl is 1 to
reflect t ha t fact (see lines
9200 through 9230) .

Be fo r e we RETURN,
the re's o ne more thin g we
have to check . What if adding
this record has co mplete ly
fill ed memory? If so, the next
ADD command woul d cause
the file to over flo w. Since R1
te lls how many records are
allowed on a file, we see if
we' ve hit the lim it in line
9260 . Remember that G(T)
te ll s how ma ny records are on
file T, If we have, we initiate
an up date operat ion by
calli ng the update subrouti ne.

•

Tape Write Subroutine

Like the tape read subrou
t ine. this o ne is sim ple con
ceptually, but depends on
y our ability to write a
machine language program to
" foo l" the BASIC interpreter.
In this case, we want to make
the out put from a PRINT
sta tement go to the ta pe
ma chine instead of the
terminal. If that's hopelessly
messy on your sys tem, you
may wind up having to write
a machine language rout ine to
handle all the detail s of
memorv-to-tape operations.
Maybe someday there'll be
s ta n da rds ad opted and
accepted so we don 't have to
keep "re inventing the wheel"
everyt ime we want to do I/O!

Insert New Record Subrou
tine

Th is subrou t ine is used to
carry out the ADD command .
It, like the searc h routine, is
more complex than last t ime
because we now want the
records to be in alphabet ical
order. If yo u look back at the
main program. you 'll see that
th is subroutine is called after
we're sure the right tape file
is in memory, and after we've
determined where the new
record sho uld go in tha t file
(the binary search routine
returns the location in
memory ce ll " I"). In order to
keep the records in order, we
have to shift some of the
records already in the file to
make room for the new
entry .

The old adage "you don 't
get so mething for nothing"
a p p li es here . A lt hough
keeping the records in order
lets us look thi ngs up faster ,
it makes inserting a new
r ec ord slower. With last
month 's scheme, we just
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Some Possible tmorovemems
One added feature t hat would be wor t hwh ile would be for t he LIST command t o convert the

member names t o the " fi rst middle last" form before printing ou t the mailing labels . Most people
VIIOuld probab ly rather have t heir mail addressed t o t hem t hat way . Y our versi on 01 BAS IC should
have bui lt-i n str ing manipulatio n f unction s w h ich will make it easy t o code this flo w char t:

them as address labels), and
th e upda te operation, whic h
happe ns whenever a fil e gets
fu ll.

So t hat's the record
keep ing program. In o ne
sense, it 's f inished - it works,
it does what I wanted it to,
it's useful. In another sense,
it'l l never be finished - as it
get s used , incon venient
features co me to light ; occa
si onal ly o t her ways to
o rganize it ent er my mind. I
guess the ultimate record
keeping program would be
one that did absolutely every
thing all by itself , from read
ing th e mor ning mail, to
cashing checks, to sending
notices to peo ple who are
behind in their dues, to
kee ping me co mpany when
nobody is around , That o ne
will have to wait a while.

As The Smo ke Clears . . .

Well. ~'ve covered an
incred ible amou nt of material
in th e se thre e art icles.
Possibly too much. Certainly
too much to absorb co m
pletely if yo u really were
starti ng from scratch in Part
I. But even if it doesn 't all fi t
together for you yet, I ho pe
the fee ling of what it 's li ke to
p rogram got across . The
f ee l in g t ha t when you
actuall y star t doing some
thing, you' re in for a st ruggle
at t imes, some ups and
downs. The feel ing that to
create a fi nished product you
have to keep refining, testing ,
and revi sing yo ur plans. No
o ne has ever written even a
med ium-sized program by
just si tting down at the
terminal and pou nding out
lines of BASIC. If that was all
there was to it, it wouldn' t
even be much fun. What I
really li ke about program
ming is that it involves many
apsects of life itself: drea m
i ng , planning, te s t ing ,
bringi ng your dream s down
to the hard realit y of what
the machi ne can do, gett ing
the bugs ou t, refini ng you r
plans, fi na lly seeing your pro
gram ru n, using it, and th en
starti ng to dream about the
ne x t grand scheme, It 's
grea t! -

The o nly thi ngs that aren' t
demonstrated in the sample
run are the mailing LIST
option, whic h prints nam es
and addresses (we cut th em
out o f the list ing and use
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Using The System

To use th e record -keeping
program o n your syste m, you
need to copy the sta te ments
in the program, fill in the
calls to machine language sub
routin es to do the cassette
tape operations, find a good,
sa fe place to store the
cassette tapes which hold the
direc tory and fi les, and let 'er
rip ! Here's a sam ple ru n
showing some of th e feat ures
( I've und erlined th e par ts I
entered).
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renumber all t he tapes after
the one being updated. That 's
a possible sou rce of error, so
anyone who is going to have
access to the system should
be warned about it. If the
tape f iles do happen to get
out of order, the tape read
subrou t ine wi ll catch th e
erro r (see lines 61 90 throu gh
6220) , but it might ta ke a
number of laborious tape
reads to get things working
again.

The subroutine shou ld be
pretty easy to follow. It
copies the second half o f the
file in memory to the new
tape and the n updates the
directory appropriatel y. It
leaves the rest of the old file
in memor y, and since it 's still
file number T, no thing has to
be done exce pt to record its
new (shorter) length in the
directory (line 12240).

A nother p rob lem that could use some work is that the prog ram is totally unforg iv ing about
misspell ings. You might find i t nicer to have the program ch eck just the f irst letter o f the com mands,
so t hat misspell ings like t he o ne in t he sa mp le run l D EL TE lor DE LETE) wouldn't make any
difference. A similar but bigger problem is that if you don' t abbreviat e a member's name the sam e w ay
o n different occasions, t he p rogram will treat each d i fferent spe lling as a d ifferent member. One
solution would be to Wl'" ite a subroutine wh ich can tell if tw o names are "close." It cou ld decide that
tv«] names were " cl ose" if the last names were the 5ame and the f irst names have a lot of letters in
common. T hen i f the u ser Iyp es II name that t he p rog ram can't f ind, the p rogram can look for names
that are " close" to t he o ne the user wa nts. If the program manages t o find such II name, it should t hen
ask t he user if the t wo names actua lly ref er to t he sa me person .

O ne last thing : I f you' re t ight on memory, you ' ll p robably benef it by redo ing t he part of t he
p rogram t hat decides when t o do an update. If you have the progra m count the num ber of characters
on each f i le instead o f just t he number of records, you'll be ab le t o squeeze every last byte out o f your
memory. Hopefully your version of BASIC h as II bu ilt·in func t ion th at com putes t he length 0111 string
(it's called LEN in A ltair BASICI , w h ich will help greally.
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& all our dealers

Where you can get
the Jupiter II computer
system- a computer
for all reasons!

1015 WEST 109th STREET GARDENA CA 90248 12131329-8941
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Now we're on TV!
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HAVE ~lATE JIJPITERDC
THE COI'1PLETE CGt'IPUTER
INCLUDING PERIPHERALS

Wave Mate introduces Jupite r IlC,
a complete co mputer sys tem

incorporating a monitor quality
TV interface. This system

provides everyt hing you need
to crea te and run application

programs. J upiter l l 'C includes
a CPU with 8K dynamic RAM

and 3 K RO~f memory, video
terminal inte rface and

keyboard, an d dua l aud io
cassette tape interface.

Th e TV interface fea tures
upper and lower case and

Greek character sets, and dot graphics. The dual aud io cassette in te rface
provides sta rt /s top operat ion and opera tes at 300, 600, or 1200 baud .

And of course we still provide these high-quality features: burn-in
tested Ie's. socke ted Ie 's, co mplete documen tation , and more.

ATTENTION :
ORIGINAL EQUIPMENT
~lANUFACTURERS

Jupiter lIe provides OEM s
with the tools to get sys tems
into the field faster and at
lower cost . (I) Use J upiter lie
as your development system.
Perfect for development of
software and special hard ware.
(::! ) Use Jupiter nc for
prototype systems. Only
Wave Mate provides the tools 
wire wrap modules, universal
modules, comple te
docum entation - to easily
tailor syste m logic and add
customized inte rfa ces within
the basic Jupiter ll C package .

SOFTWARE

All Jupiter lie systems feature a sophist icated monitor/debugger package including a versatile
in te rrup t sys tem and I/O monitor call instruc tions. A programmable macro editor and expanded
assembler are also provided . Proposed ANS I standard BASIC is included with Jupiter lIe.

TH E JUPITE R lIC KIT : 52850

The kit includes the CPU. software debugger and monitor m od ule, 8 K dynamic memory, module
cage, power supply, front panel, video inte rface, cassette in te rface, and all th e documentation
required to assemble, run, and u nderstand the sys tem as well as modification instructions for a
black and white TV set.

THE JUPITER lIC ASSEMBLED SYSTEM : 53800

All componen ts of the Jupiter IIC kit plus two audio casse tte un its and a 12-i nch black and
whi te TV set. The complete sys tem is shipped with all componen ts assembled and tested.

SPECIF ICATlONS

CPU
MC 6800; eight-level interrupt.
prioritized and maskable by
level; singl e-cycle and bl ock
DMA

DUA L AUDIO CASSETTE
Complete p aper tape rep lace
ment; star t /stop motor con
t rol; 300, 600, or 1200 baud
(cry stal controlled); error
correct ion

VIDEO TE RMINAL
INTERFACE

64 )( 32 lines

Upper and lower case,

p lus Greek alphabet ; 7 x 12 format,
128 dot (her .] x 96 dot lvert.]

graphics

MEMORY
8K dynamic R AM; 3K ROM ;
1K dual-port static RAM

KE YBOARD
Generates f ul l 128-Character
ASCII set

T eleph one (213) 329·894 1

r - -- -- ---- - - -- - - - -l
I 0 Send details on Jupi ter II systems I
o Have salesman call I

I Name I
I
I
I
I
I_ __ __ J

Ti tle _

I Company _

I A dd re" _

I City State Z ip
I Phone _

,- ---
WA V E MA T E 10 15 West 190111 St reet, Gardena, Cal ifornia 90248

Dept. 203
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Dan Stogdill VE3DWC
182 Victoria Street
St. MarY!I, On tario
CANADA NOM 2VO

Getting By the Friden - 8800

Communications Gap

- - interface made easy

The A ftairlFriden sy stem. The 8800 is sitting next to the Friden TM 2OK714 keyboord-prtnter.
The TM 20K715 controller (without its cover) is visible under the table.

1td 100

R ecent ly, a number of
Friden k e v bo ar d 

printers and associated con
trollers have appeared on the
surplus market. This art icle is
concerned with the TM
20K714 keyboard-pri nter and
its companion TM 20K7 15
controller, which, in combin
at ion, formed the heart of the

Burroughs 9350-2 Commu ni
cat ions Terminal. Whi le these
are certa in ly impressive
looking units, hobbyists have
been experiencing d ifficulty
in getti ng th em "on-li ne"
wi th the ir home computer
systems. This article describes
the hardware modifications
and the software which were

Photo bV Doug Wood

implemented to overco me the
com munications gap which
ex isted betwee n my 8800 and
the asocial Fr ldc n.

Hardware

Hardware modifi cat ions to
th e 8800 and the Fride n's
control unit are relatively
straightforward .

The input and output of
the controller is R5-232· B
compa t ible. In this configu ra
t ion, the resti ng, mark, or
logic 1 condition is more
positive than +3 volts and the
space or logic 0 con dition is
more negative than -3 volts.
The EIA serial interfaces,
which are being used by most
hobbyists, conform to RS
232-C specs. This configura
t ion defi nes the logic 1 condi
t ion as more nega tive than -3
volts and th e logic 0 con
dit ion as more positive than
+3 volts. Consequentl y, for
150 baud serial transmission
to and from the Friden it is
ne cessar y to invert the
polarity o f th e transmitted
and received data signals.

Due to the fact that I have
a Processo r Technology 3P+S
inte rface, th e parts necessary
to invert the signals already
ex isted on the boa rd (see Fig.
1). Pin 25 (the " Tx Out" of
the UART) was connected as
usual to the appropriate gate
of lC5, which provides the
R$-232-C output. The output
of this gate was connected
back to the input of a second
gate of IC5. The output of
this second gate no w pro
vided th e appropriate polarity
signal for transmission to the
terminal, i.e., the output
signal now confor med to
R5-232-B specs as a result of



Fig. I. The interconnection between the Friden 's TM 2OK71S
controller and the Processor Technology 3P+S interface. Note
the cascading of the top two gates of ICS and ICl O, to provide
the necessary inversion.

The software presented
below causes the 8800 to
simulate the transmit con
ditions which existed at the
Bur r o ugh s B3 5 01 (t he
Frtdcn's host computer). As
can be seen, the requirements
necessary to make the Friden
accept da ta from the 8800
are muc h more stri ngent than
the cond itions required to
make the Friden "talk" to
the 8800.

The Software

For explanatory pur poses,
the program is divided into
two main rout ines: BUFFI N
and PRINT. BUFFI N is called
up by the ou tput ro utine of
my MO N ITOR program.
(Any general output ro utine
can be used to call BUFFIN.)
In my system, as the MON
ITOR o utputs da ta the char
acters are displayed o n a CRT
disp lay and stored in a buffer
area in the 8800's memory,
for eve ntual transfe r to the
buffer of the Frlden . When a
CR charac ter is detected,
BU FF IN calls up the PRINT
rout ine. PRINT is responsible
for the actual transfer of da ta
from the buffer in the 8800
to the Friden's buffer, and
for t he ge neration an d
transfer of the " handshake"
c harac te rs desc ribed pre
viously. BUFFIN and PRINT
will not interfere with the
outputt ing of data to the
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putting data to the Friden .)
Note that it is important
(necessary) to reply to trans
missions fro m the Friden by
sending back the ACK cha r
acter; otherwise, the key
board will remain locked up
a nd the TIME-OUT and
ERRO R lamps wi ll come o n.
Keep in mind that the
Frldcn's buffer has a maxi
mum capacity of 150 cha r
acte rs befo re the OVE R
FLOW light co mes on.

Printer Recept ion Proced ure

When the term inal is
ne i the r t r ansmitting nor
actively receiving, it is in an
idle mode. Message rece ption
begins with the detect ion of
an ST X cha racter from the
computer. As characters are
received, they are placed in
the Friden ' s buffer. Upon
rece ption of an ETB/ ETX
character, the term inal gen
erates an LRC character and
loo ks for a n identi cal LRC
character to be sent down by
the co mp uter. If no LRC
errors have been detected , the
term inal transmi ts an ACK
cha racter to the computer
and commences to print the
contents of its (the
te r minal's) buffer. T he
term inal resets the green
RECEIVE lamp and returns
to the idle mode following
recept ion of the ETX char
acter.

acter to occur. The operator
may then enter a block of
data, te rmi nating it by
pressi ng the ET B or ETX key.
(Data are prov ide d to the line
as keyed, a nd also stored in
the terminal 's buffer for
possible later retra nsm ission.)
For simplicity's sake, we will
not make use of this retrans
mission feature . Fo llowing
transm ission of the ETB or
ETX characte r, the SEND
lamp then turn s off and the
termi nal generates a Longi
tudinal Redu nda ncy Check
(LRe) character, which it
also sends down the line to
the computer. The terminal
then waits for an ACK stat us
character from the co mpute r.
If this is recei ved when t he
transmission was te rminated
by an ETB, the terminal is
cleared, the keyboard un
locks, and the SEND lamp
comes on. The last block of a
transm ission shou ld be
term inate d by an ETX cha r
acter. No w, followin g recep
t ion of an ACK character by
the termina l, the TRANSMIT
Iamp goes out and the
terminal returns to the id le
mode.

A conventiona l input
routine will read ily accept
data fro m the Friden . Since
insta nces of these are co m
mon, I will not get into a
description of o ne here. Ho w
ever, a few suggestions con
cerning the routine are in
order. You may choose to
have the rout ine ignor e the
STX character, since it is not
a piece of valid data with
reference to your text. How
eve r, the routine shou ld
recognize the ETB/ETX char
acters as flags, and upon their
detection send an ACK to the
Friden. Your input rou tine
should a lso ignore the
terminal generated LRC cha r
acter; li ke the STX, it is not
relevan t to the actual te xt
being tra nsmitted. You could
use a routine, similar to the
one presented later. which
will use the LRC for detec
tion of transmitted errors,
but it is not necessary for the
input ro uti ne. (As you will
soon see, the LRC character
plays a major role in out-

the additional inversion pro
vided by the second gate. In
order to receive data from the
Friden , two gates of IC1 0 on
the 3P+S were similarly cas
cade d. The additional inver
sion provided by the first gate
makes the Friden's R5-232-B
transmitted signa l appear as
RS-232-C to the second gate.
The output of th is second
gate is connected to pin 20,
the "Rev In" of the UART.

For those of you who have
othe r I/O interfaces, all that
is required is to connect an
inverter (such as a TTL NOR
gate) between the data pins
of the UAR T and whatever
circuit ry (be it transistor or
Ie) which prese nt ly boosts
th e I/O signa ls to the
RS-232-C level. By inserting
the inverters be tween the
UART and the existing cir
cuitry, you will invert the
data signals an d still maintain
the R5-232 drive levels. Suc h
would not be the case if the
TTL inverters were externa l
to the exis ting circu it ry.

The only other hardware
modification requi red is at
the 25-pi n connector of the
Friden's controller. Tie pin 5
(Clear to Send Line ) to pin
20 (Terminal Ready Line).
With pin 5 pos itive and the
ON-LINE switch act ivated,
the orange ON- LINE light
will be illuminated, con
firming the status of the
Friden. The Friden is now
capable of t ransmitt ing to,
and receiving from, the 8800.

To help clarify the logi c of
the software routi nes which I
developed, it is beneficial to
examine the terminal's trans
mission and reception
procedures.

Keyboard Transm ission Pro
cedure

To transmit from the key
board, assuming the terminal
is operating properly "on
line," the operator presses the
T RANSM IT key. T h is
init iates the transmit mode,
lights the TR ANSMIT and
SEND lam ps, unloc ks the
keyboard, and causes the
transmission of an STX char-
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CRT display, other than
causing a 4 to 7 second delay
at the end of a CR-terminated
line. This time ls consumed
by the 8800 transferring data
f ro m its buffer to the
Friden's buffer , and for t he

detection of the Friden
generated ACK flag.

Use has been made of
memory storage and the
stack, to save the status of
some of the registers which
are redefined when BUFFIN

and PRI NT are called. The
data are assumed to reside in
register B prior to calling
BUFFI N. The program, as
presented, resides in the top
1K of my 9K memory; when
you rel ocate it, pay close

atte nt ion to the memory
references. Nothi ng can make
you wish you had taken up
another hobby faster than
having to track down an
errant me mory reference.

As you study the program,

BUFFIN Py. 041 ·100 '" Push H Save mein mem pointe' 034 006 MV IB l oad B with.., STX

'" "'" lXIH Init ialize buffer pointe' 035 002

'" 200 006 '" CACL Call the OUtpUI
,OJ "'" OJ' 05<J routine

''''' ,ro Mav M,B Slore cto. in buHer ... "'""" ,,. Mav A,B Mo.... o;n. to Ace. "'" 0>5 DC" Decremenl the Ace ,

'''' are "" "'" "" STA SI~ dKrernenled Aa:.

'" 0" Ischa'I CR7

"'" 00' in Ternporwy Slorage l
"0 '" .rz YeI. go 10 "" "'" lor luture reference

'" '" GOTCR 0" 006 MVIB Retrieve preRnt charilCt!.'f flom

'" "'" TSJ cas m Temporerv Sloraqe 3

'" "'"
INX H No, increrneet pointer "'" '" RET Relurn to cilling rouune

'" "'" SHLD sto re buller poinle r IH& L. reginers) OUTIT Pl!, 042-050 '" 'N Input Ihe
us '" in addre"" 102 A" 006 control channel

"6 "'" PII·041 052 '" AN'

'" 34' POP H Ael'ilVe' main mem pointer 053 200 Ready7

"0 '" '" Ret u,n to ca lling routine 054 '" JZ No, loop
GOTCR '" "'"

L.X IH Set bu ller pointer 056 05<J

'" 200 To beginning addr.. 056 0<2
tza "'" of bufle, 0"

,,. MaV A,B Output the

'" "'" SHLD Slore bu Her Idd resa 060 aaa OUT chatacter 10". '" in ldd.... 102 0" 00' termi".1

"6 "'" PII- 041 "" '" RET Retu,n to callinv routioe

'" 000 NOP no operltions 06J 000 NOP No operIt ions

"0 000 NOP helpful in debugging "" 000 NOP helplul in debugging

'" 000 NOP cute 06' 000 NOP di tto

'" 000 NOP dillo 066 000 NOP d itto
NEXT Pg.04 1- 133 '06 MOV 8,M Gel char from buffer 06' 000 NOP ditto

'" J15 CALL. Call up GENL.AC 0" 356 XAI Generate the L.AC characler

'" 000 lhe location of T52 '" 000 Store t he resut!
'36 "'" t he PR INT routine 072 "" STA

'" "6 MQ V A.M "'0.... ch. to Ace. on 0" in TS 3 for

''''' 'TO ce 0" "'" luture reference

'" 0" Is chi' I CR? ". '" RET Return to calling rOUl ine
' <2 '" rz Yet, 1m ch. "6 000 NOP

'" '" in buH". go 10 on 000 NOP

'" "'" CAST DUMP f'v. 042-100 006 MVIB L.old B ....th

'" "'" INX H IlICre<TlInt po imer '" OOJ -' ETX ch.lCler

'" JOJ ' MP No, fetch next '" '" CALL Output lhe

'" '" chI' in buffer '" 050 ETX 10
' 50 "'" by flOil'lfl 10 NEXT ''''' "'" the termina l

LAST '" "'" LXIH Init ialize buffer '" '" CALL. Generate fina l
'52 200 for next pass ' 06 0>0 LRC eneraerer
'53 "'" ,or "'" for t hil ll"S
'54 "'" Store buffer address "0 ,or MOV B,A

'" '" in Iddress 122 '" 000 NOP
'56 "'" Pll_041 '" '" CALL Output It. LRC

'" 34' POPH R", i"" main mem painler '" 05<J

'"' '" RET RelUfn to ma in calling rouline '" "'"PRINT Pi,00t2.()()lJ 026 MV IA Test for first '" 000 NOP
TS> 00' 002 Qllof PRINT '" 000 NOP

00' 376 ce during t his '" 000 NOP
OOJ 000 "'. ACKlT ,,. '" 'N Input the
004 '" CZ Yes, go 10 '" 006 control channel
00' 030 OUTSTX '" 346 AN'
006 0<, '" 00' Aeady ?
0" '" CAL L No, output the '" '" JZ No, loop
"0 050 pre",nt character tas '20

'" "'"
,,.

"'"0" '" CAl l Generlt llhe '" aaa 'N InPUI the
0" " 0 L.RC charlCle, '30 00' data charvwrl
0" "'" fig. 00t2·' 31 376 ce
0" 'TO MOVA,B Isp........t '" 006 Is il l n ACk
0 " 376 "" cn.acter A '" J02 No. loop

'" ots CAl '34 ".020 ara J Z Yet, dump '" "'"0" ' 00 tt. lerminal', '36 0" MVI A Yel. """I PRINT
on "'" buffer '" 00' emrlM'lCe 10 detect
on '" RET No, relurnlO BUFFIN ''''' "" 'T< initial ClIIi
02. 000 NOP No operat ions ,4> 00' of nexl pa..
025 000 NOP help ful in debugging .., "'"025 000 NOP ditto '" 0" MVI A Clea, Ihe LRC
on 000 NOP ditto '" 000 charaCler addre..

OUTSTX !'g,042-03O "0 MOV A.B Store present ,.. 06' 'T<
OJ' "" ST< char.,;te, in ,.. or,
0" oae Temporwy Storage 3 .., "'"0" "'" '50 '" RET Return IQcallil'lfl rOUline

Table 1. AltairJFriden in terface routines.
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WM . M. NYE COMPANY, INC.
1614 - 130th Ave. N.E., Bellevue, WA 98005

Best for beginners . . . preferred by pro's!

NYE VIKING SPEED-X
Mode11 14-31o-000

$8.25
One of 8 models,
all s ure-ha nde d .. .
smooth o pera ting
.. . priced from
$6.65.

Whether you're a "brass pounder" or a " s id e swiper"
insist on the sure, smooth feel, and the long-lasting
quali fy that is buill into every NYE VIKING KEY .

Prices subject to change.
Available at lead ing dealers aro und the world or

write for a descriptive catalog.

NYE VIKING SUPER SOUEEZE KEY
Fast, comfortable, easy . .. and fun!

Model SSK-' (shown)

$23.95
Model SSK-3 (has
sub-base 10 hold
any SPEED-X Key).

$26.95

Concl usio n

Well, there it is. It isn't the
most efficient program,
memory-wise. (I don 't profess
to be a progra mmer.) But it
does work, and the Friden
prod uces a hard copy with a
sty le all its own. Before con
f iguring it to your syste m, be
certai n t hat you understand
"everyt hi ng" in the program.
I wou ldn't want to see a ny
body have to put the days
(and sleepless nights) into this
project which I put in to it.
Actually, it was fu n, but it
had its mo ments.

Good luck wit h it. If you
have a ny difficulties, send an
SAS E and I will try to he lp
you out. Keep o n com
puting! -

c harac te r in t he 8800's
buffer, and the generation of
the all-important ETX and
LRC cha racters by PRI NT,
withi n the t ime d inte rval.
Alas, th is is o ne shortcoming
of thi s configu ration of t he
Friden ; it isn 't part icu larly
suited to interact ive work .

it wi ll become appare nt that
the main calling routine could
call PR INT directly, circum
venting BUF FIN. You may
elect to do so. Ho wever , if
you use the Friden to get
hard copy while yo u are
getting soft copy on a CRT,
you ma y have prob lems.
Some programs, such as those
for games, may o nly output
half a line; they may then
wait for an operator response
before finishing the line and
generating the CR character.
This is O K on a C RT d isplay,
whe re printout is instan
tan eous (we ll , almost instan 
taneous) a nd not be ing timed .
But remember t ha t t he
Fride n has a 25 second timer
which starts with the rece p
tion of the STX character. If
the ETB/ETX and LRC char
acters are no t rece ived in the
25 second interval, a T IME
OUT- ERRO R co ndition will
be displayed. Consequent ly,
t he Frid en 's b uffer will be
cleare d a nd no prin tout will
be obtai ned. Use of BUFFI N
ensures the existence of a CR

If yo u have no label hand y, prin t OLD address here.

•
I ,

SPECIALS
Pla1e xf lJW . 4600 Vae at 1.5A
lCAS 230 Vae 60 Hz primary,
wt . 60 lbs.. .•....• $175.00
Plate xflJW . 3500 Vae at 1.0A
ICAS 230 Vae 60 Hz primary,
wt ,41 lb $125.00
Plate xfmr. 3000 Vac at 0 .7A
lCAS 115/230 VlIe 60 Hz pri.,
wr. 27 lb $95 .00
Plate xflJW . 6CKIO Vet at 0.8A
CCS 115/230 Vae 60 tft Pri.,
wt ,41 lb.. ..•..•. . $135.00
Fil xfmr. 75 Vct at 21A CCS
117 VlIe 60 Hz pr imary wt.
8 lb •. • ........ .... $24.95
Fil Choke bilfilar wound 30
Amp rf filament e ho ke o n
1/2x7 rod ....•..... . $8.95

Peter W. Dahl Co.
5 325 Annette ' El Paso, Tu ilS 79924

Telephone (9 15 ) 568·9702 or 19 1 51 751-4856

ColliM 305·' Plata
Transformer _...••. $150.00
Collins 516F ·2 Power
Transformer _•• .•• . . . 85.00
Hunt . 20008 Plate
Transformer .•• .... . 125.00
ETO A·n D Plate
Transfor mer , . 125.00
Henry 2K Plate
Transfo r mer 125.00
Henr y 2K-4 Plate
Transformer 135.00
Henry 3K-A Plate
Transformer .• . .. . . . 15O.00
Heath Mar.ud~ HX-l0
Transformw .• .. . .• . . 75.00
'"'All Heavy DutY Replacement
lTansformers are positively
guaranteed to run eccre- and
laS! longer than the original
units.

HEAVY DUTY
REPLACEMENT

TRANSFORMERS'

A ll transformers are manufactured to rigid commercial quality
specifications and each carries a 24 month guarantee! Write
today for a free quotation on any transformer. Choke, or
saturable reactor.

CUSTOM TRANSFORMERS

~II -

zip _

o Payment e nclosed
(1 extra BONUS issue)

o Bi ll me later

•magazme
Pe,...bQ,ough NH 034508

Mm. _

o Address cha nge only
o Extend subscri ptio n
c Enter new subsc riptio n
0 1 year $ 10.00

MOrlNlJ]

Write 10:

address _

Let us know 8 weeks in adva nce so tha t you IM) n' t miss a single
issue of 73 Magazi ne.

Attach old label where ind icated and print new address in space
provided. AI50 include your mailing label whenever you write
concerning your subscr iption. It helps us serve you promptly.

city state zip _

-------- -- -------------------- ---- -- --,
' ~
! ~
: ~ name eeu _
, ~

: ~, ::::: address _
, ~
, ~

L~ __~tv-------st~e _-_---_- . ...
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enlljneerjnll
THE WORLD'S MOST COMPLETE LINE OF VHF-FM KITS AND EQUIPMENT

RX28C 28-)5 ~lHl FM receive .....it b 2
pole 10.7 MHz crY'I, ' filter 59.95

RX50C Kit JO.6O MHz 'OT __ 12 pole 10.7
MHz cry,al lllt... 59. 95

RXI 44( Kit 140- 170 MHz 'l;YI . '/2 po].,
10.7 MHz crystal fihe. . 69.\15

RXI44C Wrr. UIM as abo~ - factory .. ired
.ndlesled ... 114.\1 5

RX220C Kit 210-240 MHz 'C\<' w/ 2 pole
10.7 MH z crysta l filter . 69.95

RXn OC WIT same as above - factory wired
and tested 114.95

RX432C Kit 432 MHz ' ev. -n po le 10.7
.\1 H. cr,ystal filler 79.95

RXCF I(oessmy fihe. for above receiver
k itl ,ives 70 d B adjacent chanml
rqedion . 8.50

RECEI VERS
RF28 Kil

RF50 Kit

RFl 440 Kit

RF2 200 Kit

RF4 32 Kit

IF 1O.7 F Kil ,

FM455 Kit

AS2 Kil

10 meter RF f.ont end 10.1 "IHI
out put . . •
6 meier RF f.ont end 10.1 "1Hz
output
2 meter RF fronl end 10.1 ."IHz
oUlput
220 MHI RF fronl eOO 10.7 "1 Hz
oUl put
4 32 MHI RF front end 10 .1 MHI

7g~f~Hl·I F ~todUI~ i n~l ud'e l i
pole crystal filte r
455 KlI z lF slage plul I'M
dere<1o. .
aud io and squelch board

12.50

12.50

11.50

17.50

27.50

21.50

11.50
IS.OO

TX 1448 Kit Iran>miuer .., ciu, I ..all -
2 ""'len; . S 29 .95

TX 1448 ViTr. . aIM IS abo-.e f. ,1.OIy .. ired
and te'ted 49.95

TX220B Kit .. l.anom iner e,<' ler _ I ",att ~
220 MHz 29.95

TX22 0B Wn, . "" me as abuvc faclory wired
and tested 49.95

TRANS~ITTERS
T X432B K,t .
T X432B Wrr
TX150 Kit ..

transmitte r UOler 4 32 Mil l
same u aboyc . faClOr)' .. ired
and lesled
300 milh...all, \Dmplele 2
mete. transmilte••
less cryl ta! . nd mike

39.95

59.95

1995

PA250 IH Kit . 2 mele. power "lOp _ kil I in
- 25" out ....ith solid nate i itch-
mI. cu e . oonnecton

P,\ 250 1H Wrr . .."'" a. abo\'ll; _ facto.y ",ired
and tuted • .

P,\401 0H Kit . 2 mete. po. 'e. amp - 10.' in
40w out - relay "'iitchin~ .

PA 40 IOH Wrr ...me as above - factory ",i red
aOO le. ted

PAI44115 Kil . 2 mcter powe' amp _l .... in _
15w o ut - ",ss c.<c, oonnectors
and switching

59.95

74.95

59.95

74 ,95

39.95

POWER AMPLIF IERS
PA I44/25 Kit .

PA220/ 15 Kit
PA4 32{10 cn .
PA140{10

PA140/ 30

similar to PA144/ 15 kil ncepl
25... out .
limilar to PA144/ 15 for 220 MHz
po.'e. amp - simila. to PA144 /15
ucept l Ow and 4 32 MHI .
l Ow in - 140110' out - 2 meter
amp - raClo.y wired and lested
30w in - 140w o ut _ 2 melcr
. mp - f.ctory wired and lelled

49,95
39.95

49.95

119.95

159,<1 5

PSIK Kit

PSIS(' .....rr
PS2K Kit

PS 2K WIT

15 amp - 12 von regulated
power " apply w/caw. w/fo ld-back
current ~mili", and o \'ll;.....lt.
protecuon
..me a1 abo\'ll; - ractor)' ..·ir....
and tuted
25 amp - 12 yolt tqlulol1ed
I",wcr ..... pply wlca... "''/fo ld-bul
curren t limitirtjl and oycrvolla~e

protc ction
"""'" as aboyc _ factu ry wired
and tested

19.95

Q4.95

129.95

149.95

POWER SUPPLIES
o.v.e.
PS3A Kit .

adds oyc It~e protr ct ion to
you. po e. supplies. IS VOC .....X 9.95
12 ....it - power <upply ""ulator
card wnh fok! N ck current
Iimiti", 8.95
""" . \Dmmeldal dut )· 30 Imp
12 VOC le~uLotcd power lupply
"'/c< r.t:: . " Ifoldbad current limit-
ing and oyer yoltage prol et tion
...ired and I,·' ted 239.95

RPT28 Kit
RPT28

RPT50 Kit
RPT50
RPTI« Kil

RPT220 Kit

RPT432 Kit

",peater 10 melCt
repeater - 10 melc, . ..ired 4
t"ted .
..,peater _ 6 met e. .
repc;tte, - 6 mele. . ..·ired &. lut....
repea ter - 2 mete. - 15w 
oomple te (leu ay5lalo) .
repc;tler - 220 MHz - 15.. 
oomplete (Ie» a yslals) .
rcpe. ler - 10 wau _ 4 32 Mll z
( Ic.. crystals)

TOA

TBA
T RA
TRA

465.95

465.95

5 15.95

REPEAT ERS

.'1

RPT I44

RPT22 0

RPT432

DI'LXI44

DI'LX220

.cpc;tter _ IS wall - 2 meter ~
fac tory lIo'ued and ten ed 695 .95
.r pe:;tler _ 15 ...'an - 220 MHz -
faClory . 'ued and tested 695 .95
rrpc;tter - 10 wan - 4 32 MHl -
faClo,y "'·ir.... and t...ted 749 95
2 mete•• 600 KHz spaced dupluel.
wued and tuned to freq uency 399.95
220 MH z duplexcr. "-'ired and
tuned 10 (Iequcncy 399.95

6.95

1495

12.95

19,95

19.95

' .00

3995
54,95
59.95

9.95

10 chan""l.e~ive-xtal deck
wi diode ..... it chi"t.
10 channe l ~mit deck IIo'S" itch
and u immen
UHF ""nion of C1H deck , """ded
for 432 muiti..:llannd operationl .

oomplele COR with 3 seco nd and
3 minute timers .
LO channd auloo<;"" n .daptet
for RX with priolily.
we 510ck IlIOSt repea ter and sim
ple, pairl fro m 146.6-147.0 (each)
159 bit . field protJ'ammable. code
iden tiflel wllh built-in squelch Jail
and lD t imen
....ired and tesred. not P'O&'ammed
wiud and teu .... . pr",n mmed
2.000 ohm dy namic mike ... ilh
P.T.T . and coil \Drd

C>\'10 .
c>\.1D .
MIcrophone

C0-3 Kit

COR 2 Kit

SO Kil

CO l Kit

CD2 KI1

OTHER PRODUCTS BY VHF E/'IiG INEERING

C.yslals

CWID Kil

..•
SYNTHESIZERS

TRANSCEIVERS

•

WALKIE TALKlfS

129.95
29.95

5.95

8.95

169.95
239 .95

2 meter. 2• • 4 channel. hand
held re~i"". ,,'ilh g-yuals for
146.52 simpleX
boUely pack. 12 VOC. ~ Imp .
boncry chu,er .
2 meie r, wilh male BNC con·
nector

2 meter syntheslI.e•• transmit ofhe h
prop ammable from 100 KII1 · 10
MH I , (Mars offse ts with option. l
all. piers) .
same as aboye. wired .nd tuted

VHF ENGINEERING
DIVISION OF BROWNIAN ELBCTRONICS CORP.

320 WATER ST. I BINGHAMTON, N.Y. 1390 1 I Phone 607-723-9574

ca'" and all componcn ts to build
15 ...,. It 10 channe l scanni,. 2
muer transoeiver lIess mike and
ay.tals) . 219.95
Ame a' abo"" e,~pt for 220 ~lIz 219.95
umc: IS lbove e,~pl 10 wall and
432MHz • • • • • . . . 254 .95

TRX 220 Kit .
T RX 432 Kil .

SYN II Kit

SYN II

HT 1448 Kit .

NICAD
NICAD
Rubber Duck .

T RX 144 Kit
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, I

A nat her converter? Well,
maybe there have been

an awful lot of converter
des igns published in these
pages, but take a careful look
at this one before you say
you don 't need a converter.
The unit described here is
designed to let you tune a 1

J . R. Johnson WASRON
4558 Ave. A #205
Auslin TX 78751

LI R04OC4ST
REn 'V'I:" 1

I I ~T( "STAG[ S!'OI(LD I I ....~E

i--"'" ---, BlOC 1
I I,
!

,
. Un. I~ ...- '"'4 ..., ,,

i
,

I""T [ ....
.u... 0.3 ,_ I

"""'... ......
~

, ' L ,
~. roO

.~~ ~
,., D:j - "

,
I'" """1.. I :I f- , ."

I 10.. 1t. , ..
~:.. L, ", m

,
" ~, .' ,

'9VOC

1-
, ,

•• ,
J: " I

u. ,
"

I.. 'o.. ~ 100,
IO .. M 100• '0 .... ;00.

~ - - ..
,.--J 1" -r- 1", , ,

", . ......."'[ R OSClU &TOA I "'Xl" _fill, , ,
Fig. 1. Two meter to broadcast bond con verter. L1: 2 turn link on low end of L2. L2: 4 turns
#20 on 7 mm slug-tuned form spaced to 5 mm; tap at 1~ turns from low end. L3, L4: 3 turns
#20 on 7 mm slug-tuned form spaced to 5 rom. L5: 20 turns #30 c1osewound on 4 mm solid
ferrite form. Yl : 48.5 MHz third overtone crystal, HC25jU holder (see text).

New Improved

Repeater Monitor

- - 2 transistors
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Converter interior is divided by copper shields into four compartments. Block of foam-rubber
glued to case half keeps the battery in its clip on bumpy roads.

Converter sections are (left to right): 1 - Input and rf amplifier stage, 2 - Crystal controlled
oscillator, 3 - Mixer stage and output, 4 - Battery and switch.

•

turn the unit off whe n not in
use.

The prea mp is a no n-FET
design fo und in Japanese
VHF receivers, with a link
coupled input circuit added
to discourage the beastly
broadcast band from getting
deep into the co nverter. If
you don 't have a 2SA239
lying around, t hen any of the

bypass) the power lead , and
two of the shields are also
fitted with an insulated feed
through (a grommet will do)
for rf. The four compart
ments contain preamp, oscil
lator, mixer, and power
supply. This last is a 9 volt
battery that will run for a
long t ime at 25 mA dra in,
providing you reme mber to

bypasse d, and they make sen
sitive i-f receivers wit h plenty
of audio output.

A 5.5 x 7.5 x 13.5 ern Bud
minibox was divided into
four compartments by shields
cut from sheet copper (hobby
or arts and crafts shop). A
.001 u F feedthrough capaci
tor is mounted in each of
these shields to pass (and

MHz band o n two meters
using your automobile radio.
Even if you already have
V HF gear in your car,
chances are that you can only
receive at a few crysta l fre
quencies, an d you wou ld
apprec iate being able to tune
the band to see what is going
on. You could also use thi s
converter in a rented car,
your wife 's car, or for o ne
way communication when
traveling with other (non
radio equipped) vehicles o n
the road. I suppose that you
could even build it for the
police freq uencies or other
VHF services.

I thought of building t his
converter one da y when I
noticed the push-button AM
radio mounted nicely in the
instrument panel of my auto
mobile, and realized that it
had not been turned on for at
least two years (if you reside
in Texas but do n't like cow
music, the AM broa dcast
band has little to offer). I
tho ught how nice it would be
if the coverage of tha t re
ceiver were in one of the ha m
bands instead of 300 meters,
and I decided right there to
build a co nverter.

I found a si mple converter
design in an iss ue of 73' , and
quickly built o ne up as in the
art icle. The uni t worked , a
two mete r QSO o n one of the
repeaters was heard , but it
was competi ng (and losing)
with all the 50 kW cow sta
tions that were there, hardly
attenuated at all by the con
verter in the anten na li ne. It
appeared to me that any con
verter I built to work into the
broadcast band as a n i-f
would have to have conside r
ab le isola tion betwee n input
and output, and that at least
one stage of rf amplification
ahead of the converter was
certainly desirable. The
design that evolved is note
worthy in its attentio n to
shielding, compartmental iza
tion , and rf blocking along
the power lead, co nsidera
t ions that are necessary in
preventi ng the bleed-through
of broadcast stations. Fortun
ately, automobile radios are
already well shielded and

' 07



Shielding and separation of input and output sections, plus elaborate bypassing of low
frequency signals on both rf and power leads is necessary to keep powerful broadcast stations
from shovlnq their interference through the converter.

The oscillator board mounted on one side o f a shield. Crystal socket and miniature crystal are
the only components on the backside of the board. Power feedthrough capacitor is at upper
right and insulated feedthrough for the rf line is below. Mixer stage (part of coif visible at
bottom) is on the reverse side of shield.
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three, the resultant frequency
is 600 kHz below the bo tto m
of the range you would li ke
to tu ne. For example, if you
wish to tune the popular FM
frequencies between 146 and
147, a crys tal near 48.4667
could be selected. The third
harmonic would be 145.4,
putting 146 at the 600 kHz
mark, and 147 at 1600. This
should be fi ne for locating
repeaters in unknown towns
as yo u travel abou t, or just
keeping tabs on local FM
activity. If you would like to
preserve the usefulness of the
original dial calibrations, then
you need a crys tal cut for
48.6667 (146.0). This will
put 146.55 MHl at the little
"55" on the dial, and 147.6
will come in at "1 60" or
" 16" or whatever you have at
the top end. When you order
a crystal, include a drawing of
the oscillator schematic, and
tell the manufacturer what
third harmonic frequency
you want to get, as well as
the 48 MHz third overtone
freque ncy.

Yo u will note tha t the
tu ned circu its in this con
verter have bot h variable
ca pacitors and sl ug-tuned
coils. This allows one to
roughly peak the circui ts
using the capac ito rs with the
box open, and then fine tunc
all stages afte r the unit is
closed up and mou nted in the
vehicle. Cut a length of
antenna cable to go between
converter and radio, with a
Motorola plug o n one end
and a BNC on the other. The
car's telescoping whip
antenna will work just fine
whe n pushed down to
quarter wavelength, and if the
feed li ne is replaced with
RG·58 or RG-59. The origi nal
a u to mobi le antenna cable
seems to be some sort of
cheapo shielded stuff with a
kinky wire for a center con
ductor. I suspec t that it was
not intended for VHF, and
certainly not very good for
t ransmitt ing.

Many new cars seem to
come with a solid stee l whip .
This cou ld be used as is, but
cutting it to quarter wave
length will improve VHF

mize the physical separation
between input and output. A
third overtone crystal in the
48-49 MHz range is em
ployed , givi ng a thi rd har
monic at two meters that is
used by the mixer stage.
Choose a crystal frequency
such that when mult iplied by

sol de red d irectl y to the
copper shiel d .

The osci llator was wi red
together o n a small piece of
vectorboa rd, held by machine
screws and short standoffs to
the copper shield. The oscilla
tor stage was put between
amplifier and mixer to maxi -

"equivalent" t ransistors they
sell no wadays in the whole
sale stores should work. I
tried a GE-9 and it did just
fine . Compo nent leads must
be very short o r they will add
inductance in series with the
coils , which are quite small.
Gro u nd po ints ca n be



re cepti on a nd broadcast
I mage rejection . I can't
recommend those imbedded
in -the-windshield t ype
anten nas at all. Thi s no velty
was fois ted on the car buyer
at abo ut the same t ime as the
so me t h j ng -e Ise- to-malfunc
tion hideaway headlight. If
you got stuck with one (or
bo th ) of these, yo u might as
well punch a hole and mount
a decen t two meter antenna.
After all, you are a ha m,
aren't you?

Plug the converte r in and

tune up the circuits on a
signal somewhere near the
middle of the band. Look for
the antenna trimmer capaci
tor o n the broadcast radio
a nd tu nc for maximum signal
recept ion. This capac itor may
be fou nd near the antenna
input connector, or behind a
hole above the tuning shaft
that can be reached by
pulling a knob (instead of
pulling the who le radio ). This
a djustme nt does make a
difference.

My litt le co nverter should

give you good reception on
two meters of both AM and
FM sta t io ns. The ability of
the automobile rad io to
slope-de tect F M depends
upo n the sharp ness of its j-f
tu nin g. I fo und that I was
able to Improve the t uning
and tracking across the band
o f both i-f and rf stages
within the recei ver by tweak
ing on the slugs. Getting the
radio out and back into most
mode rn automob iles is made
eas ier by turn ing the vehicle
upside down and mo ving the

firewall forward a few feet.
You might even go so far

as to cut into the original AM
board an d add o ne of the FM
li miter an d d iscri minator inte
grated circu its. I think that
you will find, however, that
F M reception IS quite
acceptable without any modi
f ication to the broadcast re
ceiver. -

Reference

I " Bu i l d t he O TC ," John
Crawfor d WA 4SAM, George
Webber W 1DVG , 73 Magazine,
January. 1966, page 74.
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80 Short. 63' length .
40 shor t. 33' length .
Single band models from . . , .

P.O_ 80" 1682. Largo, F lo r ida 33540ANTENNA SUPERMARKET

DIPOLE AND WI RE ANTENNA KITS, complete with HI -Q BALUN, 100' rope,
copper antenna wire and insulators.
80 /40/15 para'iel d ipole . . . . . . . . . $36.95
40110/1 5 parallel dipole . . . . . .. $30.95
80/40 trap d ipole $4 1.95
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bear ing and d istance t o any other

location in t he world . Each map is a
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10 , 20 , and 30 inch sizes fo r 513.95,

5 18.95 and 523.95 f rom Computer
Drawing Corporat ion , P.O. Box 88559

Seattle, Washington 98188 (Add 75ti
for mailing).
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Your coun-eer becomes
a dllllll-eal dllspla~'

LJke mage. Hufco's a.g.-[),al Adapur turns any
frequency counter onto an absolUTely ecccrete digital
display! InexpenSlvely1 With ccnunuer display 01both
transIT'll! and receive frequencies - as test as you
turn your transceiver dial!

With the 0191·0Ial Adaptof your counter easily
adapts 10 vaesu , Tempo. Drake C Line. Collins.
Kenwood al'Tdother lranscetvers , (Tel us whICh olher
brand you have.We'. le1l you If the adaptor !lIS ,)

Ooe-etce reqoees only a oonrteclong cable 10tile
transceiver VFO plug Translates VFO ouTput to 2
through 25 mj-tz . No Ifllemal connecbon or modifi
cetcos necessary! Complete Instruetiol'TS ,ncIuded

No frequency counter? Get both the Olg,·O,al
Adapter and a frequency counter from Hufco, We
have counters starting as low as $4S.95 1

•••••••Quick!
Order yours today!

•

Please rush me:
o [),g,-Doal Adapur

$3995 krt form- sas.ss esserneeo OtyiSlaIOZ'P' _

•
Check 01 money oroer enclosed Hie.

o CompletedataonHufco U 0 eox 351, Oepl. 73,
frequency counters Provo , Utah 84601 801/375-8566
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look for performance.
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Worlds Finest

Amateur Transceive r.
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Z·meter rll. 100 tl\tllnel com- S19995binations. :I) watts (lncl.
146.9( Milt)

2-111eler fll . 10 chl Rnels, 10 514995watts (XIII ' not ,neluded)
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(Incl. 146.94 MHz)
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plus factory In- *$
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Just Unpack the GTX-202 and
Channel in for the Holidays

The GTX-202 is adaptable anywhere at half the
price of Synthesis So, buy at low acquisition cost,

and add crystals later as you
want or need them.

--
O 2-Meter FM $23995ClX·202 2! Ch.."ls

o Ringll Ranger ARX-2 6 db 2-M 8m Antem
@ $29.95 $ _

o Lambda/4 2·Mand 6·M Trunk Antenna

@ $29.95 $---- L_":f~~~~~~~~~ -:-l
o TE-I Tone Encoder Pad for

plug-ln installation on most
amateur tra nsceivers @ $59.95 $ _

SPECIFICATIONS:

TRANSMITTER:
Pow er Outpu t: Hi : 30 Watts nom .,

25 Watts min.• @ 14v DC input
La: 1 Watt @ 14v DC input

Output Im ped an ce: Matches standard
50 Ohm amateur antennas

Frequen cy Stability: +.001%
AUdio Mod ulation Deviation: Adjustable

to 10 KHz max.
(Factory set to ± 5 KH z)

Current Drain: Hi . 6.0 Amps. Lo 1.7 Amps.

RECEIVER;
Sensi t ivity:
12 db SIN AO: .25 Microvol t
Select ivi ty: ± 7.5 KHz, @ 6 db or less
Squelc h ThreshOld: 0.1 Microvol t
Modulat ion Acceptance: More than 5 KH
Adjacent Channel Rejection : More than

85 db ( ± 30KHz)
Intermod response: More than 70 db

Image Respo nses: More than 70 db
Spurious Respon se: More than 70 db
Audio output Power: 4 Watts at less

t han 15% distortion (5 Watts Max)
Frequency Stabi l ity: + .001%
Circ u it Type: Double conversion,

Superheterodrne. Crysta l Contro lled.
a Pole crvete Fil ter

Intermed iate Fr equencies: 10.7 mHz
1st IF; 455 KHz 2nd IF

Current Drain: (Squelched) .2 Amps.
FCC Certi f ied : Part IS , subpart C

USE THIS HANDY
ORDER FORM

GENERAL:
Front Pan el Size: 6l/t"X2112"
e ver-au Dimensions: 10l/:z" deep x

6l/:z" wide x 2l/:z" high
Com ponents: 13 Transistors, 10 Diodes,

6 FETS, 4 ICs
Freq uency Ran ge: 144 to 148 mHz
Number of Channels: 20 plus 2
Weight: Approx imately 6 tbs.
Power Supply: 13.75v DC system,

negative ground

•••I
••I 0 fE·1I Tone Enellder Pad for installation on

most Hand-Helds@$49.95$, _

I. 0 PS·1 At Power Supply for use with all makes
of transceivers 14 VDC-6 amps@$69.95 $'--- _

•
and the following

Standard crystals@$4.50each ~$====I Non-Standard crystals @ $6.50 each s.
Payment by,I 0 Certified Check /Money Order 0 Personal Check

o C.O.D. Inc lude 20% DownI Note: Orders accompanied by personal checks will require
about two weeks to process.I 20% Down Payment Enclosed. Charge Balance To,

I 0 BankAmericard # EXPires~===o Master Charge # Exp ires

I 0 Interbank # Expires
IN residents add 4% sales ta x: }

•

CA residents add 6% sales tax : ••-------

All orders shipped post·paid with in Continental U.S.

I ~~~JI~rf:,ra~~db~:~~F~ifm~:: STATE & ZI P AMATEUR CALI 7;; I
• CLIPOUTANDORDERNOW _
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self-conta ined uni t for an
additio na l $10.

Oscillator

The osci llator is a sta nda rd
2 t ran s is t or free -running

Overview

The basic require me nt in
any freque ncy comparison
system is an accu rate f re
que ncy sou rce . One suc h
source is a crystal oscillator in
the 1200 Hz to 2300 Hz
ra nge. Crystals in this fre
que ncy range are somewhat
difficult to fabr icate; how
ever, crysta ls in the 256th
multiple of this range (300
kHz - 600 kH z) ar e easil y
obtained . All t ha t is req uired
is a division by 25 6, and a
frequency comparator .

In both the 80A and se lf
contained versions (Fig. 1l, a
c ry sta l cont rolled square
wave generator at 307,200 Hz
(1 200 Hz x 256) is fed into a
25 6 di vid er c hain and
emerges as 1200 Hz. Th is
1200 Hz signal is then com
pared to the 1200 Hz SSTV
video. The resultant "beat
note" is disp layed on an LED
(Light Emitting Diode).

In the 80A version, Fig.
1 (b), the di vider chai n in the
NORMAL mode is used to
convert the 15 Hz hori zontal
in put to a 1/8 Hz (8 second)
vertical signa l by dividing by
128 ; the last count ing posi
tion is not used . In the COM
PARE mode , the input to the
25 6 divider chain is changed
to 307,200 Hz and the
output at 1200 Hz is taken
from the last position. The
same "beat note" de tector is
used. If operation at 2300 Hz
is desired, a crysta l frequency
of 588,800 Hz would be re
qui red. Since crystals in this
frequency range cost B7.50,
a crystal at 1/ 2 the f re
quency, 294,400 Hz, costing
$13.50 is used, and the
output is taken at the divide
by 128, t he next to the last,
div ider position.

CIRCUIT DESCRIPTION
The oscillator and compar

ator are both co nta ined in an
RCA CA-3046 5 tr ansistor
DIP module .

TO eOA
" e H, ""lOT SCA"
C, RCU, TRY

fRO M US· 6 I C33 1
5S7V OUTPUT

for specific ap plicat ions is
called frequency com parison.
Thi s article will describe a
crystal calibrator/comparator
for SSTV that will permit
adjustment of various SSTV
frequencies to within 1 Hz
for as little as $20. The cali
brator can either be bui lt into
the Robot Research BOA
camera, or implemented as a

$20 freq standard

F requency measurement
has always been an ex

pensive problem for the radio
amateur; the least expensive
fr equ en cy counter costs
abo ut $150 . Frequency
measurement by count ing is
not the only method of
measur ement , however .
Another less expensive , and
equally accurate, alternative

•usmg a- -

-, UA·'.2 uT::.!, "' ,.• , • °e..,,""".... , MC7 H P M<;777P

" ~, )
05C ,/' l ~'6 " ... lie ...
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'CAno ~
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" '" '/16",
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COMPARAfO R

MOOlF <C An CIN 4J

Put Snap in Your

SSTV Pictures

~----------------
Fig. I. Overview of crystal clear 1200 Hz.
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The only solution fou nd,
however. was to " break" the
land pattern on the back of
the compo nent board as
shown in Fig. 4 . Leads to the
modificat ion can be run from
either the land pattern o n the
back, or tou ch soldered from
the pi ns of the DIP modules
on the front, depen ding on
the skill of the user.

The switch, 51 , provi des
the means by which the
307,200 Hz signal is injected
into th e divider chain.

Power Supply (Self-Con
tained Only)

The divider chain , un
loaded in th is app lication,
works optimally at abo ut
+3.2 volts ±.2 volts. The load
curre nt is about 150 mAo A
power supply coul d have
been constructed for abo ut
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Divider Chain (Self-Contained
Only)

The divider chain in the
self-contained version is iden
tica l to the one used in the
BOA, and consists of two
Moto rola MC777P bi nary
cou n ters co n nec te d in
tandem . Si nce the divider
chain counters arc unloaded,
I fo und that the most reliable
operation was o btained at
abo ut +3.2 volts.

o.

Switc h (80A only) Fig. 3
Man y met hods we re

analyzcd in order to fi nd a
me t hod of injecti ng the
307 ,200 Hz signal into the
BOA divider chain without
disturbing the land pattern.

...

output jack, J2, and can be
used as a t 200 Hz signal
generator.

Fig. 4. 80A land pattern modification. Wiring (back) side of
board.
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the freq uency relationsh ip of
the 1200 Hz crystal con
trolled reference frequency
and the SSTV input fre
quency. As the two signals
"beat" together, the LED will
" flicke r" at the rate of the
d ifference freq uency . Since
the two signals will rarely
lock toget her at the same
freque ncy, there will always
be some flicker . The compar
ato r output when no SSTV
video is inputted consists of a
1200 Hz square wave of
about 1 volt POp. This signal,
with a ve ry low source impe
dance, is ac coup led to t he

Fig. 2. Self-contained crystal clear 1200 Hz. VI - RCA CA 3046; V2, V3 - Motorola MC777P;
5 1 - Archer 275 1386; LED - Archer 276-041; 52 - Cotectro E2-140; RI-R IO - X W 1096;
Rll-RI6 - ~ W 1096; 0 1 - Archer 27~612 or 27~1l4; chassis box - Catectro H4-742;
battery holders - I cell, Catectro 03062; 2 cell, Catectro 0 3063 . Catectro = Lafayette, A rcher
= Radio Shack . *R6 was designed for an 80A output greater than 2 V p op and a low output
source impedance. X - see Crystal Specifications.
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Comparator
The com parator is com

posed of 2 inverters with a
com mon collecto r load re
sistor and shu nti ng LED. The
LED has a minimum voltage
threshold of about +1.2 vo lts.
Current wi ll flow in the LED
only when BOTH transisto rs
UA-3 and UA·4 are off. The
amou nt o f t ime that both arc
off, and in turn the LED is
ill uminated, depends upon

mul tivibrator in which o ne of
the RC networks has been
replaced by a crystal. The
f ree -ru n ni ng freque ncy,
o riginally cont rolled by the
RC networ ks, is no w con
t rolled by a .0 1% tolerance
crystal. The maximum crystal
error is 30 Hz at 307,200 Hz.
Whe n the freque ncy is
divided by 256, the error,
which is also divided by 256,
becomes .12 Hz; this is far
more accu rate than any SSTV
requi rements. The output of
the oscilla tor is a square wave
which when loaded is about
1.0 volts to 1.7 volts at
307,200 Hz. The oscillator
was designed to have a mini
mum loading effect on the
+3.6 volt regulated supply
(BOA) . The BOA +3.6 volt
supply already has about a
200 mA load, and the regu
lato r transistor is "ho t" to
the touch.

R. t5~, OR . 072001<,
t ~ 70 119· '
,no

Fig. 3. 80A modification. All resistors except R8 can be as low
as ~ Watt 1096. V I - RCA CA3046; LED - Archer 276-041 ;
5 1 - Catectro E2-105; C2 - Catectro A 1-125; X - see Cry stal
Specificat ions; term strip - Catectro F3214. Catectro =
Lafayette, Archer = Radio Shack.
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CRYSTAL
307,200 H,
384,000 Hz
294,400 Hz
(divide by 128)

OUTPUT
1200 Hz
1500 Hz
2300 Hz

accordi ng to the fo llowing
specifications for 1200 Hz
output; Freque ncy
307,200 Hz, .01% tolerance ;
Type - GP; Calibration 
room temperature; Holder 
F605 (HC 6/U); Circuit Load
- use Fig. 2.

The frequencies for other
SSTV outputs are:

Conclusion
The calibrat ion capability

described in this article pro
vides the missing link towards
ease in obtaining accurate
alignment of not o nly the
SSTV camera, but also the
SSTV sta tion monitor . An
A-B comparison using the
crys tal co ntrolled source cali
bration vs. a Yaesu model
YC· 355D has shown no
sig nifican t difference in
accuracy, but a substant ial
difference in cost. •

Other Configuratio ns
Other configurations that

used the crystal controlled
1200 Hz output signal gated
directl y into the SSTV out
put during sync t ime were
considered and analyzed. The
SOA VCO mode was found to
mainta in more than suff icient
stability at considerably less
cost. These ot her designs are
available by SASE.

.,
"

" .

and R1 34. Thi s meth od will
result in a sync frequency of
about 11 90 Hz. The reason
for the 10 Hz d ifference is
that the normal "on" condi
tion for Q8 is not a shorted
co llector to emitter , but
ra the r a .1 volt co llector to
emitter. Since the more posi
t ive the collector of QS is
from -15 vo lts, the lo wer t he
frequency, 0.0 vo lts = 1190
Hi , whereas 0.1 volts = 1200
H, .

After th e 1200 Hz only
condi t ion is satisfied, adjust
R42, SYNC, so that the LED
just barely flickers. This
setting will result in about
1210 Hz when the short is
removed. If a more accura te
adjustment is desired , re
adjust R42 away from zero
beat in a clockwi se direction
so that the LED fl ickers at
abo ut 10 beats/second , and
then remove th e short. This
shou ld resu lt in an output
very close to 1200 Hz.

Importan t Note (SOA Version
Only)

In the compare mode, the
1/4 , FULL, 1/2 vertical scan
switch must be in the FULL
scan pos it ion in orde r to
allow the divider chain to
divide by 256.

Crystal Specifications

The crystal used in my
model was orde red fro m
Internat ional Crystal Mfg. Co.
Inc., 10 North Lee, Okla
ho ma c: ty O K 73102,

Fig. 6. 80A component positioning.
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The 80A layo ut requires
more effort, but it has the
advantage of a more built -in
feature . Fig. 6 sbows the loca
tion of the components. The
crystal socket, switch Sl, and
the module DIP socket were
epox ied onto the component
board. The terminal str ip was
anchored using the screw th at
att ac hes t he component
board to the camera chassis.

Operat ion
Adjust the SOA o utp ut

control, R50, to 2/3 full scale
(self-contained on ly). In
order to measure only 1200
Hi , the SSTV voltage con
trol led osci llator (VCO) must
fi rst be force d into a 1200 Hz
o nly mode. This can be done
in the SOA by shorting the
collector of QS to the emitter
of Q8, by grou nding the junc
tion of resistors R34, R35

mounted o n the chassis,
supported betwe en Sl and
52.

FRONT
TOP VIEW
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$10, but the intermittent use
of this uni t pointed to th e use
of a battery supply for about
$1. In order to o bta in maxi
mum use of the battery as its
voltage decreases with age
and use, a variable resistor, or
as in my case, a switch with
resistors (Fig. 2), was used to
permit adjustment of the
supply voltage. Too high a
supply voltage causes a 2400
Hz output ; too Iowa voltage
results in no output. The cor
rect voltage is easily obtained
by first connecting earphones
to the 1200 Hz o ut put jac k,
J2, and then , start ing at the
maximum resi stan ce, slowly
reducing th e resistance until
the 1200 Hz signal is heard.

CONSTRUCTION
Self-Contained

The self-contained version
layout is shown in Fig. 5 and
the photograph. It is con
structed o n a 2.5" x 6" piece
of .100 x .100 inch perfboa rd
(Archer - Radio Shac k 
#276-1394). Rl l ·R16 are

Fig. 5. Self-contained perfboard component locations.

_ CI_

BACK

__,,__ ~C2""":"-

114



Complete
inventory all
major brands

• Alias
• Coll ins
• Denlron
• Drake
• Icom
• Kenwood
• TenTec

• Largest selling
amateur tronsceiver In the world

• Built-in AC & DC power suppl ies

• 260 watts PEP; 18DW·CW: BOW-AM

• RF Speech processor (E model )

including the
Yaesu FT101 E

II il·c I r I unicalia C•••

Adirondack lias il!

Radio
Supply. Inc.

185-1 91 WEST MAIN STREET . P. O. Box 88 . A MSTERDA M. N.Y. 12010
TEL. (5181 842-8350

Just 5 minutes from N.Y. Thruway-EXIT 27

T""':{-~~~ ;"9"95
ppd

Now you can cook-up
hot programs on your

"8080"
A gourmet's delight of pract ical " how to"

lacts, including descript ion 01 " 6080"
Inetructtcn set. How 10 manipulate
" 8080" slack. Flow Charts . Source

l ist ings. Rout ines lor multiple precision
operation. Programm ing l ime delays lor
rea l lime applicat ions. Rand om number
generalors. Complelery assembled ucet
In; pa lm malh program. Input /output
processing lor basic I / O programm ing

through interrupt processing. Code,
numeric conversion routines. Real time

programming. Search / l ort routines.
Plus many more l inger-Ilckln' goodies.

Order your copy of Seelbl ', "8080"
SOllw.r. Gourmet Guide & Cook Book

loday l Only $9.95 ppd . Bon appetite!

~ Il(lml (OItlIlIlIIII
• (ONllIlII"l'" .1'1I(.

..It 's the first book I've ever read about computers that I can understand . . . ••

Hobb~ Computers Are Here!
BEST SELLING BOOK AT 1976 BOSTON HAMVENTION

This book is for the beginner . It will help get you into the world of
microcomputers, a world of enormous fun (and one which aU amateurs
are going to have to get used to, like it or not) . It is a complica ted
world and y ou need all of the really fundamental help you can get . . .
like this book. Some chapters . . . What's a Computer?, History of

Numbering Systems, Is Digital New ?, How Computers Figure, What 's
That in Binary?, Computers are for Hams, How Gates Work , TTL 
Best Logic Yet, Ins and Outs of T TL, Flip Flops Exposed, Memory
Chips, Computer Languages, Ne w Cassette System Standard, Build this
TVT, Using Surplus Keyboards, Morse to R TT Y Converter, ASCII to
Baudot via a PROM, ASCII/Baudot via PROMs, A Second Way ... plus reprints of some of the 73 editorials on
computers such as Computermania, The Great Computer Peril, Yes, But Which Kit ?, Computer Publications, Ham
Computing, Postal Disaster, Program s for Sale? These are reprints from 73, gathered in one place to tie the whole works
together for you. Don't miss out any longer on the fun of hobby computing and the fa ntastic ham applications of these
incredible devices.
Hobby Computers Are Here ! $4.95

Send me 0 Hobby Computers are Here! - $4 .95
Name _
Address _
City _

State ----,=c-:= Zip .=,.,-,===
TOLL FREE call (SOO) 25S·5473

OR
{BOO} 251·6771

o Cash enclosed 0 Bill BankAmericard :; _
o Check enclosed 0 Bill Amer ican Express = _
o Bill Masterch arge = Interbank ~ _

Exp ira t io n date Sifjnature _

1) magazine • Peterborough NH 03458
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Burt Yellin K2STV
30 Eleanor Lane
Plainview NY 11803

- - talk about cold solder joints!

What's All This

Wire-Wrap Stuff?

t he corners of the te rminal
bite into the wire, as the wire
notches t he sharp corner of
the te rminal. In this ma nner,
a gastight, oxidationfree joi nt
exists between the terminal
and the wire. As the connec
t ion ages, a solid state diffu
sion process takes place,
which enhances the mec hani 
ca l strength of the connec
t io n . Through exhaustive
tests it has bee n deter mined

knife as proof.
Now let 's tal k about some

o f the electr ical a nd
me cha n ic al attributes of
Wir e-Wra p . A Wire-Wrap
co nnect io n co nsists of
approxi mate ly seven turns of
30 AWG so lid copper wire.
The wire is wound abou t a
0 .025 inch square ter minal in
a helica l ma nne r, without the
a id of so lder. As the wire is
wou nd about the termina l,

m ul ti-layer boards wou ld
have to be designed.

A second advantage of
Wire-Wrap over PC is the ease
with which a des ign change
can be accomplished. All one
needs to do is unwrap the
wire and put the new one in
between the proper two
terminals. We a ll know what
it is like to modify a PC
board. I have seve ral scarred
f ingers from a slip of the

~ T he term "Wire·Wrap" is a
r egi st e r ed t r a dem ar k of
Gardner-Denver Co.

T he advent of dig ital
electro nics in amateur

radio has paved the way for a
new met hod of const ruction
practice already widely used
in industry. This is ca lled the
Wirc-Wrap* method. One
might ask, why wire-wrap?
Just ta lki ng about the
number of lines coming fr om
an fC cou ld make o ne's head
reel. For example, let us
assume that we have thi r ty 16
pin ICs, and that we have just
one wire per pin as either a
voltage, a ground, or a signal
line. We now have 16 x 30, or
480 lines to in terconnect.
Can't you just picture the
complexity of the printed
circui t board required to
accommodate such a circu it?
Note that I'm talking about a
16 pin Ie in th is case. Now
we are we ll into LSI and MS I
with 24, 36, or 40 pin [Cs
becoming very popular. Th is
is one reason why industry
has gone the Wire-Wrap route.
The mec hanica l design effor t
in laying out such a PC board
is a t ime-consuming, cos t ly
operation. Most of the t ime a
double-sided PC board with
plated-through holes wou ld
have to be used. And in even
mo re comp lex c irc uits,

-
Fig. I. Fig. 2.
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Fig. 3.

tool
the

Either Plugs OR Soc~.h

l for $3 ~~.
PAID

N.J ..... ;d"nt••'U 18c 5.1.. T..

PL-259
50-239

as shown in Fig. 1.
Step 2. Place the

with th e wire over
termina l (Fig. 2) .

Step 3. Twist the tool
clockwise, unti l the st ripped
portion of the wi re is used up
in the wrap.

Fig. 3 shows a co mpleted
" mo dified" wrap. " Mod ifie d"
mea ns t hat t he re is
approximately o ne turn of
in s ul a t ion aro u n d t he
ter minal for strain relief.

We ll, that about "wraps"
it up. •

Send SAS!; Fo, oth.r Conn..,to...
COAKIT P.O. Bo~ 101 -A, Dumont, N. J . 01628

SST 'r-r R ANDOM WIRE AN T EN N A TUNER
Tho SST T·) Anl.nn. T un.. I " t .
you o n 16(1-10 ...., .... ", t' h •
..ndom Lo,"lI. h 0 1 w i•• . In " b y
."",Uur. fow ~ u .... s.o.. 01 0'1
thia ....... COD OK by 1'00"":
(213) 376-:'11117 or Old• • by mail.
SST EI roni<'s. P .O. Bo. I.
Lowncl , CA 90260_

SST E1ectn:n1\C5. PO Box 1 , I.wndale CA 90260
(21 3) 376-b887

•

The staff (both of us) at
ON _ LINE wish to acknowledge
our readers and advertisers as being
t he true cause of OUTsuccessful fir st
year. Our tha nks and wishes fO T a
1977 full of events, sat isfac tio n a nd
peace.

COMPUTER HOBBYISTS!
Nat ionwide Classified Ad Newsletter

Buy & Sell Hardware & Software
new/used/u nique/1ow-cost

$3 .75 fo r 1B issues.
Free sample issue on request .
ON _ LIN E NEWSLETTER

24695 Santa Cruz Hwy ., Los Gatos. Ca.

Wire-Wrap ped, there is the
semi-automatic method. A
"head" with a Wire-Wrapping
bit is indexed ove r the proper
termi nal throu gh the use of a
nu merlca l co ntroller . The
full y a u toma tic method
would be chosen on a large
run of simila rly Wire-Wrapped
boards.

Let ' s go th r ou gh a
step-by-step procedure to
sho w the simplici ty o f the
Wi re-Wrap process :

Step 1. Insert the st ripped
end of the wire into th e tool,.;:::::.----=::::..::::..-=.:.......:..:......:::..-.:.:..::...::.

that a \'vire-Wrapped connec
tion has a life expectancy in
excess of forty years. This
tremendously exceeds the
reliable life of a solder con
nection.

wlr e-Wr apping can be
acco mplished through severa l
methods. There are hand
Wire-Wrap tools which are
r e adi l y a va i la b le a nd
inexpensive. If many wraps
are to be do ne, I would
suggest the electr ical hand
gun; where a small run of
similar boards are to be

If you want a microcomputer
with all of these standard features •••

••• then let us send you our card.
HAL Communications Corp. ha s m icrocomputer you ca n buy. For
been a leader in dig ita l communi - details o n the MCEM-BOBO, write
cations for over ha lf a decade . today. We'll a lso incl ude ccm pre-
The MCEM -BOBO m icrocom puter he nsive infor mation on the HAL
s hows just how far this leadersh ip DS -30 00 KSR microprocessor-
has taken us .. .a nd how far it based term inal, the terminal th at
ca n take you in your applica tio ns. gives you multi-c-od e compati-
That's why we 'd like to send biJity, flexib ility for futu re
you our ca rd-cone PC El1IJ changes. ed iting , a nd a
board that we fe e l is the convenient, large video
best-val ued. most com plete di spla y format.

HAL Communications Corp.
Box365, 807 E. Green Street, Urbana, illinois 61801

Telephone (2 1 7) 367·7373

• Complete with card
connectors
• Comprehensive
User's Ma nual, plus
Inte l 8080 User's
Manual
• Completely

, facto ry assembled
and le ste(1- DQ1
a kit
• Optional ac
cessories: Key
board/video
display, audio
cassette modem

interface, power supply, ROM programmer
and attract ive cabinetry .. . plus more options
10 follow. The HAL MCEM·8080, ' 3 7 5

• 8080 MPU (The one
with g rowing soft
we re support )
• 102 4 Byte ROM
(With ma xlmumC(l
plIcity of 4K Bytes)
• 1024 Byte RAM
(With maxtmum
Cllpa<:ity of 2K
Bytes)
• TIY Senell/O
• EJA Serial VO
• J parallel VO's
• ASCIl/&udot
terminal cern
patibility with TTY ma.:;hines or video units
• Monitor having load. dump, d ispillY. insert
and go functions

HECl KuNIC DISCOUNT
sales sseeees
138 N. 81 STREET
MESA AZ 85207

SU PE R · PO NG TM TV GA M E BY
"VISU LEX" (AS FE AT URED I N JU N E
16 RA D IO E L ECT RON ICS) COM PL ET E
K IT (P.S. e CAS ES) $ 150.0 0
T VT ·lll (T VT -ll WI2K MEM.
CAPAB I L .} 11 4 .7 5
SCR E EN REA D (TVT-ll
PLU G I N) .. .. . . ..•........... 1 1.65
MANUAL CU RSOR (TV T ·1l
P LUG -IN) 9.50
U .A.R.T. (TVT- ll i PLUG -IN) 32.50
CASSET TE ·COMPUTER INTERFACE
D UAL RECO RDE R . 1000 BAU D . 28. 50
MOTION D ETECTOR (ULT RA-SON IC)
ASSEM 'D 18 .7 5
4 K MEM. CAR D (2 102) F OR A L T A I R &
I M SA I 7 5.00
2 K/4K (W D) EPR O M CAR D K IT , LESS
EPR OM S 5 5.00
EPR OM K IT W /8 EA 110 2 A 11 1.00
EPROM KITW/1 6 EA 1 702 A 167.00
TVT · I I I PWR SUPP LY , 5V. 2.7 A ; ·1 2 V .
.7A; ·5 . 20 MA 25.00

Boards available sepdI'alely for- above kits
excepl for- pwr sup. &, m otion del. Pwr
sup. '" cases not included in above kils
except as noted.



All about

Address _

Name _

City State Zip _

o Check enclosed 0 Bill BankAmericard :it _

Kilobyte M...z1n..
Pet,...OOrou&h. SH 034!S'

I
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I
I

_ _ _ _ _ _ J

KILOBYTE AIMED
DIRECTLY AT NEWCOMERS

TO COMPUTERS
Most of us are newcomers,

one way or another. Only long
time dedicated hobbyists are
well grounded in hardware, soft
ware and systems . .. the rest of
us may know one or the other of
these, but not aiL The intention
is to try and keep a good deal of
the material in Kilobyte of a
very fundamental nature so as to
bootstrap newcomers into the
hobby. This will even include a
glossary page of computer terms
to help the beginner.

stores so as to discourage
copying and theft . Our ex
perience with the 73 Morse Code
tapes is that if cassettes are made
available for reasonable prices
there is li ttle problem with
copying.

THE KILOBYTE
LABORATORY

Kilobyte is the ON LY com
puter hobby magazine wi th its
own computer lab set up. This
lab is not a little workbench
------ - ...,

Siqnature _

S12 CHARTER SUBSCRIPTION

Please sign me up as a Charter Subscriber to KI LOBYTE
Magazine (first issue is dated January 1977). $12 is enclosed.

Phone In your IUb.,..ip
Hon . TOLL FREE
'OO -2~'-&473 Of
'()().2~1-6771

Expiration date _

o Bill Maltert:harge :it _

Interba nk :it _

- ----

readers on their problems, Kilo
byte will be making every effort
to encourage programmers to
send in shorter programs for
publication in Kilobyte .. . short
programs, rout ines, al gorythms,
written for use on hobby
systems. It is hoped that this will
eventually become a library
which will be invaluable to you
when you are wr iting programs.
There have been a few programs
published elsewhere, but these
have been far too few .

Longer programs have a home
too. Kilobyte will be producing
longer programs on cassette tape
for sale by mail and via com
puter stores . . . complete with
documentation. If you have
some programs wh ich you think
might be of value .. . and might
sell well . .. get in touch with
Kilobyte. The page rate for
art icles in Kilobyte runs around
$50 (about double that of other
hobby computer magazi nes the
last we heard), so short programs
and routines could pay yOu very
well if published. Longer pro
grams will be on a royalty basis
(15%) and the intention is to sell
them at fairly low prices via

HARDWARE REVIEWS
IN KILOBYTE

SOFTWARE PROGRAMS IN
KILOBYTE

In addition to the letters
from readers explaining about
the problems they have had with
hardware (and software), plus
articles by readers on hardware
which they are enthusiastic
about .. . Kilobyte will be en
couraging the manufacture rs to
write articles telling you the
details of their equipment . . .
why they used such and such a
chip ... what it does .. . what
this means to you as the possible
user of the system ... why the
bus was desi gned the way it was
... etc. Manufacturers are well
aware that their articles will be
read with skepticism and that
their credibility is on the line .. .
so we expect them to be rela
tively candid, for in a market
place such as this one, with I
many manufacturers competing
very briskly for your busine ss, I
credibil ity is of the utmost I 0
importance ... and a loss of
credibility can well mean lost I
business.

Most of the new manufac- I
turers of microcomputer hard- I
ware are starting small, usually
with a minimum of financing .. _ I
so they need you r business and
confidence. You'll get to know I
these people through the pages
of Kilobyte. I

I
I
L

In addition to reviews of new
hardware and reports from the

that thousands of waiters-to-see
lost out on the first issues of
Byte. Too bad ... the first issue
of Byte now goes in some areas
for more than the Charter sub
sc-iption rate!

This is your chance to get a
bargain ... please don't expect
the fi rst issue of Kilobyte to be
in good supply.

CHARTER SUBSCRI PT ION
ONLY $12!

The regular subscription rate
for Kilobyte will be S15 per
year. The CHARTER rate is
only $12. Individual copies will
sell for a ridiculous S2.00 ...
and be well wor th it. In case you
are thinking of waiting to see
how Kilobyte looks, remember

WHY YOU WIll BE UNABLE
TO PREVENT YOURSELF
FROM SUBSCRIBING TO

KILOBYTE
If you can profit from the

experience of others and perhaps
manage to save a few dol lars
which you might otherwise blo w
on something inferior, the n you
wi ll be able to save much more
than the cost of a Kilobyte
subscription.

Kilobyte will be running
articles o n every piece of hard
ware available to the computer
hobbyist ... and reader reports
on their experiences with the
hardware (and software). You
can profit fr om the experiences
of others. Kilobyte will pull no
punches ••• cover ing up for a
lousy manufacturer serves no
one in the long fun and factual
reporting on problems can help
warn other hobbyists as well as
encourage the manufacturer to
get his act together. Look for a
long and informative letters
section where a spade will be
called a spade.

If you are building a kit, for
heaven 's sake keep a notebook
of your problems . . . problems
with the manufacturer .. . with
missing parts bad manuals
... bum parts and be sure to
tell how you solved each of your
problems as an aid to the next
guy. Pass along data on how you
got the system up and running,
I/O problems and their solution
.. . where you got software ...
e tc.



with an Altai r ... it has an 8800
with flo ppy disk, tmsat, Wave
mate, Jo lt , Apple, South west
Tech, Sphere, Ebka, Intelligent
Syste ms, Astral 2000 ... various
cassette systems suc h as the
Nati onal Multi plex ... printers
by So uth west Tech, Tele ty pe,
Dec, MPI ... terminal s by Lear,
Burroughs, Inte ll igent Systems
... etc.

With this lab Kilobyte is able
to check out the many syste ms
avaltable to the hobbyist to
interface I/O systems to
check memory and other new
modules ... and (most impor
tant) to check out programs
sub mitted to Kilobyte for publ i
cat ion or for royalty distribu
tion.

KILOBYTE TO SUPPORT
COMPUT ER STOR ES

Older hobbyists will recall
t hat publisher Wayne Green pre
dicted the proliferation of the
computer store even before the
first o ne was o pe ned. Ki lobyte
will be avai lable in every com
puter store tha t mee ts the Kilo
byte requirements ... as will the
Kilobyte program cassettes.

In Augus t 19 75 the very first
computer store was o pened (in
Californi a ) ... by August 19 76
there are ove r 50 recognized
com pute r stores ... and perhap s
150 one-man shops whi ch hope
to grow into stores soon. Con
side ring the growth of the ho bby
computer it wil l not be sur
prising to many if there are
about 500 stores by August
1977 ... and 5000 by 19 78 .

Since only hobbyists have the
wide background in all phases of
computers to provide the ser
vices of a co mputer store, a great
man y of the readers of Ki lobyte
wi ll find the mselves faced with
an economi c o pportunity of a
lifetime ... o nce they are quali
fied . This is all the more reason
for gett ing yo ur own co mpute r
svs tem ... and reading Kilobyte.

KILOBYTE TO COST ARM
AND LEG AT STO RES

Since Kilo byte is going to be
a good deal better than the other
hobby magazi nes it is only
reasonable thaL it shou ld be a
litt le more ex pensive . $2.00 per
copy at your stores .

WHO IS BEHIND
KILOBYTE ?

The staff of 73 Magazine will
be putting Kilobyte togethe r . ..
it is a staff of over 40 people and
every aspect of publishing is
do ne right at the big 7 3 Maga
zine headquarters bu ilding in
Peterboro ugh except the actua l
printing of the magazine. Kilo
byte req uires very large web
offse t presses and equip ment , so
it will be printed in Colu mbus,
Ohio ... and mailed from there.

The editor, Jo hn Craig, has
been ru nning the I/O section of
73 Magazine since last February
... a sec tion of about 40 pages
o f ho bby computer art icles and
advert isin g every month . Before
that Jo hn was o ne of the editors
of the fa med Cabri llo newsletter.
John works o ut of Lo mpoc,
California .

At the Kilob yte /73 head
quarters the type is set, ar ticles
proofread, pasted up, artwork
prepared , advertis ing sol d a nd
prepared for publication, sub
scri ptions and readers service
han dled by a professional group
wh ich has been worki ng together
for years. Add to th is the new
Prime computer sys te m and you
have a first rate o rganization.
Visitors to New Hampshire are
invited to join the thousands o f
amateur radio operato rs who
visit the HQ and say hello.

WHO IS THE
KILOBYT E PUBLISHE R?

Wayne Green is not totally
unknown in the hobby com
puter field. It was his frus tra
tions with trying to get a com
puter system to use with 73
Magaz ine that resulted in his
idea for Byte magazi ne in 1975.
In a period of seven wee ks Green
man aged [ 0 find an interim
edi tor, get enough art icles to get
the magazine sta rted, get mailing
lists of prospective sub scribers,
wr ite letters for subscr ipt ions,
get envelopes printed, send o ut
the subscri ption letters and get
in enough subscriptions to war
rant printing 15,000 copies of
the first issue far too fe w, it
turned out but a lot more
than the 2000 envisioned at
first.

Green's visit to the micro
com p u t er manufactu rers in

August 1975 was reported in
detail in Byte and did a lot to
help this small new industry
grow. Green has fo llowed this
1975 visit up with one in Augus t
1976 and this will be reported in
t he first issue of Kilo byte.

Green starte d publication of
7 3 Magazine in 1960 and
gradually built it from a one
man o peration to the present
staff of over 40. 73 is the fastest
growing ham magazine ... over
30% increase during the fir st six
months of 1976 ... and soon
will be the largest in circulation
in the ham field. It is already
more pages than any others and
has more advertis ing.

Green, who is listed in t he
latest issue of Who 's Who, in
addit ion to being the editor and
publisher o f 73, starti ng Byte
last year (no longer co nnected
with Byte ), also is the writer of a
nationall y sy ndicated newspaper
column on CB radio.

MANUFACTURE RS WHO
CANNOT ADVERT ISE

The 73 Magazine policy of
not pe rmi tting firms to advertise
whe re there are problems of
stability, of service , a question
able product, etc., will be ca rried
on in Kilobyte. Unless current
problems with Minimicromart ,
Pro ce ssor Technology, E&L
instrumen ts and Ebka are re
solved you may not be seeing
them in Kilobyte.

CAN YOU GET RICH
V IA KILOBYTE

Of course you can! With Kilo
byte paying about double what
the other ho bby computer maga
zines are (you do want to read
the best authors, don 't you?),
you can pa rlay any field of
expe rt ise of your own into
enough money to bu y more
hardware . Be su re t hat you
know wha t you are ta lking
about . .. and tha t you explain
it si mply, avoiding all the usual
buzzwords. Write to Kilo byte,
Peterborough NH 03458, or
John Craig, RFD 1000, Lompoc
CA 93436, for instructions on
writi ng for Kilobyte .. _it's easy
... an d lucrative.

COMING ARTICLES

Art icles have been promised

for Kilobyte by some of the top
people in t he field ... a run
down on just about everything
avai lable ... a sort of super
buyers' guide is being prepared
by Eric Stewart of Computers
and Stuff. This will probabl y run
to three parts to cover every
thing. Eric started with his f irst
store in Provo , Utah and then
mo ved to the San Francisco area
· .. he is moving to a larger
building to try and keep up with
the business.

George Morrow (Morrow's
Micro Stuff) will be wnung on
cassette systems and interfacing
· .. o n a fantastically simple
prototyping system he uses ...
Dennis Brown (Wavemate) will
be writing about the benefits of
wire wrapping and also give us
the inside dope on how th e
Wavemate was designed . . . and
why. We've also been promised
good authori tat ive arti cles o n
the Joil sys tem, th e new
Godbout PACE computer, t he
Apple computer and the Z-80
CPU coming out by MilS.
Marlin Shelly of MPI (printer)
has promised an article on
parallel I/O standards and con
nectors ... George Tate of Com
pu te r Mart (Orange, Ca) will be
writi ng on I/O co nfigurations
· .. Dick Wil co x, a teache r of
computer syste ms in ele menta ry
schools will be wri ting about
fu nda mental software terms ...
monitors, debuggcr s, edito rs,
execut ives, and suc h.

WHAT ABOUT THE
I/O SECTION IN 73 ?

This will continue, as it has,
to bring fundamental computer
info to radio amateurs through
the pages of 73 ... as well as
computer ap plications for ama
teurs such a, point ing beams for
OX au tomat ically , reading Morse
Code, etc .

WHEN WILL KILOBVH
STA RT?

The firs t issue will be out in
December 1976 ... dated Jan
ua ry 1977. The deadline to be
sure of getting this issue is
November lst ... after that you
mayor may not, depending
upon the de mand. Remember
wha t ha ppened to Byte sub
scribers who waited.



Exploding the

Power Myth

,

I t is wid ely bel ieved, and
often written, that reo

fleeted waves o n an rf trans
mission line represent power
flowing in t he line toward the
load and away from the load.
Encouraged fo r many years
by the te ach ing of a
prestigious amateur o rgani za
tion, many amateurs take this
belief as an arti cle of faith.

But it is not only amateurs
who so bel ieve some
profess ionals do, also. They
construct ingen ious explana
tions of transmission line
phenomena that are based on
power flowing forward and
backward on a transmission
li ne te rminated by a load not
equal to the characterist ic
impedance of the line. They
devise equatio ns containi ng
terms purporting to give t he
magnitude of power flowing
toward the load and of power
flowing in the reverse direc
tion , and by subtract ing o ne
from the other get t he " net
power" flowi ng into t he load.
Never mind if t he "forward
power" is sometimes con
side rably larger than can be
accounted for by the energy
supplied by the tr ansmitter in
unit t ime - that is the way it
must be, th ey say. Some of
these professional s attempt to
prove t hat " real powe r" flows

bot h ways on the line, by
referring to the read ings of
so-called d irectional watt
meters, and overlook the un
proved and hidde n assump
t ions t hat t heir exp lanation
involves.

I n thi s article I will
attempt to show that power
cannot co rrect ly be said to
flow in transmission lines in
any direction. I will also
poi nt out inherent fallacies in
some of the argume nts pre
sented to support the notion
of power bei ng associated
with reflected waves . To
accompl ish t hese purposes, it
will be essenti al to have a
clear und erstanding o f t he
basic definitions o f energy
and of power, and o f t he
diffe rences bet ween t he m. In
physics, energy is the capa
bility for doing work. A bent
spring possesses energy; a
c h a r ge o f gunpowder
pos sesses energy; an electric
current possesses energy
because it can run a motor, o r
gener ate heat in a resistor, or
be transformed into electro
magne t ic waves wh ich t hen
do work. In such cases, the
work done (or heat gen
erated, or electromagnetic
wave s produced ) is a lso
energy in other forms, in
compliance with t he laws of

the conservation of energy.
Power is defined in the

AR RL Radio Amateur 's
Handbook (50 th edition, p.
22) as the rate of doing work.
However, t he ARRL now pre
fe rs (ref. 1) a somewhat
differe nt wordi ng, taken from
the IEEE Standard Dic
t ionary of Electrical and Elec
tronic Terms (1972 edit ion ),
as follows: Power is the time
rate of transferring or
transforming energy. To
avoi d any misunderstandi ng
wit h t he A R RL over the
correct definitio n of power, I
will use the o ne it prefer s. A
careful look at th is definition
shows clearl y that the words
"transferring" and "trans
for ming" in that definition
re fe r to energy, no t to power.
The de fi nit ion would become
absurd if it were taken to
mean that " power is the time
rate o f tr ansferring or trans
forming power." Therefore,
t he thing that is being tra ns
ferred in an electric circuit or
t ransmission line is energy,
no t power. The t hing be ing
t ransfe rred, energy , is what
flows on the line, and any
assumption that the defini
tion supports the conclusion
that power flows on the line
is wholly unwarranted.

The re is another cogent

reason supporting t he view
tha t power does not flow in
t ransmission lines . Power is a
scalar quantity, that is, a
quantity completel y spec ified
by a number (of basic un its,
such as the Watt ) and having
no direction in space , as con
t rasted with a vector quanti ty
which requ ires not o nly a
number but also a direct ion
for its complete speci fica t io n.
Because power has no direc
tion, it cannot correct ly be
said to f low in any direction
(ref. 2 ). But what of the
power quantity (E) (I ) (cos
8 ) as measured at the line
input? Does this mean th at
power is flowing in t he line?
No, it does not. It means that
the flow of electri c energy in
the line is such as to cause
wor k to be done at th e rate
o f IE) (I) (cos 8 ) at some
suitable place o r places in the
circuit, namely at o ne or
mo re resistive loads (ideally,
only in the eq uivalent rad ia
t io n re si s t a nc e o f the
ante nna ).

I know that it is com mon
place to speak o f power as
flowing in rf and ot her
electric circu its, and such
info rma l speech often carries
a useful, if inexac t , meaning.
But, in dealing wi th the
rathe r complex phenomena
on rf transmission lines, it
becomes esse nt ial to use such
terms as energy and power in
accordance with their exact
meanings.

Having di scussed t he basic
definitions of energy and
power and the ir significance,
we can now examine so me of
t he fall acies offered in
support of the co ncl usion
that re flect ed waves on a
t ra nsmission line represent or
contai n power flowing in two
di rections.

1. An eq ua t ion has been
publi shed (ref. 3) in the fo l
lowing form :

- - to set the record straight

Huber- t Wo ods W9I K/XEIZX
Calle Las Nubes 1760
Guadalajara 5
Jalisco, Mexico
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p . (E·l2 _ IE-) 2 • ··Net F'o_ f ........
Zc Zc

in which , to use the author's
words, " t he fi rst term to t he
right o f the P expresses the
power associated with the
incident wave, and the seco nd
term, the refl ected power."



This equation treats power as
if it were a vector quant ity; it
clearly implies, as do the
author's words, that power
flo ws bot h ways on the line
sim ul t a neo usly, and that
power flowing one way can
cancel, partiall y or wholly,
the power flowing the ot her
wa y. All of thi s is in direct
conflict with the fundamental
definition and meaning of
p o we r, as pr e viou sl y
discussed.

2. It is sometimes cl aimed
that the readi ngs of " direc
tional watt meters" prove that
power flows both ways on
the line, thus representing
power associated with the
incident and reflected waves
(ref. 4). These instruments
are actuated by samples of
the line current a nd line
voltage (ref. 5) . There is no
uncertainty about the deri va
tion of these meter readings.
Ho wever, endowing these
read ings wi th meaning with
respect to power in the
incident and reflected waves
requires two assumptions:

first , that the incident and
refle c te d waves have a
physi cal existence on the line;
and se cond , th at they
represent power flowing on
the line. Neither of these
assumptions is automatically
sho wn to be correct by the
meter readings themsel ves,
which, as stated, are act uated
by line current and li ne
vol tage, and which would
continue to be the sa me read
ings obta ined from the same
line current and li ne voltage
with the sa me phase angle
even if the incident and
reflect ed walles had no
physical existence on the line.
Thus the " direct ional watt
meter" readings do not prove
tha t there is any power asso
ciated with these waves, or , in
fact, that these waves have
any physical existence.

3. When the line and load
are consi derably mismatch ed,
the "directional wattmeter"
ind icates a much larger for
ward power (it is said) than
can be accou nted for by the
energy o utput capability of

the transmitter. Th is has been
said to be "a nor mal cond i
t ion which must exist in
order for a mismatched load
to absorb all the power
delivered by the source, while
at the same time reflecting a
percentage of the to ta l power
it receives" (ref. 6). But as
power is the time rate of
t ransferring or t ransforming
energy, how cou ld the tim e
rate o f transferr ing or trans
forming energy any where on
the line be greater than the
energy put into it in unit
t ime? Th is would be manu
fa c t u ring energy out of
nothi ng!

In summary, I have shown,
I hope, by recourse to basic
definitions and t he ir
meani ngs, that power does
not flow in transmission lines
or o ther electric circuits . I
feel that there have been
errors in some of th e state
ments that have been pub
lished in support of the con
trary view. It must therefore
be concluded that reflected
waves do not represen t power

flowing in a transmission line,
in any direction . Let us hope
that professionals (and ama
teurs, too ) wil l ta ke seriously
the basic definitions of the
terms they use so frequent ly.
I confess that I have not
always done so. •
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ping programs in fro m the reade r.

Interfac ing the OP-80A is a breeze.
The d iagram of the 110 soc ket shown
here illust rates the inll~rface signals.
These include tbe eight da ta lines, an
acknowledge and a ready line (the 51
and 52 status inputs are opt ional and
can be whaleYer you desirel . The
"da ta ready" (or Reader Oata Avail·
able) is generated from t he sprocket
ho le and the acknowledge signal must
be generated by either hardware or
sof tware from the computer. (We
interfaced the OP·80A to ccr Varian
V-73 and its paper tape cont roller was
kind enough to provide us with an
acknowledge signal. For an 8080.
based system, an outp1Jt port would
be used 10 provide this signaltlYough
software.)

One item wh ich is m issing from the
" posed" photograph is a sma ll high ·
intens ity lamp fusing a 12 volt auto
lamp) which is placed directly over
the read nat ion . The light intensi ty
"a lignment" procedure is simply a
matter o f placing the light over the
read stal ion unt il the SP fsprocket)
LEO~on.

The OP·80A is available from Oliver
A ud io Engineer ing, 7330 Laurel
Canyon Blvd., North Hollywood CA
91605. The price is S74 ,5O in kit form
o r 595.00 assembled and tested (add
$2.50 for sh ippi ng and handling!. A
lamp kit o pt ion is also available at
$19.95 and a tape transport unit will
be availa ble in the future (for you lazy
t ypes).

-

fro m page 14

have any nift y soft_re control of
starting and stopping the tape.

The manual provided with the
reader is excellent. It includes the
theory of operation, const ruction (if
you buy it in kit form ), parts list,
interfacing inslructions, schematic,
board layout, and most importantly.
an 8080 program listing for bootstrap-- -- - I- - ~.-
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The graveyard of
abandoned motchits.

F. G. Rayer G30GR
Langdo n Heath
Up to n·on-Severn
Wares. WR80RJ
Engidnd

Exploding the SWR Myth

- - to set the record straighter

A s a regular user for
years of end fed

antennas, I have felt there
should be some correct
length, and some ideal or best
way to tune the antenna and
couple it to the transmitter.
The latter item - the fabu
lous matc hit - would pea k
up transmitted signal strength
very well, rather like tuning a
receiver pre-selector when
r ecelving: (Admittcd ly a
f1 attcr response was expected,
due to lower Q.)

Signal strength reports
from co ntacts did not co n
f irm th is, nor did a remote
pickup ante nna , wi th diode
and indicati ng meter. So tests
were made to try to discover
if the fabulous matchit
ex isted, and to find it if it
did.

122

As it had been amply
de mo nstrated that an rf
amme ter in th e antenna lead
gave maximu m readin g for
maximum radiated signal, if
operati ng frequency and the
whole antenna-ground system
remai ned u ncha nged, such a
meter was used as the ind i
cating instru ment.

The Beginning

Putti ng the a nte n na
directly on the Tx, Fig. 1(a)
was the start. PA tu ning and
loading contro ls were far
from their usual settings with
the PA d ipped, but PA grid
and anode cur rents were
noted, and also antenna
current.

Th e roller-coil favori te
mat chit B was then intro-

duced, set to its usual values.
Complete readjust ment of PA
tuning was needed. Loading
was set to get the same plate
current as before . Hey ho,
ante nna current was exactly
the same. Nor was a ny
improvement possible, with
changes to L and C, fo ll owed
by PA re- tuning.

Ne ver min d : Par allel
tun ing of thi s antenna length
had o ften been used , so F ig.
2(a) was substituted. With
customary adj ustme nt of this
par all e l m atchit , current
sho wn by the rf meter was
exactly as before. So both L
and C were grossly changed
from their "correc t" values
for the band, and tap T was
moved to u nusual posit ions.
Provided it was st ill po ssi ble

to load the PA to the noted
input, antenna cu rrent was
t he same wit h all changes
made.

Oh, Dear !

An exce llent matchit well
known for its ab ility to pro
vide 1: 1 swr o n coax fro m
the Tx was substituted, as
shown in Fig. 2(b). Wi th the
swr at 1 :1, antenna curre nt
stoo d at exactly the same
figure as befo re. With the
excellent rnatchit mistuned,
5 :1 o n th e swr and PA
dipped, antenna curren t was
exac tly the sam e.

Perhaps the antenna length
was respo nsible? It was cut to
length by the book, and was
p o ssi bl y hu m m ing with
resonan t energy?



Fig. 2. Two parallel-tuned
circuits.

'\
L

-----
i

L

-------

A

C Tx

BA

Tx

Fig. 1. Direct connection and roller coaster matcher.

No, changes to its length
natu rally altered the rf
current, bu t starting again
from Fig. 1(a), all remained
the same.

Conclusion

Provided the PA can be
loade d and dipped, a ny
matchit, or indeed no ne at
all, will give exact ly the same

signal st rength. So what our
favori te match it does to
justify its shelf space comes
unde r other headings - it can
bring an otherwise impo ssible
antenna impedance within
the range of the transmitter,
it can let the Tx see a line
with a low swr, if the Tx or a
f ilt er needs that , and it can be
u nf avorable to harmonics

(especially Fig. 2). But appar
ent ly it will never change you
fro m S5 to S9 plus, or indeed
from 55 to 56. • B

Incomparable prjcet
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NEW!
FMl 10SXR-1I

All Solid State-PLL digita l synthesized - No Crystals
to buy! 5KHz steps - 144-148 MHz·LED digital readout.

Introduc ing the standard of compar ison for yea rs to
come. No other un it begins to compare with the
superb engineering and superior commerci al avionics
grade quality and construction of the FM144·10SXR·1I

FM144·10SXR·11

PriCe ' ''DleC! 10 change wlthOu! nOllce

Regulated ACI PS
MODEL FMPS-4R .. . $49""
Tc uch-Tone Pad
MODEL FM TP -1 $59"

~. --

WESTERN REGIONAL SALES
"SERVICE CENTER

CONSUMER COMMUNICATIONS, INC,
6U S-15TH AVE.. N.W
SEAnLE, WA 91107

TELE PHONE (2Ml 784-1337

• MON ITOR LAM PS: 2 LEO'S on front pa nel Indicate
(I) Incom ing Signal channel bus~ . and (2) un.lock
ccnmncn of phase locked loop

• DUPLEX FREQUENCYOFFSn: 600KHz plus 01 minus.
5KHz steps. Plus srm pte s. any frequency

• MODULAR COMMERCIAL GRADE CONSTRU CnON: 6
un itize d modules eliminate shay coupling and taoh
late ease of maintenance

• ACCESSORY SOCKET: F U II ~ .... Ired 101 toucb-tcne.
phone patch. and other accessories

• RECEIVE: 25 uv senSl!lvl ty. 15 pole filter as ....ell as
mcncntfuc crystal filiel and automatic tun~ LC
cncnts prOV ide supenor skirt s el ecll vl t~

• AUDIO OUTPUT : • wr\m
• HIGH/LOW POWER OUTPUT: 15 walls and 1 wall .

s.... llch selected La.... po.... er may be adju sted
any....here bet ....een 1....all and 15 ....atts

• PRIORITY CHr\HHEL: Insta nt selection by tre nt panel
s....rtcf DIOde matrix ma ~ be owner recrogram med
to any frequency (146.52 prOVided )

• DUAL METER: PrOVides "S" readmg on receive and
power out on trensmrt

• OTHER FEATURES:
uvnarmc microphone. mobi le mount. euemer speaker
lac k. and much. much. more. Size . 211 1 611 1 711

An cords, plugs. fuses, mobile mount, microphone
hanger. etc.• included. Buill in speaker.

PLEASE WRITE FOR FURTHER INFORMATION

• FREQUENCY RANGE: Receive: 144.00 to 148.995 MHz.
5KHz steps (1000 channels) Tra nsmit 14600 to
141995 MHz . 5KHz steps (400 channels)

• FUll DIGITAL READOUT: 511 easy to read LED digits
crovrce direct I r eQ u e n c ~ readout assunng accurate
and simple selection of operatmgkecuencv

• AIRCRAFT TYPE FREQUENCYSEL ECTOR: large and
small c031\a lly mounted knobs select 100KHz and
10KHz steps respectively SWi tches click stopped With
ahome pOSlhon taobtate fl e quenc~ changing .... rt hout
need to vie.... LED'S ....hrle driVing and prOVides the
sightless amate ur ....Ith full Braille dial as stan dard
equipme nt

• FU LLAUTOMATIC TUNING OF RECEIVER FRONT END:
DC output 01 PL L fed to vanctcr diodes In all front
end R·F tu ned cncurts plOvl(les full senSitIVIty and
cctrmum Inter modu lation reject ion over the entire
ba nd No other amateur unit at any price has ttns
feat ure ....hlch ISfo und tn only the most sophisticated
and expensive aircraft and comrn erciaft ranscew ers

• TRUE FM: Not phase mocurancn - for super b ern 
phaSlZed hdl aude quahty second to none

• FULLY REG ULATED INTEG RAL POWERSUP PLI ES:
Operallng voltage lor all CUCUl tS. r.e.. 12v . 9v and
5v have Indepen dently regulated sunpnes. 12v regu
rater effect ive In keepmg engme alternator nones
out and protects tmartrensrstcr fromoverload

8817 S,W. 129th Terrace, Miami. Florida 33176
Telephone (305) 233-3631
U.S. DISTRIBUTOR

Manufactured by one of the world's most distinguished Avi oniCS m anufacturers, K yolw'o Denshi Ka isha, Ltd,
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Bring a Dead Band to life
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- - beacon COer

Fig. 1. Circuitry used to oper
ate Heath 58-1 lOA trans
ceiver as a beacon station.

T his revol ut ~ona ry new
co nce p t In repeater

dcsign cente rs around an end
less loop cassette cartridge. A
thirty second CQ with calling
ins truc tions was recorded on
a ninety second endless loop.

As the loop runs through a
tape pl ayer, one hears the CQ
fol lowed by a minute of
silence. When thc player out
put is patched into a trans
ceiver VOX ci rcuit , the result
is instant beacon. A word of

cautio n on the patch: The dc
component of the tape player
output should be isolated
from the VOX input to pre
vent nuisance tr ipping.

The only disadvantage I
fo u nd wi t h this simple
arrangement is that it requires
constant attendance at the
transceiver, There are many
times when I would prefer to
listen fOT calls in my family
room with the rest of the
fa mi ly. An extens ion speaker

was easily added, but the wife
would absolutely not con
done the no-signal noise of
the receiver. Obviousl y, a
squelch circu it was in order.
On the o the r hand, I had no
desire to mutil ate the trans"
celvcr or decrease its sensi
t ivity.

An interesting problem
indeed - how can the noise
be squelched with minimum
circu i t d isturbance? Low
voltage zerer diodes fil led the

bi ll. Two diodes, back to
back in series with the
speake r, will conduct only
when their zener vol tages are
exceede d . Audio output
level is adjusted so that the
noise level is just below zencr
breakdo wn voltage. A SPST
switch was added to short out
the zencrs for weak signal
work,

I realize that this crude
design could use some refine
ment, but I leave that to the
perfectionists in our midst. -
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SPECIAL SALE I

NEW_ CDlIVdII . tolUOIlS _ I ... SI!oUS_$IlS-.

III $" ' 0000 0IQ01101l ", ' '''
W OIl.."l •• ' .. .....TID " SiJI" " III",.C"" "" ..'" ",,, ... ",,. .'.

"0 iiii
SPECIAl. SAlE!
SI99
WITIt 12 AMP fUllY REGULATED AND PROTECTEDAC/PS .._.__._ $269

"tfl l5 WArn OUTI'IIT
sum , CO....ERCIAl. QUAlm

1-

NEW! RDIln 50' fDIdO'o'er Towers (Reg. SSIS) $369. 70' foldO'o'er
Towers (Rtl. S826) SSfl9. SlIipping W on AlL I cwers.

S219
WITH FUnYREGULATED AND PROTECTEDAC/PS $279
1J. SOS 2m FM Xcvr • 30..., 12(11 ",/ 16/76, 34/94, 94/94,
mic &mt. (Reg. $309.9S) ...••..............._ SALE $219

Alias 210X
PLEASEWRITE
fO RSP ECIALBO NUS
ANO PAC KAGE OfffRS

*NEW

STAN DARD
TRANSCEIVER
MODEL SRC_146A

· NEW!
NfW" IOUCllION(".,O
COMPl.ETH YWI1lf.O&
READY 10 PLUG IN569 00
cov nm BAn .lSSEMBlY

TEMPO 2020
A BRllll~~l ~( W 55 B I RANscmER
1'lI0~IOIN G AN UNB[A1ABlf CO MBINA
liONDf AD \I\NCEO ENGINEERi NG ~ ND

UN IQUE OPEIlAIING fEo\!UI!ES
Pl£ASl WRHE fDR CD M!'t(1( I Nf(I~

"o\!ION

NE.... .t.DO
HlllNS(10T.ll IOl
10 SIIC-1 W, KITm 9S

I

REG _00

25 WATTS OUTPUT
• PRECISION PROFESSI ON"' L

OU...LITY · 2 YEilIl W"'RR"'NTY

...TL"'S. COL LINS REGENCY .
OENTRO,", BR IM STONE . CUSH.
CR... FT, BIRO. ST"' NDARD,
KLM, HYG AI N. KEN WOOO,
TEMPO, MINI PRODUCTS.
MIDLAN D. VHF MA RINE .
ETC ,. -PLEASE WR ITE FOR
aUOTE

!'tUSl W~"l fOR COMPUIH I D(llIUO SRO~~U~l

...110. " ,,,,e ,.
ac C....,.. MO..,l U

,_.,_' .. "",... In "
0... ,__ "~'I "0_,. U,,..;
100II><&_ 1.... _"~, "_",,, 1l'''';
,_ , .." 1100. 2_ ~l $" "
"1.""'" "><1 0'_ ''''lI' 11100
·'cutH '0'1': '" • ' ..., .._ ,,_• • ' T"
........ 1 ... " .. (.

SPECIAL
SALEI

$499
m 12 AMP fULLY REGULATED AND
PROTECTED AC/PS .••~ .•..~ _ SS69
BRIMS TONE 144
• ~(fl ..~o o;owt r;t s ,nllDO·,.," .... "...,..' , "- .
'011(101("'" 0• • SI'l" • '>0 , "O"'S '0 ..
• CO....UTll. '.lIf."-_.' ,....w" U O 011
CI"" ' 0IIQd."" . toII'_. 01' $1.....(1 010
. ...'101 " 00f. '""~ " .. , .... 01 0 S1fOG•• s'""c~·
• n uv Y .S1"vm • Ol"'-" ",ulr' . __
IAU '010 'WC~ '0. 1. DlO, '0'1': 'u.,. ...."',
"'01. " D w..oD'". 10001 • ' ouI '" _ODI
_ 'I " ()IlULl llOOO • H' .. 1......S' l( O ("IC
" VI Ou D'D QUO"" • ClD CLI'S "'OC ' H 800.0S·
CDlO '00 "" ' OCK( IS ..O ~("' S"OO" . ~ ( .

'co......01 • AuDID DII ' ''''' ' 2 wAns • TwD
' '' .scI I' ,"S , . 0'<1 ..0 MOCH ,,"OCH, "Do£

0lIfl Cf/Il"
tAl. 5..,IH IIMllll " cl .
S. L $Il$lWl'-"MllC~.

o-.tCa III C'.

AMATEUR-WHOLESALE ELECTRONICS
8817 S.W. 129th Terrace. Miami. Florida 33176
COURTEOUS PERSONAl. SERVlCE_S.....E D...y SHIP"ENT· Potele .",bJ'~ 10Cfl... -.out nolIee.
T. ,.pho.... (:tOS) 233..3$3'1 STORE HOURS, 10-S " ON-Ff'lI .
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Dave Faucher WAIUQC
23 FrHdom Drive
Collinsville CT 06022

The IC-22 Walkie

- - portabilization with nicads

" • woe-- ""..

Fig. 1.

•

.'-
Fig. 2. Charger.

I t all started with a desire
to have a mult i-channel,

to p quality performance,
portable transceiver that I
could carry with me on field
trips, CD activities, repeater
maintenance or just abo ut
anywhere.

Loo ki ng at the problem
from several different angles,
I immedi ately sa w that the
cost of a new HT was just
about out of the question.
Exte rnal battery packs are
usually cumbersome and
heavy even messy. I
popped the covers off my

ICOM IC-22A and to my sur
prise there was plenty of
roo m for an internal nicad
battery pack . In fitting the
batteries inside, I wanted to
make the fewest possible
outside modifications to the
rig, so as not to detract fro m
its clean-cut design.

The first ste p in thi s modi 
ficat ion is to turn off the
light bulbs. Next , insure that
the nor mal externa l power
source and the internal nlcad
pack are not para lleled
together. I mounted a minia
tu re DPDT toggle switch on

the rear panel to accomplish
this objective. I needed a
battery charger input, so I
connected the positive side of
the ni cads to pin 3 of the 9
pin accessory socket ; pin 8 is
negat ive ground.

Befor e in st al li ng the
batteries, I decided it wou ld
be best to eliminate the possi
bility of the batteries rubbing
against the bottom of the
PCBA solder etchings, so I
placed a piece of heavy gauge
clear flexible plastic over the
peBA etch side.

Due to the voltage require-

Empty space available.
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Batteries installed.



mem for o pt imum perfor
mance of the IC-22A, I
hoo ked up eleven AA nicad
cell s in series, making a 13.75
V dc battery source. Current
drain wit h th e lights o ff is
a p p r o x im a te ly 40 mA
standby, 85 mA RCV, and
550 mA transmit in the 1
Watt position . If you choose
to replace the speaker with a
smaller one, you could fit in
two p last ic 6 pack ba tte ry
holders. Bu t if you do as I
did , and leave the original
speaker in, you need o ne 4

Flexible plast ic protective
covering.

pac k, one 3 pack and two
double pack battery holders.
It is not as neat loo king, but
it does fit without cha nging
the origina l spea ker.

For a nice fin ishing touch
you m ight make up some
thing sharp, li ke a black
leather suede carry ing case
with a shoulde r stra p. Then
hook up a rubber duckie wi th
a right angle con nector, and
away you go. •

, I

, ,

Pr ice

$139.00
$169.00

Frequency

U3-U9M HI
143. 149MHr

Typic.1

lOW inflOW out
lW in170W out

Input Output

10W.2t\W SOW-90W
lW- 5W 60W-80W

• Quality lor an Economy Price
• Solid Stale Con.truclion
.. Linear Switch (FM/ S SB)
• Broad Band

Model,.,
1028

Now get TPl CO MMUNICATIO NS quality and
reliability at an economy price. The solid state construc
tion. fealunnq maqnencauv coupled transistors and a
floating ground. gives you an electronically protected
amplifier that should last and last.

The Linear Bias S.....ncn auo.....s you to operate on ertner
FM or SSB. The 702 and 702B are exceouonauv .....ell
suttee for z -meter SSB, Typical power output levels as
high as 100W PEP can be achieved ..... rth the proper drive.

The broad band trequency range means met your
amplifier is Immediately ready to use, No tuning is
required for the entire z-meter band and adjacent MARS
channels on TPl·s new ECOflo-line .

See these great new additions to the TPL CO M
MUNICATlONS product line at your favorite radio dealer.

Call or write tor pnces and mfor·
A~.. malion on TPL's comotete Ime of
~ amaleur and commerCial amplifiers.

COMMUNICATfONS INC.
nH w. 135TH ST. , GARDENA, CA 90 2~ 7 .( 2 l]) 536 .98 14

c...odo, A.C.Si....--.d. & s- . L,d. , 28S Yo.I< l""d Btvd. , Willowdole, o..'",;oM2J 158
I Eo_ , EMEC I...,., 2350 s.o..<h lOll< A-...e, H... l........... Flo, 33009

I

i

i
I

I

IF ta1k .
,I P°lrr ~p...

8c.ono-line

P.O. Box 4430M Santa Clara, CA 95054
(408) !J88.1640

s.me day shlpmenl TE RMS: $5.00 m in. order U.S. funds
F'fSiIloe pa-ts only FaclOfy Calil. residents add 6% tax.
tested Guafanteed money FREE: Send for your copy of
back Quality IC·s and other our 1976 QUEST CATALOG.
components at factOfY pnc e s. Include
INTEGRATED CIRCUITS .13¢- stamp.-- ".'- " .'- •.- " .'- •_.•

" -~. • ELECTRONICS..,,'.. • -- •- • -- '.••• • ..,.-- ,..-- " ........ ,.-- • - • - •-- • .,..... '.- •• ----- • .......... '. - -- •• -- ••-- " ""'u_' .. - • -_...- - ••_. ..-- • .....- ... - - •• _. ••-- " ""u'.. . . -- • ._. •• ...- - ••.'- • ""..- .. - • .~ •• - •• _. ••."'" • - - • ... •• .- _. ••-- • - •• -, • - •• - "' ...- _. ••.,- • - .. _. • -- .. .. ,.. .. ,.. - ••.'- • ._. • -" • ,"'. • " • • - ••.'- • ''''''''' • -" • - " " • • .- ••.'- •• ,."" • -" '.".. ". " • • • .- ••.'- • ..- • - '. - •• " " • " -' ••.'- • .- • -- ,.-,. •• • • - ••.,- • ,.",. • - •• -'. •• - •••.- • ••• '. - • -- .._.- • .- •• - • _.- - --- -."- • .- •• - • - "" '" ,. ,--_. • _. •• - • - .'. • _.- --_....- • .... •• - • - «.., '• -_. - ••- • ,_. •• - • -. "". '.- --_.• • - •• - • --. «• '• ~ _. ,-,--- • ,- •• - • ~ «. '. .- - --_. • - •• - • ~ "". '.,.,- .- -_..-- '. .-. • -" •• om "" ... .._ 00" ----. • .- • - •• ~ .....11 - ........... "..".... • ,- • - •• _. -•....... • ,.".... • - • -« .,. -- --- •• ,."'0 • ,- • """" ... ,. - _....-
m_• •• LO,_ • "'" •• -«.". ---•• .. 11..-.... .
",,"- .. ...'", '. ,- •• -, "".,,, --'...."".. • ,- • 'm' • -- --..", ,,. '" •n- l0" ..'"- • ,,,'.. •• ... CIt .. '"..",." • 0 '- • ,.., .., •• m -- m , ••..- '. .- ,. .~ •• -"- - ••.- •• - • ,- ". '- •• - •• -_ m - " ,- •• •• •• -- •• - --- ,. -..'~ .. .- ,. - •• •• •• -- ••
-~ • - •• .- •• m •• ..._--- • .- .. - .- •• - •• _....-- • - •• .- •• •• •• - •• .._-«-- • .... • - •• .- •• ---..~ .. - • - .. -- ••-- " - • - .. _. ••

No t a Cheap IC UPDATE Miles Per Gallon
Clock Kit $17.45 MASTER MANUAL Circuit
IrctJdes e"fflIylrung Complete IC cata I,em (),g>1al FlcM- SenSOf ses so
e.cepl case aU ManulaclUle,s. 14,(1()) Speed T'ansducer s aco
2·PC boaros 6· 50 LEO cross references. $30 00 (Spec,fy Cill make ard year)

(),splays 5314 clOc~
w ith upc:la le service CMOS Aale Multlp 'e' s $19 %
lll11ited Quantities ava,latlie 2· ,50 in D,splays s aeoch'p Iranslorme< all
For post8\1" add 5200, IrlCl<xIes C"cu~ oescocec-e<:rnP:Jf1IJI1l S and lull

......\JC'\~ FOf""ll" S6 00 PC Boar<l 001 onctude<l

...
PSEUDO

VESTIGIAL

SIDEBAND
FILTER

1.5 WATT FSTV TRANSMITTER
With sWitchable subcarrier or video co '

. arner
audIO modUlation

FAST SCAN
HI.POWER
LINEAR
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. S .80
sa

2.2Y
1.31

"'60

Mastercharge
American Express
BankAmericard
accepted

c

'!THRU 160 11tT[U
• TWOMODUS HAILUU
• R!COMll!NDEO f DA

RECEIVER US! DNLf
, INC LU DE~ PDWER ~UPf'U

~
•

,

Coaxidl Plug .. .
Coaxial Receptacle
Coax ial Right Angle Adapte, ..
Coaxial Junction . . . . . . . . . ,
Adapter for RG·5S!U ..
Double Ma le Plug .

..

PL-259
SO·239
M·35,)
PL-258
UG·175jU
OM

ALL BAND PREAMPLIFIERS

~:'::::;

Low 10.. R·F connecton fa, Amaleu's. Clt ;,eoo Band
and labo, ata rv U>e, Silver pl. ted for h;gh RF conduc·
hv;ly,

A
e
C

•
l

MODEL Pl F employ. a d uol gote FET p,ovid ;ng noi.o
ligu' ". of 1.5 to 3.4 d b.• de pend;ng upon lhe bond ,
The weo l< oignol pe ,lormance of mool 'ece i>e" o....ell
o. image a nd ' pu, iou. ,e ieC1 ;on a ,e g,eotly imp,oved.
Ove,oll go ;n i. in eXCe" of 20 db. Pa nel <o nloim
. ...i1ching thol tron.le" lh" anle nno di'edl~ to the ,e
c"iver 0' ' 0 Ihe P,eomp,
Modol PlF 1t 7V AC, 60 Hz. W;,ed & Te.led $44,00

MO DEL PCl P i. ide nlicol in a ll ,e.ped. 10 Ihe PlF ex·
cep' thaI two nuv;.lOf$ o'e uoed in" ead of Ihe FET.
Mode l PClP 117Y AC, 60 Hz. Wi, ,,d & 1o! ..ed $39.00

UHF RF CO NNECTO RS

,.~"

SERIES 5 81 - PACKAG ED
CA BLE ASSEMBLES

All popular le ng t h s are now a Vllila b le in
your c ho ic e o f R G 8 tU or R G 58/U ty pe
low lo s s polyfoam d ielectric cab le. In stll1led
P L- 2 59 connectors are ASTR OplatedW
A mpheno l's n ew n on·t arn ishing fin ish 
w hich has a n the a dvantaliles o f precio u s
m etal plus mo re h eat , corro sio n a n d abra
sio n re sisto rs t ha t sil ver ever had!

RG 5 8tU TY PE PO LY FOA M CO AXIA L
CA BLE ASSEMBLIES

58 1 ·5 803 : 3-ft . w i th A STRO plated
P L-259 ' s o n both ends.. , $ 3 .82
581 - 5 812: 1 2-ft. with A STROplated
P L-259's o n both e nd s $ 5.08
5 81-58 20-2 : 20-ft. wi th A STRO pia t ed
P L- 2 59 ' s on b o th end s $ 5 .88
581-5850 : eo-e . wit h ASTROpiated
PL-259 's o n both e nds $ 8 .94
5 8 1 ·587 5 : r e-n . wi t h ASTRO p ia ted
PL·25 9 's o n b o t h ends.. , .. , ... . . $11. 22
581-58 10 0: i co-n . with AST R Oplated
PL- 259's On both ends, $ 12.98

RG 8 /U T YP E POLY F O AM COAX IAL
CA BLE ASSEMBLIES

581 -803: a-n, with ASTROpiated PL · 2 5 9 's
on bot h e nds . , $ 4.4 6
581 ·82 0 : 2 0 -ft , with A STROplated
PL-2 59 's o n b o th end s. , .. , $10. 3 6
5 81 ·85 0: 5 0-ft. with ASTROplated
PL-259 ' s on both e nds $18.58
58 1 - 8 7 5: 75 -ft . with A STROPlated
P L-259's On b o th ends $25.48
5 8 1· 8 10 0: r oo-e. with A STROplated
PL· 2 5 9 ' s o n ho th ends $31.96

Call _

All ...... 0""""" (]60-10"""" ",th m,..' on 0 ..

....'h ""• . '00 _u """ ... bOl,,,. 10.., 1o. ""n.hI, 0' hom.
" ..,. , ;~. A "'_, ,., I' '''d ''',.
S,~ " • • II< ' . ' . ". B"",.
no•• ' uno-up , ,~,~. O .....n-
..'" r•• 90 ' Co mpo "'._ ••.,
,. _ , On•• ''' ,", >_ ..", ,_
....... . ,. CAl

'pa"~1 !'Ia. J.8-'1J.220

,,,' ~'''''T", n .

"" '" ,"._--- _.-
• T"" " ,""""",tty_tl&O11~, 00. &2Q ...,'...,nooper.teo
.1any ,_ t" " "'" N to 10 IMt • no . >:1•• b '" t".......le"
n_." " po,tob"_erects & sto••' ,n "'mut• • • s",s"
."ouvt> toN"n.n", '" ",onmen' • lul'.' po.... . low SWR
0_comp....&011~ , OO. &20_..'toon"' . ",,,,,n_ olmo·
_.., _ p'coup t!>IIn ..., I",.'."" no ' 00 .. ... 0;1
indudes 0 POir 01 _101.,."'- h cia. by "'nch long
...... C"'"""''''Cl 33~ _ Of ,_ tiflg conductor. balun, loO n
RGM! / U COD, "'-~ ~ connecto' .nylon ""'" & 'na1nJwon ",.n·
ual " no... ,n .... by US ~l. or Sta... US "'''''y, ,0<1", """0010 ,
,"US lIlou.."'" 01 10. ,.,. ltIe """" "",,,.

No w gel TPL COMMU NICA T IONS Qual, ty and
' e l;aC ilt ty at an economy p'ice, The ne w Econo
LIne gIves you eve rytn. ng rhal you 've come t o
ex pec t from TPL at a ,ea l COSI 'eduction. The
lat es t mechan Ica l and e lect,o'HC construc tion
techmoces camb.ne to make tne Econo-Line
your oeSI amplifier value. Un'c,.. e orcac-banu
C" CUi tr y ,e quire s no tU~lng th'ougnClYI lne
enure 2-Meter oanu and JdlaCenl MA RS cnan
ne ls. See reese ,reat new add,t'ons to IheTPL
COMMUNICAT IONS p'oduct li ne at you' lavon te
a male ur 'ad lo dea le ,.
F or prices and specifica t io ns p lea se wr ite
f or Ou r A m a teu r Produc ts Sum m a r y!
FCC type acce p ted p o w e r amplifiars a lso
a uai lab le. P lea se c all Or write f o r a copy
o f T P L's Co m mer c ial Product s S um
mary.

talk
po~er -

Y7PL' '
TPL lar in Econom, prl~ ""lC

THAT'S IIIGHTt·~"'"
InTra dbc i", the ECONO-LINE "

~ SLINKY!$39:95~ ~Q----- ._=_=_=_=_-_ _ kit
. -- ----- .
A LOT of antenna in a LITTLE space,
n_ Slinkyl> dipol." with 1I.lie" lo.dinl
r.ditt.. _good ailn" tt 1/10 wtV.l.ngtlllonll

S ST T·t RANDOM WIRE ANTENNA TUNER

SST E1erlronl cB, PO Boot I . Lawndale CA 90260
(21 3 ) 37 6-5887

, - ------------1---- -- - --- -----'-

___ _ ___ _ _ _ State Zip _ I
I
IPrices FOB Medford MA.

A ll uni ts can be sh ipped I
UPS. Mass. residents add Io Check enclosed 0 Bill BankAmericard # 5% sales tax. Orders o ye r

o Bill Mastercharge # Interbank # $1000 deduct 5%. Add $2
f or shipping & handling on I

Signature Card Explr. date a ll orders.
- - -.1

l OW COST
HIGH-PASS FILTER

MOOU HP-45

ces Mo de l 220
CES ca n now off",
YO u e TO UCH
TONe' back fa,
Stendard Co mm uni ·
catio.. ha nd hid
ra dios. Th i. i. the
c o m p l e te bec k
a..e ..... ly with the
T OU CH · T O Ne '
e ncod e, mount ed
and ' ....dy t o plug
in t o the p rivat e
c ha nne l co n necto r.
AI<o included i. a n
L E D t on e g e n'
e.ati o n i n d icat or
e nd an exter na l t one
d eviat io n a di ust 
ment .

Che c k a u .
S ta nda r d ad o n
pg.4.

MODEL
200

FILTERS

Allemalor Fille" nan-tunable $ 4.90
Feed .lh,u Caox Fille, •. l mf 2SS
Feed·th,u Coax Fi lle,..5 ml 4.06
Some o. C-40. excepl 70 omp.. 4.78
Gene,al'" Fille" 3-30 MH z, Hi ·om p. 4.90
Ma , ine Generoto , Filler, Tunob le 7.64
Gene,oto, F;lle,. Hi.omp., 30-60 MHz 4.90
Tunobl" All, Fille , . 52A, 22 ·60 MHz 12.59
Tunoble Alt, Fille, . 70A, 22-60 MH z 13.1 4
Tunoble Alt. Fille ' . 70A. 100-200 MH. 13 .14
Tunoble M",;ne Alle,nOla, Filte" 49A 13.14
Tunoble Mo, ine Alle,nal0 , F;l le', 68 A 13.69
Vallage Regulola , Fille , 4,90

Radio Electronics
386 Main Street

Medford MA 021 55
(617) 395-8280

Af.l04
C-20
C-40
C.70
C8-330
G·23
HF.3060
T·52
T·70
TH.70
TM·49
TM·6S
VF·225

Mod ,,1 HP_45 i . " , ing le . ec tion high-po.. f ilter. All
f,equ enci". aho... 45 Me. ore poued th,ough withou t
10... Oth", leo l", ,,. includ.. , 40 db . and mo,,, attenua
tion at 14 Me . end be low, 20 db , otte nuo!;on at 10
mete" . Ne(lli(lible in' e,tion 10« $1.95

MOBI LE COMMUNICATIONS filTE RS fOR VEHICULAR
AND MARINE ELECTR ICAl SYSnMS

CES Touch To"..
Pad. - $49.95 ee .
eMode l 200 _
acoustic coup·
ling eModel 210
fa, mo unting o n
we lki" or han d ·
hel d.

ElIMINATE INTERFERENCE TO TV SETS WITH
AMECO HIGH AND LOW PASS FILTERS

taw PASS FIllER
MODEl IN-2

Th" Ameco low po« filt" ,
'upp,,,..... tn .. ,,,dialion
0 1 all .pu, iou, ,igna l,
abo... 40 Me.1! i. de sig ne d
/0' C",,,ial cab le 152 to
72 o hm.l. O,ne, lealu,,,, includ .. : Ne g ligib le In.e,tion
Lo.., 35 db. ond ma'e all enualion o f ha rmo nic and
'auriou' frequencies a bo... 50 Me., will ha nd le up to
200 wo tl< 01 RF power

Model LN-7 $6.95

.;- -v
" ; .;'0

MODEL '1' '0' .~.

21. •

I
I
I
I New England's
I Frie ndliest Ham StoreL _
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19.95
24.95
19 .95

V HF/ U H F BEAMS - - - -
S 27.50 A 144·7

39.50 A 144· 11
59. 50 A430-11
89.50

ASO-3
A50·5
A50-6
A 50- 10

.._It,. " n. . .... 02 '~

_ 117~.noo

...rwrNGLANO'$
'R,ENOLIEST HAM

$TORE

AMAT EUR FM A NTEN NA S -
A147-4 S 15.95 A FM-440 47.50
A 147-11 24.95 AR-2 18.50
A I47-20T 47.50 A R·6 24.50
A 147-22 69.50 A R·25 21.50
A220-7 18.95 AR-220 18 .50
A220- 11 22, 95 AR·450 18 .50
A449-6 15.95 ARX ·2 28. 50
A449--- 11 21.95 ARX ·2K 11.95
A FM·40 53.50 ARX -220 28.50
AFM ·24D 49.50 ARX ·450 28.50

TUfTS
Radio Electron ics

FM

_ ._..-me'"._.....- ....-"-_ ...,,-.- -'," " .........,-. ....,

2 METER
ANTENNAS

-- ..,... , 0'''' " ~" ....Xl"

-~-
~ ~ ,.- ~,_. , " " "-- • ," 'W ..- • • • a'-- ,,~ ,,~ ,,~ ,,~

f, A... M~ M~ U U
f .... ..-.
,,_ pI • " " "SW".f_ ,. , 1<0 , , '0 , '. ,

.._........- ~.. ~.. ~ ..".... ."....

.............' ..H. ,...". '.'" •• _ n • ..-_.-- w.,.. .. .. ,. ,. ..
w... .... ... n " " " • "

...... N_ bO, .",." . ·m·, ......" ....... ~ UI1 .l1

_i'-ont '" ,.. •• ....,...'. 00"/"'· 31 '., .... ''''','H''
w..' ,To" -,. ."".. ""' I lbO, .. " •......... .,.... 10" • I..... II"
""'. ... ..... o. ,u·,.. •• ......... ... ,.. ..,-- .. •• ... •• ...... .... .. " '" .. » » »
• , ,~ '..,.. ,..,.. .- - -

.... .-., I~ _e-.._ ... _.. _, 1Wf ....__
_ ,- .. _ _ ...... n.- .. _
_ , _, •..,. r ..t-. , _ __ta_ O_
......,-_.....,-_..... ,... _ ..-. ..._-__ ",..",,_ no .. _

3/4 .1_114,2 MITIR IIAMS

a·' '0" up .o "'" ' "",. "","'.1L .,,,.,,'" ",,*"" '''H. 2>'". ..H. _IO', ' ,p "'..., . _ ,
100' . ... . " ""m ,_ eL ....,,,<t P "'''~ .
_."•••,poJ• .- __ " "-" _', "moM'" o.ll ...

....""'..-"..- ...
....·m ", . n. "M~ , "'"~""''''' ' '''' "
....._..n DO · no ..,.. , ""'" ......... ' n
~no...n"'._ "H. , ,... __ " n

HIGH PERFORMANCE
VHF YAGIS

N.. ' ..,ur.. '.d ud< . kll,,....." Hodd ' Match k" oj, ....... , .It oh'"
<'0.... ] f<ed ",,<11 .........1"lI I'L ·n~ " " , ,,,, . .. II 'I.,n~_ .""

opocool ... t ..·..~]<1I&'h ODd tape red fo. ;....,"""""' ...."""'dt•.

f .••'" .c....~, ••~.• no 01 _ ..._ ,. "".·n,r _ ·
..,."" . ''''''."",,, M ,"" "" poJ.n" """. n . ' ~ • •H.
m..' "'..... <0. " 'ow """","0 n ... ,..... ~. '000 "" ...'"
.,..., ., 0.'" ,.... '"" pL·'" """ ","to,,

o .~... a'""._ . ,.. vn< __.._--- ..._-_._............_...._..-....-,,",.u_.....,..........",-."....._,

U.ht~" lb' y «1. ,1>0 ••,....... IIov, J/O" 0, I>. oofl~

.I.m'".", e]e", " .. I'b ~!lIr' «n"r • ..,11""" mounloo1 "" _.y

.tu'y 1".",<><1 b..~k... . Ib' m••"" I"."" 7!~" O. D. • Iuml".m
' u"'n•• M••t moun', of Ii, " [ot m,,,j .I um;num M"~ ad)u",, !>l,
.·boll. f,," up t o 1- ] / 2" Il.II. m. . ... They ,'.n"" moon '"oJ
r", OO,;,.n",.1 "" . ",,;<". 1p"l"l1"lL".. (C urn p lN e l no"ud l,," .

1""lud, do'" "" 1 m~'~' FM r<l". '<e _ ",II"".

Ttoo __l"lIoI~rl_loI ' ...' \'KP1:H F -
,_ c...... c ..ft ,..,.'• .- n -' rfonno_ "'''0-
1oI11t, ",UI opti.."", .i,. fo r oI b1,.O<I _·U....,...r.It,.

''''''''-S'l ' I< .. ""'" _ -.. _toO _ ... _______,. ... no __ ...................... ....... ....._-,--._ ..-._.-...-_ ......._-.. .... "-- .....______<or__

...., _.... ,.. . " , ...... _ ....... _ .... , .. .. n.

0 • • • " _ -.. __
, ""11 ,_ _'" _ ""'-_
..~__ _ ' ........ _ .:u.. , "...•.. .- _. -"- "-''''....."-_ ..-

..",... , .. . , ........ ,.. "'Olio ..... n

•

•

•,

I

I
V

CONYERS ION KIT"'Rlt_2K

,..
'....XIMU..

PERFOR.....NCE...
Y...LUE

Dote,,",..., J .......n' 5.1.,'''''' 8.1"""'0 ' 10 ..........'
"'~ ..o ,~ . ,~, ,~. 1\50-10
Boom Cool'" e " ~. ,.
lMgOII ! ' ", 111" .11 " 117"
Tu ," ~ ..." • • I' 0" " ia
' ...... Go." 1.5 de 9.5 d8 IUd! '3 d8

•'. ~ ."o ~~ ~.dB M~ M~-, "" ",... 18'''' . ~

Omnidirectional

GAIN

BASE STATION

ANTENNAS

4.5 d B· _ 6 ca"

Cuoh Craft hu crated an..t ....r ti....t by makin£ Ih.
.....'Id·. mG5t popular 2 m.t.r antrnna t ...ia "" good .
Th. n. '" Ringo Ran/r1'r .. d....Iop«! from the t.a..i.
AR.2 .. it h three hllf wav• • in ph...... a nd a ..ne eighth
" ave makhing st ub. Rinll'" Ranier lI"iv,," an u t...mely
1.... ang le of rldiltion for better . ii na! ""v.ragt'. It i.
t unable over a broad freq uen.y ranlf<' and perleetl y
match..:! to 52 ohm .010)[.

"'RX·2 . 137-160 MHI • • Ibl.• 112"

"RX·220. 220-225 MHI . 3 Ibl " 75"'
ARX .• 50• • 35·150 MH• • 3 Ibl .. 39"

. .......-<4 '> .so""",
•• _....... .. _p ..-4 .. ..... oUI><lard by .......,.

............ unn.
Worlc full quieting into ......... ~_le.... and uund t he
rad iuo of your di,..,..t """tacta ...ith t he ne'" Rin&'"
Ran,..r.
You ••n up dau your pt"O'lIHIt AR _2 Ringo with Ihe
aimple """hi ..... of th ill u lende . kit. The kit i...ludeo<
the phAoing net_ rk and Mor'HIIry ele.....nt uten. iona.
The only modir.:ationa .....uired are <&Iy t o~ II'"
Ilita in the top....-tioD ..f your ""un.....

6 METER BEAMS

3 .5 .6 . 10 ELEMINTS
P perl"""""",, fro'" ruued. full .In•• "",t." _mo,
EI ' .,oN lonpbO""'. -. n reMly ....I~_ '"
I'''' boo.. ~n hip I"""r<l plo, .* r..- to 1>a<:I< ,..,.""
alii! b..-d l.........,ey ...._.

-. ..... DS. _II aDd .1_.... 114" _ 51." . 00<9 _ 11
....._ rio..-. fio..b 01"",,_ biII>Ul.l. ,....., aDd 5 .1_
__ ..... I I ; - - I I C" -.. n.1_ lhl..__....

..... I $/'- _ I 1~- _. All b,.. b _.,. P ....
"'.- ol__• Bo""" f"" ....... plo _ odpoo.._
10.... 10 I S/'" _ ... I aad 5 .1._ aIOd :- em 1_ 10
010__... All _10 _,.. e<! lor horI._l OT

..,rt_l polo"..""".
s .... "'-'0'" ....1_H/....b1.I-'" .,.......... kl-''' R_ '
ll. l<II &Ad boom-,. """~ fl"r". lor dL...:1 »oM> rl'ed. TbeM
t>eo....... factory mII rked on<! ._lloOd ",til lno'''''''''''''' for
o.,ok unmbl••
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"'0 'ao __••'.--' "-~'-......_- '- -"....- 'oo'.'" __ ....
." ~. 0' Dv %' ""," ••,,'_.._"
· Ad....... _,"'. .. ....
DV" , ... _M,. '0 _,"' •
• 'M, ..'" ' 'D
. .., ..n ......'.. T,.. O ,0"'" "",,,,_ ••• __~ ,. bo'
. ...,". O•••• "00_" ,..... ,. , "' _ .
,,,"nMl ~ on• ." ..d
,, "".. .. ood
• T • • DV " " .. ". 0 ... .., ,, ,. ,.
11 ' .C p. _ ' ,uo,'" ••"'..,..
'''" ."'",. ,p....... ".m ,".
"VDC h""

$50 .\f.-rc handiw Cr<>d i l
w illi ""cll ' C·2 3 0

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

. ... _ . "'-"" 0_ .' .~....~__ .._--....e-_. ,__ .._._" .~_.._...._.~_ -•_ _ " _.n, _ .-.....' .... " ....--- - - -_ -' 0 .. ·.--. _ •• a-'- -_.......- ., - ~--
'- '~ '-'' - "-'- ,.~ ....._--
-' ~-----' -..w_~__,_._-- --_..-_.... 
._._~-- ..... _,. __.---11..- ", .. 5otool. Y. 'I_ 1l0. ''' Ie J.

I)V ·%'. T". _ '''' <_~_ 'oo•_. 'C" 'C%, ,...
Dv %' '
.....~..".. '0 , "'... ._.
,co.. % , Io~ . T'"
DV" .." ,. ,n ' 0 ,
,,_ 0_ ,~. _".. > m ..

too"" " ..... "" 0<" ' "0""."'" too'''' ",.".CO~o,.,..,
_ .. " ,,.. o' '"A ".no
..." ' M , , """,,, ..
"",,",•• , ~., '"A
..." ""''''•. "no , '". ''' ,' •0"'." '" d"O''''''. , ........

... ~ ..-""'-_ ...on V'" __•__"·_'C".. ,.......... __
on vAC __ ,,.. n .• VDC0-_-

theIC230 ...~
... o-.J_...._ .,Y__

JjOW TO SAVE 575.00
WHEN YOU BUY YOUR le n A FRQM TUFTS

W ith each IC-22A at 5249.00. get y our ch o ice o f 15 chllnnels o f
crysta ls at o n l y $2.50 p e r c r y st al.

l e·n A
146 M Hz FM 10 W Transce i ver

. 2 2 chan ne l cap acit y
. , 0 W n om inal power outp ut w/one Wan low p o wer posi tion
• F r eq u ency ... nge 14 6 ·148 M Hz
• Interm e d iate Frequencies 10.7 MHz First I.F ., 455 kH z .eco nd I.F .
• .4 rntcrcvctrs sensit i vity f or 20 d B q u iet i ng , .3 micro vol t . for 12 dB

SI N A O
• A udio pOlNllr - 1 Wan intO 8 Ohms

It·z , ...
· , ... '."'~O to_ ,u ~. """" _ , ,,,, ,

...._, 3'.,"-,• 'DC _ _ ,_ ..- '''' .-- _ ..... " ...
· , ..-- . 0- ..."DS '" ~. _o ,,oy"'" ~ , , _ ..",
H T m' n<l3 " . '"''''·v.".ooo .","", .._ 'D
_n••,,'ou' '" ...,.....","",
...._ . 000 m" "_,,,.n<I '".
_ ,,, too .... ." ." 0' "..., , .
• • W A . "" , "" '" • ..." ,. , .
, ,.. , ' • • , , . , "' . 'C·"A, "
•• •" m.'" '0' VH F

THE FIRST AND STILL
THE LEADER!

Ret. F req.

131.0;0
...SO

H Y I·QuE ....
8uO.... 'G' 0..0. _ • ..-_..... ......_...
,... ..... g' .- -_...... -_ ....-"V I _Q U E _ .._ ...
..,.., ~. <on_'O' ~,,,

'n._._ .... .. .._d. "",,_on_no
...;"....,.. 1...._ ._1
Onl . SJ".

5/8 wa. .. - $38.50
1/4 ....a"" _ $18.50

COMMERCIAL QUALITY
AT AMATEUR PRICES!

Xmit F req.

Walkie T, lkie

f\ Magnet;'; Mount or Gun., Damp" 1) ~,fy . 2 mele.... zro. 4500

Lafsen Antennas

Make/Model

~ I mAR No.". c."""f., ' ,.U (Speci f y Band O n l y)

\~VSTALS IN STOCK~tzt~cr-
Standard - Icom • Heathki t . Ken . NO 220 0 ,/sta\ o;,
Clegg _Regency ·Wilson eVHF Eng til tOro1a \-\i \
• Drake . And Others! 0 to StOCK .

$4.50 @ Lifetime Guarantee

larsen Antennas ro fi r Any MobJle Unrt

Get C».... the air NO\N I
Let Tu~tsput yc»u there I

.146A
• NICAD Batteries
• Base cha rger
• Touch Tone pad - installed

& working
.4 Chan nels of crystals

34-94/94-94 plus 2 channels
of your choice

• Deluxe leather case
• Rubber antenna
ONLY $399.00

T_ '_I..._ .. ~

UH_~ .........,.........

•_,"~" ....'. """'9." " 00

---_._-

'C 3'. ~_,.,..
••_ ...........,"_... - .... 9.

ICOM EAST. INC.

o

tf fl lICOMI

__nc .... ' .n..
Pl ease enclose 52.00 for shippi ng with y our order.

Zer o c r yst als. Sol id state eng inee ring en ab les you to p rogrllm
23 ch " n n els of your choice without waiting. T he frequency
. y n t hes izer Clln be preset t o an y 1 5 kHz ch an ne l be tween 14 6 lind
14 8 MHz by the diode matri" board. This frequern:y may be ofheI
by 600 k H z higher Or 10 lNll r th" n thll rec e iver frequency. IC.2 2. 
$289.00

ICOM
IC·22S
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There~'is no~oo

substitute.
iJlD'
Amateur R.J,dlo Sy$tems.

$219.95

Hy.G.in·s Incomp¥.ble

HY·TOWER
for 80ttvu 10 Melfn

CENTER INSULATOR for
Mlllti -Band pcuntets Mollel (;1

~' END IN SULATORS
lor Do u b le t s '-'1M ",! f l

~~"'_. h.~'~~..,tol .._~ _ rt
~ .. """""" f.- h.h ,.........._ H..........

.. ,nd ... ,.-IoR! ... )I lL __ !o«<'pU ' .- or
.... <00. ",1 ca.... Sl>"" ~, .0 e It. S5 95
OrO'" " 0. I ~5

PORTABL E ANTENNAS
Rug""", , du r'OI• . conhnuau, ly 10",, 0 .nltnnn du'on.,. for
PO rt.bl, , pphelhoni . C<lnll, uctO<l to " '!~ II'M ,ouOh h, n·
dlon" CoIliPlttily inl"I,'"'" .. 'lh ., nyl COltong Con to. t..nl .,
. 11 'ngles "" thou! d""01,no O' crKI"ng prtI'ltCb,. ' '''..h
c.n not be OOCC_qlly _.- out
F_......:y l)e..n o ....... IloI>tC rty moctell
'/5WR 2 0 10 , '" less
lOIo(l,"9 Cod PIa_ ..,re. • _ . _ . t.Ild pl'*,

t><... w ..
Model 274 _ 59 ,00 Model 275 _ 51.00 Model 269 - 57.00

""OOH 2800 '" 40 !IO moT'" 100 10', _ . 11 , ....
...,, "' ''''' "". .. So,.. w" I ~ 0.' S49.95

0 ' • • , No 380

MOo H 58 00 '" 10, 1<; , 20 . '0 ... 80 ....,.... ~. 0..,,11 la• • •.... ,,""''''__, s_ WI 122'.. $19.95
0.... "" J8J

Hy.(iai n SING LE BAND DOUB LET Model HO·•
H",e~ IooNl ........ , ~I n' ..
,••_ ,- 1 _ ,.. PE P "'oppl "h " ,_.....
._ lo< I'" IS ;10, 4"..- .0__..,_ C oth -
.., otftto< .nd ..... ,.....!alan '10 ItGM l ' .,._
clad .-.~ .. ,.. ""PI \II , 331100
CW- ' 14

Ii......... 1·, ,,,,h .nd , 1 moldocI r...... h'llll ''''-'
C')'<OI"" tho, 1, · '. ,,.,,...... 10...... po'" ,.
."""'.._ ..,. u ,_ A..,I0"" ,. po'" ..I,· ~h.. \II,
o • 1100 U. 0.- -.0 1'l6.. ..-.

Hy-Q Traps :JI.(= = = = :::::JJr:
• InSIJlll Horizontally 01 .5 Inu rted V
• SUII.,·Strenflll Aluminum Clad Wi"

• W"tll"prool ean'er lind End In5"I'101'$

Hy·Gain REEl TAPE PORTABLE DIPOLE
for 10 thru BO Meters Mode l l8TD
The most poltable h'lh pertormanu d,pole n e l...

BROAD BAND DOUBLET BALUN lor 10
Ihru 80 Meters Model BN·8 6

MULTI·BAND HY·Q TRAP DOUBLETS

Th. m,.,.1 1I.~·>'6 "" ." pro"... oph mum
b, I.""., ," p.. w ", '" l>-.,h "d•• of a n,. . "uh l..,,,,, "" I. , 0. 1'""... ,b. ".n,f., of ....,"~
lru I_I '" a G,"n na P....·. , "1>."') "
I K l.· F ' .. ..,. ~..,tH-,prooi_"'U<'I_
. nd bu"'·,n _n,," ~ ""...k.." $1$ \l!i
""'pO "' t 1 'b 01.... "'" 2~2

1.......1... """-aI')"-" on ,n."""" \. H, .(>o••.
. ,,11 H)-Q ' ,,"po drl.... ..... half . . . .......~h....-....."" "-'- .......~ \1._ ".,.. ,""........11, ,....
,~.... 10< -" bond fH'~... .......d.._' ....100 'ho' _ .....
An .><Wt>l_ '" f hIo I.e "',..."" •• .,. h,'" Q .
__ \1 11. "'PO'- ...hd .Iu ,n..", '''I' """-
;ft~. pr<>..do "' . ,,"' j>n><......", a nd '" , .... _ ,ft.
""" " I'd ~·"h "2 ohm , . Hy·t; . ,n ",.b',·,••mpl.>, 'U I~'

" "n" h . I. "" n. m cia. "",,. , tI."d 1 ~.,,, .,."w",.
' ha ' d. h d' ''" o""'',,n from .. 1> wa"'• • nd ,h. ~ ,I I ",,'
....lch ~· " h ,,~n<I " .........·Io k. ~ , n<I . ~WR I.- ' h.oft
1 ~ 1 "" all \>aM> S<"",• . h.II< ~ •••II' 'INo._ol ft ' . ,
................. __ 1'.--. h,'" ,"'-' H• .,j ..
•ndo.. ,_,..,j ... "" L H.."" , ..,j l _.nch .....
......IM..-> -.. I h..h ,ao-, """"'" ...-.- _
poOh ..._,taO , 12,_

Th•.\I.d. 1I_TD " u"'l ....''''n.b',· ,h., ...., r'''' proof b,"h 1"". Io,m. "". 1'"".10'.
oo"b lot ' G" Gn••,·".'m "'•• d. " I"",," I' h. , p""" n " ...1.,0', 10 ~"" , d 'G.

"h.h '. " ,mmUG''' '''' ". ,n ,." . , m ilo' . ' 1 ''''' ,·omn,."". I·' WI,o.''''G' 'h ~.".h
OIlt ' h. ~"r ld T~ " . ',,"1. ..." ..1t, <~Iob"'.,j i" m , . . .., nd frum .,, " . ',
" ,;,- of ,t... ...........,,"< "I' "'. ' I , ..... of 13"11 ~,,~ ~ .... """""'ft
2~ ~ """,II. <.of pol,...."' ""'" ."..h«l 'n . .... , mH. ,n " •• "","' , tao,"".... • ' ,lab"10< ","","" ._b ", ,,_,...
1m..,..••,.,. ," II,. "'.h ,_ """., ,•• ,'-'--'''' '" 11 .-•...- dian
...h.~'... ,.......... __" "".,... ....., _ t!a,_ k.~......,r r_•• ,,~

52 __, on"... _, nd,,,,, ,....-_....... a "on_ ot _, ,......11.0'_
M........... Il"~ ,,1,..-- ..,j ",-, • I.... $8< 15
01""'''0 2211

•

f

Model 18 HT
• OUlS tilndi"ll Om ni·Direetional
Pto-formanoe

• Au~lic Sand Switchi"ll
• I",ull, on 4 sq . ft . of rql eoUle

OW' • Complit le!y Setf-Su-" "II
By any siand.rd of mea.u ....m.,nt. lhe
Hy.To,,·er i. unqu....l ion.bly th .. fin....t
mu lt i· band ~"rl ical a nten n.. oyste m on
the ma rke t toda y Virtua lly ,nd...lrUel ·
ibl.·. th .. ~l ode l IIlHT reatu,,·. a u toma t ic
b.nd ...I""t;o n un SO Ihru 10 m..ters
th .....~ h Ihe u... of • u n'qu.. olub dO'·

-l nlUpllnll oy.t.-m " 'h ,eh O'rr.'C"t1"O'ly ._
la t... ~anous~lOn. of the a nl.,n na 00

that a n O'lectn..al ~, "'·a~..I""lfl.h 'o r odd
mult ,plO' of. ' . .... -"le nKl h' .,• •oU on
.11 bonds. Fed .. ith 5:l oh m co... it tak...
mu ,mum l"Il. ' po.."r ~1i.el'tl oul·
.1.. nd,nK p"rforma""" on a ll bands Wilh
th .. add it io n of. h.... l""d,nKro il. it .100
d..li".... oUlstand inll perrurma nt-.. on 160
mel..rs Structura lly. th .. ~1 ,>d..1 18 HT '"
bu ,lt to la.1 • I,f.·t ,m.. RUlllled ho t -dipped
1l.1 ~. nlZed 24 fI Io..·..r req u; ..... no llUyed
...pporto. Top moSI. " 'hich u l"nd. 10 a
he'lfht of 50 fI • I. 6061 ST6 tap"red . 1u-
m,n u m All hard ..· ,. " Id,t.. I ated
Io M1Lopeeo , Ir you· look ,ng for th pi·

[

10m<" ,n ,-..<tica l . nl..nRa oy"e m•. you 'lI
..a nI Hy·To".. ..r , Sh pg_ WI.. 96.7 Ibs.

C
Orde r No , 182 p,. ke : 5259.95
NEW . . . .

, Spec ial h,nged b,ne as<embly o n Model

l l BHT allows compl.. t.......",lIly 01
a m......... n ground level . . permiu e8lY

~ ~ r.',,"11 and~I"ll of lhe ant........

t~~~
-~
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$':10.00
13500

"lJ

$ 12 0.0 0
. 135.0 0

L-4B
LINEAR

AMPLIF IER

...,..." m.-l'U"c. P.,.... s......
DC·, .~_ s.."",.

L'8 Lo_, ",-,.'. _00
• 1000 .......E. _ • ~ B
..... "..... ,_ :UIXll '-. "_ _ T_ '_ " "f _ ,...F_.,_'.... AGe • 0.... .
'_ WOn ....... . ' _ ' _
_ _ . " l OB!,)·'",,"" "8"'.s 16"0 .." J.l " _ s......
6-3 ..... 118 .. "0 OJ"'"

P OW E R S U P P LI E S
AC-4 Po wer Supply _
D C ·4 P ower S uppl y .

TR-4C SIDEBAND TRAN SCEI VER

pRE l ' .. ' .......... SpEC'F 'C"'l IO"S , • co•• ,.... ' 500 ~Hl to
30 "'Hl • , __, can De ,..d ace",a,OI, ' 0 l>ena, I~an
5 U1> . se...ill••" '>I"eall, 5 m,ero,,",,". to' '0 dB S." "
SSB ond 0.."0' lnan 2 ""e,o.olll to' to dB S' '' '''''M
• S.lect.b,", .1<I.boo Buill· in po_, ."1"1"" : 117123.
V"'C , 20... ' II ,no C po".' 1O,,'eo ,••1I I... ..M "enu
. ..Iom. l,e. '" '0 .n ,n'emol b.".., pock "~ 'en ~, '"
o'Celll Ino' I"pplled) • Fo' ,oducod c ..".n' d,. i" 0" DC
OPe ,.I'on l ~e dl. " do nol hg ~l up un'......d p"l nb..lloo
0 0 In. l,onl p.nel il oep 'eoseo
l he pa" o' '''. oc., ,. ,.. ' ili', . S' .. ond low co", 0' Iha
SSFl ·! m. _e " ,0101 1o, .."" •• • IloM _b, ."" 'e.., 0 '
oovoe.·. "'. le,,' '"ee"e ', snort ".v. ' . ee l,." CB ",onilO'
,"c.""" 0' ~'M'" pu'wse I.t>o..,o'~ ,"eei..,

Pr ice : $35 0 ,0 0

• Synlhesized • General Co...erage

• low Cosl • All Solid State . Buill·in AC
Power Supply. Selectable Sidebands

• Excellenl Performance

COMMUNICATIONS
RECEIVERSSR-1

A mateur Net $2 2 9 .9 5

TV·5200- LP "or",..." rV· 'OOIHP)
"'«1 ' 000 _m .....u" 200 _'to OIl 6-
.....,... 50·239 co",,",,,''', ""'''''' 5' 9 9';

TV·. 2 l P
... ,_ "",,,.,n ",... ""_""" OJ.2
.....,.",..U_e.,,_n _
"OIl'" ..'TV < " 'or <''' __ 0'''* " , XI __
_ 100 _" _, 50-2319 .......-,,"'"
_'... SIO.!!!;

TV·3300- l '
'000 _'" "". _ XI ... .., A,_·
,_ban.. 'hMlllCdB_., ...... S"~

Tv ·:JOO ..,. F,_
P'_ n 40 "8 a, .......,"'" ..
52 MH' _ P'o'"". ,ho TV.,
hom ' ',.nom."". 6 ,h,,, '110
....., 1119 95

TVI "" ' EEu""mDFI"IERSWITH THESE DRAKE L

GENER"'l : 0 A" ......." . lIoI..... ' 0 'n'" 10 molll. ," .......
500 ktiz ,.n~• • _ St... ""0 .., In • _ti, ","' ,,"'.."""
• __ sse Uppa, ..... lo..a,. CW on" A... . Buill-In
Si _ 1II ....., ...._ ..'e TI R ""'en"'g 01\ CW • ~ _
....., ..........,_10.. . _,..: S'.." ., 10' . "'W, ' . ',"
0(".0 ' 21 3 .315 5 em), Wl : " ~. (13 . g )

TILlNS"'T: " VOX 0' ,n "" sse 0' ... ... . ,_ 1'0_"
sse, XJo ... ... I' E 1' .• AM . 260 m P EP e,,""OIIOd
...'".. compahbla ",,'n sse !, ,•. CWo 2eO ... on •
A" jut t._ pi....._,• .

..ECEIVE: . 5."..".." bella, ,n." ~ ~v to, ,0 "e SIN a
I.F. So''''li.." 2 , ~'" @ , dB. 3.' ~'" @ 60 "e. a AGC
1,, 11 0" 'eee',.. rna<>aa. ,.".1>", .."h RF g. ,n c""uol, •• .,
. Iloek and .'0.. ..I.... .. iln no,.. P" I..."pp... . ,on a
Dioda o.,ac,o, '0' "'M ,ecaptio" P ri ce ; $599 .00

3 4 -P NB Plug·in Noise Blanker . 100 .00
F F-l Cr Vsta l Con tro l Unit _ . 4 6 .9 5
M M K-3 Mobile Mo un t . _ 7.00
R V ·4 C Remote V FO . .. _. 1 2 0 .00

2 MeterFM
Portable 7Tansceiver

WOOEl TR-33C

• SCPC· Frequency Contro l
• 12 Channels with Selecta ble Xmtr Offset s.
• All FET Front -e nd and Crystal Filt er fo r Superb

Recei ver Inte rmod Reject ion .
• Expanded Anten na Choice.
• Low Receiver Betterv Dra in.
• Traditiona l R. L. Drake Service Backup.
• Single Crys ta l Per Chan ne l

M"-200c
2000 ".II~ PEP

Pnce: $220.00

RF
WATTMETERS

COAX ANTENNA
SWITCH

C.hl>lab"" ",«,,'ac,
\5' ot '''d,ng ~ 2 ..altS)

. 15 0 1 ,ea<l,~g - 2(1 ".1
~,s ot ..od'og · 1 n 1
~ Is' 0' 'ead,ng - 10 ".)

1.1-54 MHz P r ice : $ 7 2.0 0

20-200 MHz " nee : S 8 4 .00

••--_....-•

w-.
WV -4

RCS·4

AUd~ 'o....~.d and ..!\fre. .... _, d<..ctt, I"
...," tVSWA ',om """""O,a"'l. T..o sea'" in
"~~ d'''''''_ S"a: 5 ,"H 3'."'W . • '"tI (U.O .
95 .'02e",)

_, Full SC."

:10(1 ...n.
'II.. 2000 "."5

WV" 100 ".'"
"XlO ... 111

•

.,.
100 "an~

P r ice: 5110.00

• Conlrol U~tt wo, k ~ on 1101220
YAC, 50160 Hz, a"d su pp lies
neceasary OC 10 molo, .

• E"ce l le~1 10' $on gle Coa ~ leed to
mu lliba nd qU l d $ 0 . arra y. 0 1
mo~ob,nde , ! , TM five po~ i1io~$

a ilow, $1~Qle coax leed 10 lh,ee
beam$ a~d Iwo dipole$ , 0 ' olhe.
simila' combinat,oM.

• Cor l.o, cable 1"0 ' $"p pli ed)
same as 10< HA""·"" ' Olato'

• Se'ec ls ." lenn,s ,,,molely
g'Ound$ III unu5ed a"te~nIS

GNO paS,loon g,ound. a ll ,n·
!ennas . " e" I,,",,"g S1,1>0~.

"Ra,~-Hi' const'uction shields
tTI01o< InIl . ....i1che$

• ""010< 2. VAC. 2 Imp. l ub.- ic I 
',on oood 10 - .O" F,

• S...itch Fl F Cillibil,ly' l.A u imum
legalhm,t Price: $ 1 2 0 .0 0

• Motor
ContrOlled

MATCHING NETWORKS

_.--

• Remote

G_,.': • ',,~,al 'II."......, ".'" 100".'d 00_' '"
".'1$ """ VSW~ ° ,aelt, UIII oa "'''0'.104 to ,a'" ,..
'~et~d_, " " alet... 50 _ ,,_ lIe, ' .0 CO"
an,,,,,n. -.. no ""n 'VSWR o1.r lea.. s· , " C ,. n....
banos 10 I~' .. '0 _10.. . S... lelon in 0. out " ,' n .,"",
..- ..."en . Sua: 5 ,"ti, 10'."'W. 8«0 (1.0 .273 .
2(1] em -?UUQ ,"',«0 (36 ~ cml.
• COnti" au" 011"'.. ' : ..." .~ 200 "."'. M" ·2000.
'000 "a". 12000 ...II~ PEPl a .... -:1000 0111, : UP '0) ,,,,
lenna c"",,",,'o.. "'.e_ D, """'I panel , .."en
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IF YOU ARE ON 144, 220 OR 432 AND
HAVE WORKED A REPEATER.•.

PA432/ 10 Kil . po....e r <ilmp - similar to PA I44/ 15
except lOw <ilnd 4 32 MH z 49.9 5

PAI40/1 0 IOwin -1 40wout -2me ter
amp - factory wired and leu ed 179.95

PA I40130 30w in - 140", out - 2 me ie r
<il mp - factory wired and leu ed 159.95

The RPT 144B, RPT 2206 and R PT 4 32 are
seu-ccntateec - all solid state m ach ines. Con
servat ively rated, h igh quality compo nents,
assures EXCE LLENT RELIAB ILITY . Careful
co ns idera t ion has been g iven to both interfaci ng
a nd co ntrol fle >d bil ity.
RPT 144B or RPT 220 B Kit . . . •... • $ 465 .96
R PT 4 328 Kit . . . ... .• .••.. . . .••.• 5 15.95
RPT 1448 or RPT 2208

factor y w ired . nd tested •• .....•• 695.9 5
R PT 4 328 ' . ctory w ired and t ested . . . 795 .95

8.95

94.95

79.95

129 .95

149.95

465.95

465 .95

5 15.95

695.95

695.95

749 .95

repule r - 2 meier - 15w 
comple te ( less. crystals] . . . . .
repeater - 220 M H z - 15w 
complete ( less crystals) . _ ....
reputer - 10 walt - 432 M Hz
(les\ crys tals) .
repeater - 15, W.ltt - 2 mete r 
t ac rc rv wired And tested
re peate r - 15 wall - 220 MHz 
fac to ry wi red ,tnd tested .. .. .
repeate r - 10 wa tt - 43 2 M H l 
factory wired and tested ... ..

12 volt - power \ upply regulator
cu d ..•............. .
NEW - 15 amp - 12 volt regulated
power su pply w/c.l~ , w/fold-back
curren t limi ting.ind overvoluge
pro tec tion . . • •.. _ •....
s..,..e .is above - h clory wired
and tested .. • •..•• .. • .
NEW - 25 am p - 12 volt re gula ted
power sup ply w/C.i~ , w/fold-buk
current limi ling and overvoltage
pro tec tion ..• . . . __ ... . .
u me .iS .lbove - ' .actor"\' wired
and tested . • • . .. •.. _ . .

It was probably
this one.

RPT220 Kit •.

RPTl44 Kit ••

RPT144

RPT220

RPT4 32

RPT432 Kit .

PSI5CKit

PS2SC Kit ..

PSl Ki t ..

PS15C W{T •

1fitfensfneennll
THE WORLD'S MOST COMPLETE LI NE OF

VHF,FM KITS & EQU IPMENT
TXI44a Kil • . transmtner exctter - 1 ,"" ,lIIt -

2 mete rs .• •.•. . •• .. ••.
T X14-48 W{T. • s.me.iS ~bo~ - f.-clory wired

and tested • • ... ..•. ..
TX220B Kit .• transmit ter exciter - 1 wau 

220MHz •.•..... ••. •
TX220B W{T. So\me <l.S above - folCl Ory wired

and tested .•..•••••••

TX432B Kit . transmitter exc iter 432 MHz .••

TX432B W{T. SMnC as above - folC lory wired
and tested •• .. .......

RXSOC Kit • • ]0-60 MHz rcvr w/2 pole 10.7
MHz ervsnr filter .•. . ..• .

RX 144C KIt. . 140-170 MHz rcvr ""/2 pole 10.7
MHz trysuJ filter ..•.. • •••.

RX 144C wft SMnC ,IS above - f olCIOry w ired
and tes ted ...•.... •• . ..

RX22 OC •• • • 21().240MHz rcvr '11/2 pole 10.7
MHz crystal filter . . . . .. • . • •

RX432C K it. . 432 MHz rcvr w12 po le 10.7 MHz
crysu l f ilter . • • . .. . • • .. .

RXCF• ••• • • accesserv filler for <ilbove receiver
kiu gives 7008 adlacent t h<ilnnel
re jettio n • • • . . • • • . • •.. .

OTHER PRODUCTS
BY V HF ENG INEERING

HTl448 KII . . 2 meier - 2w - 4 th <ilnn el - h<ilnd
he ld xcvr with cry ~Ll.I~ for 146.52
~imp le Jl ••..• •..• •.••• .

PA250lH Kil • 2 meter power am p - killw in 
2Sw ou t w ith solid Slu e ~witthing,

t<il~, connectors .
PA2501 H W{T . S<ilme <il\ ab ove - f<il t tory wired

<ilnd tested , .•
PA4010H Kit . 2 meter power <ilmp - lOw In 

40w out - renv \ witth ing .•
PA4010H W{T . same as above - f<ilttory wired

and tested .. ...•.•...
PA144/ 15Kil .2meterpower<ilmp - Iwin -

15w out - teas case , connectors
<il nd switching .

PA 144/25 Kit . simiiar io PAI44/15 kit except
25wout . . .•.. .......•

PA220/U Kit . sim il<ilr 10 PAI44/1 5 for 220 MHz

59.95

74.95

59.95

74.95

39 .95

49.95
39 .Q5

•. .- •... -
• ~ •

,,. •., -,-

COl Kit

C02 Kit

COR2 Kit

SC3 Kit
Cry§ tal\

Sy nn II K it .
CWID Kit .

CW ID wired ..

10 ch <il nnel rece ive "uI deck
wldiode switching . . . . . . . . 6 .95
10 channel "m it dec k wfswitch
.ind trimmers _ . . . . . 14 .95
complete COR wi th 3 second and
3 minu te timers . 19.95

10 ch.lnnel au to-scan adapte r fo r RX 19 .95
we stoc k mo\t repea te r & §imple"
pairs from 146.0·147 .0 (each) 5 .00

synthesizer kit for 1 M FM 169.95
automatic identifier for repeaters,
RTTY , e tc 39.9 5
same as above - wired 49.95
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Build a2 meter or 220 MHz Transceiver.
10 Channel Scanning .. . 15 Watt

You can put it all together for only $219 .95
RXl44C or RX220C Receiver Kit

SENSITIVITY .3 uV for 20db (juiu inK . SQ UELCH
THRESHOLD .2uV. AUD IO O UTPUT 2 w..ns.
ST AB I LITY beller Ihan - .002. IMAGE
REJECTION 6Odb. SPURI O US REJE CTION
lI~ ate r thin s oae . IF REIECTION 8Odb. f iRST
If 10.7 'olhl . SECOND If 455 Khz. BANDWIDTH
15 Khz u 3db, 60 Khz al 30d b (40 Khz with
oplional 4 pole f iller). CRYSTAL 45 Mhz parallel
u 20pf (HC/2S U holder ).

PA,144/15 · 15 W..n Power Amp lifier

eowes GAIN; 12 db nomin",l, INPUT POWER; 2
wU h milX" INPUT VOLTAG E; 12 {O 14 vcus DC
negat ive ground , INPUT CU RRENT; 4 limps max.,
STANDBY CURRENT ; virtually insignifiean l ,
IN SERTION LO SS; Ie.. thin 1 db on receive,
DUTY CYCLE; 50% Or le56. Consists of drilled
i li ss PC BOird, heu sinl< and ill compo ne nt<.

TX 1448 or TX220B Trillnsmlttet' Kit

• •

A one ""itt exci ter using four RF trill si,tors , two d iode,_
",nd one inltg'iled circuit . The RF !rinslnars . re
apuiling well below their riling, allowing long key ing
periods wi lhout dim.,gt . • Nomin",1 output I V, .... ittS .
Devi.t ion i diusled to 10 KHl .Ie aud io wil h clipping ,m d
acuve filter . All spurious OUIPU IS down 30db Of more _
Tempenlure compensuion c,.,.S1i l tr immer _ Zeller
re, uliled osc illuor _ Uses rudily av..il ..ble 12 or 18 "'1Hz
cryst ..ls ( 18MHz for 220) _ All tunin, coils p~wound _

Predrilled ..nd linned G-10C ircuil baud

st·] Sc.anner

Capable 0 1 SC l nninK up 10 10 Chil nllell. SCIIn de lilY
i l10wS both sides of i convers.1tion to be
monilored withoul the scan ~urtin K uch time the
urrier drops. Th e prior ity fu ture i llows the Usel
10 prog rim th e SC i nner to re turn to hi ~ h vorile
chinnel whenever it is ..cl ive.

CD·l Cryst.al Deck
Designed 10 provide mUlli-<:h aronel operuion for
Ihe TX_ries Iran'inliuers. II fu tu~s . n exira set
01 con lKt~ th ..1 may be wired 10 the CD· I c,.,.st.ol
dec k for 10 channel traescefve. Th e ext r.. cont..CI5
m..y i tsO be u.ed to ~wilch L.E.D. Indicato rs. The
switc h has 11 po~ilion~ .

A len channel rece iver c,.,. 5111 deck whi<h utilizes diode
switc hing 10 seree t u-e crysu t position required .

Complete with cabinet, speaker, hardware, L.E.D.'s, all accessories and full assembly instructions.
(Crystals and microphone not included.)

WORK ALL REPEATERS WITH

•
e

J)',rthlJ'ter II

•

OUR NEW

SYNTHESIZER II

Thc Synthesi zer II is a two mctcr frequency synthesizer.
Frequency is adju stable in 5 KHz steps from 140.00 MH z to 149 .99 5 MHz with
its digital readout thumb wheel switching. Transmit offsets are digita lly
programmed on a diode matrix, and can range from 10 KHz to 10 MH z. No
add it ional components are necessary !

Kit _ $169.95 Wired and tested $239.95
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1rtilr
TEN-TEe

TEN-TEe

KR50A

Memorie., Oi t end dah. Ind iv id u al d efe a t
switch es.

Paddle Actuat ion s cece: 5 -50 g ....
Po wer S Ou,ce : 11 7 V A C , 50-60 H Z, 6- 14

VOC
Fin ish : Cream "ont , w alnut viny l top a nd

s ide panel tr im .
Ou t put: Ree d re ley. Conta ct ret ,ng 15 VA.

400 V. ma l<.
Padd les : T orq ue d rive with b a ll b ea r ing

piVOt .
S id e- t o ne : 500 H z t one.
Adj ust a b le o utput t o 1 vo lt .

S;,. HWO ' ,"" • 5Y." • 8 " " ,r.:.~r
W e ight : 1 ~ Ibs. .,••

c ha<ec t er ke y ers , as u sed in the KR20-A.

P R IC E $ 15 ,00

K R 5 0 ELE CTRON IC K E V E R
A compl"tly au l""", l,,, eloaron,c ltyeo- fully

ildluSlable 10 your npe.-al,ng $lyle and preference.
.....ed. 10uch and we,ghl,ng. l ist 'alOo of lhe Ienglh of
d,.~ and dah~ 10 the ~pace between Ihem_ Self- con
t, olled ktytr 10 "an,m,1 your thoughuc learly , anicu 
lalely and alm""l elto fl lt "ly . The 'amb,c (>q""ezt!
feature allow, Ihe inw' tio n o f <ii I' and dah, wilh
lIerf&1 tim ing

An automalic 'M! ighling 'V.lem prov ,des inc ,u ,ed
chariteter to _ce ratio a l ~l o'M!' <peI!d~, d t creasing a'
lhe speed IS , nc,ea~d, keeping Ihe balance be tween
'moothnes< al low <peed~ and ea~y to copy higher
$I>Hd H,gh ir>Tell"iI' b'h lY am <vlhmc IratKmi..Oon i~

ma,nla,ned al all ~. au lomaticoUy _
Memor~ P'" ov ided lor tXllh d;u and doIh< bu. "; !her

may be defealed by ..... Idon on Ihe r_ panel. n,U~,

the KRSO may be npe<aled a. a full 'amboc hque",el
keyer , with a ,inglt memory or .. a OD""enloonallype
keyer . AH character . are ..,f-com p'eting

PR ICE $110,00

S P EC I F ICA T IO NS
Speed R ange: 650W,p. m,
Weighting Rat io Range' 50% 10 1 5 0 % of

cl a ssica l dit le n gth.

P R ICE $25 .00

KR2·A S ING L E L E V ER PADDLE
key ing conventional " TO" o r disc re te

K R 1 ·A DE L U XE DUAL PADDLE
Paddle assembly il I ha t u sed in t he KR 5 0 ,
houled in a n a t tea c tive form e d elum;n um
case.

K R20·A ELECTRONI C KEVE R
A fine '"snumant for all-a round h igh per lor 
mane. e lectronic keying. Paddle actuation
foree is fa cto r y adjusted t o r ryt hmic smooth
keying. Contact adjustments On Iront.
Weig hting !Kla. factory set for optimum
smoot h ness a n d lorticula tion . Over- ri d e
"straight key " co n"" n i" n t l.,. loca ted fo,
em phasis, C AS sendi ng or t u ne ·u p R eed
rel ay out pu t. Side- tone gen era t or wi t h
adj u stab le lelie l. Self -comp leti ng c ha r ac t ers.
Plug -in ci rcu i t board. For 117 V A C , 50-6 0
Hz a . 6- 14 vee. F in ished i n Cream and
wlli nut lIin yl. PRICE $ 67 .50

KR5·A EL ECT RONIC KE V ER
Simil!lr to KR20 -A but wi t hout side- tone
oscillator Of AC power supply . Ideal f or
po.Ubl _, mobile or fill ed SUltion . A great
value tha t will give v ears o f troublefree
serv ice . Housed in an attract ive case wi th
cream fron t , we lnut viny l lOP. For 6 · 14
VDC operalion. P R IC E $ 38.50

,..

....".-
.:"JI
I (

I•
(J°SHUR.LOK

---_ .._--

"'elpo I>,evenl Ihell Of CB Rad'OS . nd
an'enn" "ntenn•• a'e ,ne 1"'1 I~,ng

'~ 'e""s 100ft fo<

A"o a"lornal'" car ..ash,ng ..'1"",,1
d' n'hng ,,.,. arn""....
same Of 10_ S Ir'I.R , ,,.. con_
loonaI ,r"n' .......rn ,nSlalla.oono

~_""""'.Go ...--SH~""'Ol< Of'll CO . "'C
SHUR-LOK

Flop 

You Hide It

F'ls ne.. Or ex..tong anlenn" Ul> 10
48" 'ong
No UnSlgnUV I'IO'eo;
""O,,~I S on !t"n. , .,n channel . ~Il , _
POS, ',on ady'sable
Ins""""dnS and """,ntong " ••d... ..
~.-

Flip 
You Use

It

• F u llY VSWR <'I. re verse vOl legll p rOtecled
• NO lu ni n g <eQuired across band

. S w lt c ha b le Clan C Or AS operation
• Built·in T R switchi nQ. w /increased eerev

fo< sse

• F u lly compat,ble wilh all 1 1 5 W FM/SSBI
AM / CW rigo

• All solid-ltele and m icros l<ip construction

~ SPECIAlTY COMMUNICATIONS SYSTEMS. INC.
Mo bil e Ampl if iers ' .• <. i NPUT OUTPUT OPERATING SIZE• •

With __ I FREOUENCY MODEL 'OW'" POWER CURRENT '" RETAIL

""' NOMW NOMW ljl136VO C HXWX L PRICE

Ve rsatility -~ ,,,,,,, t, 3M l 060L to ec , 1'Xl02X'8 ri H;99!i

144 148 2M10 10L ro "
, 11 X l 0 2X16 ri .,,~

13.



w" h ,he '~ I I "owe, h ;gh ' y a ff;c,eo' mMe'o
o",,,' ,I;e,, OOW hbd.nle '0 1M . ma' Ou, '0
,,~ , o" io io n , ~. '",e" l uoe , on 1M m., • • •
'M.V S229.50

SO·l OAT S KYMATCHE RTM
H. , . ' , . ~ . n teo n. tuoe' ' 0 ' ~O ""O"9~ '0
me 'e".. ~.M ' ." ,," le ll" I PO,"",' a no m. tc h..
Y O" , 52 o~m ". nooe ,.o . '0 a , . M o m ""'0
. monna 8 0 10A T "yOu" ,~, o n'y $59 .50

$99.50

. 7"W. x 3 %" H. x 6" 0 .
• Sensor Box - 4"W. x 2y'''H.

x 2%" 0 .
• Has 2 SO - 239 Connectors.
• Forward watt scale - 2000

or 200.
• Reflecte d watt scale - 200

watts.
• Low insertion loss.
• Sensor Box may be ex '

tended 4 feet .
• Meter accuracy ±5%.
• Weight 5 lbs .

W·2 WATTMETERTM

DENTRON

Dual in-line wattmeter 2 ind ividual meters reads reflected
and forward watts at same time.

Wa~' on a n'e n na <uo e ' 'c m.,c~ eve,,, h."9
b at "'.... n 160 a nd 10 t ~'c" gh ba'. oced hn~ ,

<co ' li n. a n d ' aod,,'" I< oe , py"'" OY ' l~.

f u ll '.ga l " m i. ono '0 0 . an<! ,", u n<! "," Od
do ing ,,, S~pe"yo~' 1M " l~e o~e 1o, , OU
0' ,y>t $ 129 .5 0

l 60-l 0 AT -3K SUPER SUP ERT UN ERTM
O."g n&d bnd eng ioee'.d t" ~e <omp8"b'e

l60 ,10AT SUPEA TU NEA ™

,,,.,01. FEATu"'S
'.. ,.~ ,,~..~.

NCO ."" '.' • '" li'•"", ."" oc • • ,~ . • ,,, ~''''
0 .0_..0" " • • • " "~".' ,," .. . , ....

l";,',0: ;'""::..~'~;::.::.'~:::~~":~:<~", '"~,,".', , ~"' '~. ,..'-, , ,.. <.,~ " ~,~,~ ~.• '.,... ,~ ,..,,,,,
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For all you hams with little cars ...
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available
for you
fully assembled
and tuned!
• UPGR ADE YOUR REPEATER WITH

A RF TECHN OLOGY DUPLEXER.

DUPLEXER &
CAVITY
KITS ...

Now

NORTHSHO~"'_:--_ _~

RF TECHNOLOGY
[)( l lJ XE
7H T Rl. B" o,;D
\lO BILE
4;o;n,.. ,
• "' ulo~"~all ) .dJ"'h ' "
prOI"'" ,..,...nan.... 10. :0. 40
.nd 7S m~'e,..,

• Po"'. , 'a' .... al ~OO W.".
P F.P
. 1 ndud~. b... "','lIon, a~' ".
m"k-o;J ond whir \01' ... ...
lio n 74! >\nl~nn. $1"'1<

[XCLl'S IV E
DEL UX E
S- B' '' D MO BILE
4 5 .. ...TE .......
• 'II Nnd m.nu;oJ . *"~", '"
.n'~nna for 10. IS, !O. 40
and 7S m~'~"

• Po w« <at~d ~ t lOOt) W~ t ..
P£ P
. l ndu d~, h.,~ "''' i" n wIlh
m"hi l.""il a nd ,i. (,w, whIp
'up ..' di<>n 4 ~ ,' n ' on na SI14 .'1~

S IM'.A IV,.
ELECTRONICS

• '.b .,."." 0' C"b.' CO 'OO''' ,o"

Ivhy waste IWltS-:

SWR*t guards against power loss
lor 521.95

If you' re not pum pi ng ou t all the
po wer you're pay ing for, our little
$\\'R-l com bi nation pow e r meier
and S\ \' R bridge will tell you so. You
read fo rwa rd and re flect ed power
simultaneously . up to 1000 watts RF
and 1:1 10 infin ity \'S\ \'RaI3.5 to 150
~lHz.

Got it a ll tu ned u p? Keep it that
way with SWR- l. You can leave it
rig ht in you r anten na ci rcu it.

~
• ALL DUPLEXERS AND CAVITIES

ARE TE MPER ATURE CO M PEN
SATED WITH INVAR~;' AND MEET
ALL COMM ERCIAL STANDARDS

Mod. 4440_3 ,. .4 cay. 440 MHz,
insertio n loss 0.6 db with 80 db
isol at ion typ ica l ; pwr. 350 w . K it s
$249 ea. - Assembled $329 .

e O NLY TOP QU ALITY MATERIALS
GO INTO OUR PRODUCTS.

• BOTH KITS & ASSEMBLED DU
PlEXER S AND CAV ITI ES ARE
AVAILABL E TO YOU AT A SAVINGS
TO YOU .

Mod. 62-3...6 cav.. 2 mtr . in sert ion
loss 0.6 db w ith isolation 100 db
typ ica l : cw r. 350 w. Kit $349
ea. -Asse mbled $439.

MH'
eo db
w. K it

Mod. 4220-3... 4 cay. 220
insertion loss 0.6 db w ith
isolat ion typica l ; pwr. 350
$249 ea . - Assembled $329 .

These wa ttillet £'t"'S tell \IOU What 's going on.
wltn one of reese in-Itne W;jnmec:eri ~re,)(l,~,FOr WfI<IteYl"l'" 1)U'lJOSol'

yOU Il IomOw' if VO\l re oeUInO It all _ 'Ie OCX (he wanmec:ertol'" vou ~
(ooetflef all (he Ttn'lf N~ nign ¥;. VO\lr s....an cre<lot CilI'Cl AppIiCat ioffl
wracv' HtOn powef hanal lnt;l' Peak <It VO\lr Qe;jler or wote t o \IS

SWAN METERS HELP YOU
CETITAlL~CETHER

Ua m . Ihe world Ol'er 00/1.., amoleur radio
p roduc t . from Su'an Ele ctro ni", . Amo nli/ th t"
mod re.pec/ed o f Ih e . e ON' t h e u n ique
.inlill..·. id t" ba n d rill' with that "' fH! cinl ",me ·
Ihinli/ " exira - li k e t hOl/e iIIu.lra ted he re.

s ..'...." 7llOl:Xa.o.~Tn_
<WI,• . 700 ...... P!, Input
... ,"" Ii.. _ __,

....' ...r bond<.. ~• • ,1ooT _n·

.1M1uror ~i'.. yOU ,hi• • uch
powor ond con'onionco lor
your monoy. '649 .95

Mod . 30 C.vity Kits : 2 mtr . $65 ea ..
220 MHz $65 ea. . 440 MH z $65 ea.• ;
6 mtr. $115 ea . Add $1 5 for
Assem bled Kit.

en,," ,..... POn.~ALI

U " U • .~ .."-1m::t
t. l' • pl. ,be _ of 'be __c,_ _ . ..-ply _ ,....- ---_ ..
"'0" of __ e-.poo I/o _ .
<oot__...fIlll> _.
_ _ AI.£.. ,b.. C,·._
off pI h loP off~.od b_.. " • .'J.l9.95

Dist ributor :
Ma in St..

Phone (617)

Al so avai lable : 6 mtr. , 4 cay. Kit
saas-Assemcreo $499, 2 mtr . 4 cay.
Kit $249-A ssembled $329, 440 MHz
TV Repeal er Dup lexer

On ly hand tools are necessary 10
assem ble K l t s ~

Send your order to :
TU FTS RADIO , 386
Mectorc . Mass_ 02155.
395-8280 .

IP " Ct!$ F oe Med' o rd . Ma S$ A ll un,,, C<Il" te
Sl'lIPP'l'Cl U PS ·C 0 0 orders requ"tl S50
d e posl l - Man "n ,de"'$ add S"'- !lilIes ,.. )

S W A N LIN P, A R
" MP!.IPtER S A
M. rk It 2" '10 woll
P,t:, P, f ul l I.p '
Inpu' "" ,,"'", unit .",
til< 1200X me " h ,,.
Cy. .... l:,tOO ·1
P .E ,P . inpu. po." .
hou.. w i.h ..wi ....
po..., . u p plY. Tb.
t h "it~ i. ,", u r..
. U".!lS

...dditiona l Su'''" produci. inc/Me: fi.~l'd

and mobi/e a"tl'""'II. \'1'"0'. ' '' '''p ho n ..
patch , \'O X , ",'a llmelorr. microphonor. "nd
mounting ki t. , ... . aO'lOther ".,;/ra ''''rI'ice ,
on/)- Swan f:le ctron ic. off"'''' factor r '
bock",d (inanci"fl to the amateur radIO
commu"iI Y. \ ·i.iI an au thorized SU'an
f;Wclroni... dealer for eomp/efe delail, or.
if )'o u prefer. writt" : & SIMA IV

W lu c rll ON ' C S

sw....'< SS·2 ooA T,.nllCo i.or,
t'. U, oolld-,'. '. , UnlQUObr"" d·
bond ,unin~ on oU Ii.. bond>,
.nd lnlinit . VSWR pro1octlon
M. in'oln, up 'n ]OJ "'.,..

, E' inp.' OIl on. (coq...nq
_ 'od. '799 .95

~.i~ ' ~ ':-
L'-=" •••

• •• •-_.
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386 ~;n SI.• Medford M A 02155
Phone: 617·395·8280

- Radio Electronics

MEDFO RD SQUARE

•

-
-

MAINST.

1·93 NDRTH.

_-JII__
.... " 1 I

TUfT~rft~~:lHARVARD ST.

BOSTON

•
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ee

""
89

".
28'

'",.
",
'"379

".

..,..,
619

600 H. CW Filt..
F M Filt.r
$pea~er

Mobi l" Brae l<e t (FT2AI
Mobil" B, "~ 1<11 (2001'1)
Mobil. Mou nt
IFT·620 B. FT ·22 1)

•
FT - 101 E TR A NSCEIVER

XF·30C
XF·30D
SP.I 018
FL·I OI
SOLI D ST AT E 160·IOM
TRANSM ITTER
~no'ill
AFP·IOI RF $pe1l(:11 f'f0Cl!U0f
MON ITORITEST EaUIPMENT
YC·355 30 MHz Co"nt ...
YC·3SSD 200 MH2 Counl...
YO·lOO Monlto, Scapa
YP.I50 Dummy L~I

Wa" Mill'"
Digilal R.adO"I
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The Latest Counters

- - an inexpensive modularized 50 MHz system

0' ioIT ,
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(MAN8) showed that at 5
volts the maximum curre nt
per segment would be 192
mil s (OUCH!). But 10% of
that is 19 .2 mils and is with in
the maxim um of 40 for the
LED. The maximum current
drain is now reduced to 134 .4
mils when the display is
showing an 8.

Another cha nge I made is
the use of a 74L S90 as the
fi rst cou nter in the chain. The
74 LS90 is pin replaceable for
t he 749CJ and will count in
excess of 50 MHl . Some
designs use the 74196, which
uses inverted logic as com
pared to the 7490. The
74LS90 uses the same logic
so board design is simplified.

I also added the o ption of

Fig. 2. Display Sam Unit.
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One of the worst features
of any counter is the awful
current drai n that the LEOs
in the display manage to co n
sume. Even wit h current
limiting resistors, 8 digits at
20 mils per segment can pull
, .12 Amps. I got arou nd th is
by scan ning the displ ay so
tha t o nly o ne LED is on at a
t ime. This reduces current
co nsumption by o ne eighth. I
a lso decided to get ri d of that
r idiculous number of re
sistors, since scan ning the
LEOs gave me a 10% duty
cycle. Th is meant that the
average current through t he
LEOs would be 10% of the
maximum current without
resistors. Checking the specs
for the LEOs I was using

rc,"

"••'.'

I finally decided I needed a
rel at ively simple but

effect ive counte r. It had to be
easy to build and it had to be
able to count to 50 MH z
without using a prescaler.
A ft er g iving the design
a p proac h co nside rab le
thought, I decided on t he
plug-in board method . Then I
proceeded to break up the
tota l ci rcuit into th e in
dividual circui t s that make up
a frequency counter an d
design PC boards for each of
them. Co unter circu its are
pretty basic and there are
only so many ways to design
o ne, so this one may look a
lot like o thers. I did, how
ever, add a few ideas of my
own.

,
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'" -. -. ocr , ->0 OPTlOJ<4~ .-". '" ".'OOO~' • •' _'C4 14 ' 0 14 ' 0 TUO•. j , "I:.'"-'. ' ,U

• " , ," ,

N~. ,.. .., ,~. I ,..
Fig. 1. Timebase Oscillator and Divider.
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socket fo r the LED. Any
Monsanto LED may be used
here as the pin-outs for most
of them are identical. I used
the MAN8, whi ch is yellow,
simply because I had the m.
Ho wever, the large .6" MAN6
or the .27" MAN7 will a lso
plug in. Both of these are red.

For the LED socket, use
the already preformed side
mount socket or be cheap
and bend the leads of a wire
wrap socket like I did .

The 7475 is used to
t ran sfer the accumu lated
cou nt of the 7490s to the
display whe n stro bed by the
Gate Control Unit. A logic
one is needed on the cl ock
in puts to t ransfer the input
info rmat ion. When the clo ck
is low, th e latc h will store the
infor mat ion unti l t he next

,, ",, ",, "" !I"",: "" "" ",,
,
"""""

14 ' 0
•

Fig. 4. Gate Control Unit.
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Decimal Counter Unit

The DCU is constructed
on a 3.5" by 1.7 " PC board.
Except for the first DCU, all
u se s ta n da r d 7490s as
cou nters. The fi rst DCU uses
the 74LS90 by Fairchild,
which was descr ibed earlie r,
fo r a 50 MHz count ra te.
Also, eac h DCU has a 7475
qua dru ple bistab le latch, a
7446 or 7447 BCD to seve n
se g ment deco der, and a

r
lI(il( T '0' ."!..S.' '"---' L _

-- - - - ,,- r--,-----
CO""""Tl UU'!CO"'L COu" T CllO!O T

R( il(T
'0'

10 ncoooo liAT [ nUCTE D

Fig. 5. Gate Control Timing.

switches Vcc to th e proper
LED . Because the 7492 is
wired to d ivide by ten, the
sca n rate fi gures out to 100
Hz. Th is is fast enough to
elimina te any flickering, but
a llows enough brilliance for
normal room lighti ng.

With all new parts, the
DSU costs about $6.25.

of 1 x 10-9 . I was quite
surprised to find that it was
as good as 1 x 10-8 after a
o ne hour warm up, and he ld
its acc uracy hours late r.

Provi sion has also been
made for bringing the 1 MHz
signa l o ut to the back panel
of the co unter for checking it
against another signal.

Th is is also the most ex·
pensive o f the units, costing
abo ut $15.00 with all new
parts.

Displa y Scan Unit

The DSU is also built on a
3.5" by 2" PC board . T he
DSU has a 7492 d ivide by
twe lve cou nter wired to reset
to 0 at the cou nt of ten.
T he BCD out puts of the 7492
are co nnected to the BCD
in puts of a 7442 decimal
decoder, which is used to
scan the d isplay LEOs by
switching the Vee o n and off
throug h a PNP switching tran
sistor. The emitters of the
transistors arc connected to
posi t ive 5 volts and the
collectors are routed to the
ano des of the LED disp lay.
Pull-up resistors are used to
keep the transistors biased
o ff, a lo ng with current
limiting resistors on the bases.
If 5 volts does not provide
enough brilliance from the
LEOs, a slight modi fication
on the board will enabl e you
to use a higher vo ltage for
swi tching to the display . Try
not to use more than 10
volts, however . More than
tha t and the LEOs may burn
out.

The o utputs o f the 7442
are ac tive low. That is, the
o utput se lected is at grou nd
and all o t hers are high.
Ground ing the base of a PNP
t ransistor turns it on and
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Fig. 3. Decimal Counter Unit.

selectable gates , .01 sec, .1
sec, 1 sec, and 10 sec.

Bre ak in g t h e counter
down into indi vidual boards,
there is the Time Base Oscil
lator and Divider (T BO D),
Display Scan Unit (DSUl,
Decimal Co unter Unit (OCU),
Gate Control Unit (GCU),
and Preamp. All t hese units
plug into a master board
which has all the inte rcon
necting circuit paths e tched
into it .

Approxim ate cost, less
cabi net, is about $85.00 using
a ll new parts, less if you have
a well-stocked jun k box a nd
can make th e boards yo urself .

vee .s

S CA~ >-----------------~

Timeba se O scillator a nd
Divider

The TBO D is const ructed
on a PC board that is 3.5 " by
2". Due to the com pact ness
of the circuit it was necessary
to use jumpers fo r the fre
quency o utputs . A double
sided board could be made
and el iminate that need, but
in the effort fo r simplicity I
decided against it. The TBOD
consists of a 7400 NAND
gate for the osci llato r and a
series o f 7490s wired to
divide by 10 in the bi-quinary
mode. Th is met hod gi ves a
symm etrical square wa ve at
the out put , needed fo r proper
gat e timing. Also , the divide
by 5 signal is brought to the
edge o f the board , as these
freque ncies are also needed.
1000 Hz is also used by the
Disp lay Scan Unit, so it has
two outputs.

I was curious as to the
sta bility of this circuit, since
the crystal I'm using o nly has
a tolerance of .005%, so I
checked it agai nst a 1 MHz
signal with a know n accuracy
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The Preamp
I fi nall y found a Preamp

circuit that would work. I
had tr ied several others that
had been published, but had
terrible sensitivity. This one I
discovered while read ing back
issues of 73. It is from the
" Latest K20AW Counter
Update" in the May, 1975
issue by WB2UKP. Some
minor changes were made,
t hough. I used a 74LS04 to
obtain a 50 MHz working
speed, a 2N708 for Q2, and a

high for 10 seconds and low
for one second, wh ich is the
t ime between reset and the
next input cycle. Another
gate of the 74LSOO is used to
invert this pu lse.

By combini ng the inverted
gate pulse with the 1 Hz and
2 Hz signals, and then in
verting the outputs of the
other two gates of the 7410,
t he Strobe and Reset 0 pulses
are generated and transferred
to the rest of the counter.
Through trial and error it was
fou nd that there had to be a
minimum amount of time
between the two pu lses and
t his circu it provides it. Unfor
tunately, due to the mini
mum pulse width needed to
reset the 7490s in the counter
(50 nsec}, the fastest gate
t ime allowable is .001 second.
This is probably faste r than
needed anyway.

The current limiting re
sistor for the LED should be
chosen for the particular LED
being used. Generally, about
180 Ohms should be right.
Any color may be used; I
use d yellow to match the
display.

This is also the cheapest
unit , costing about $4.00
with all new parts.
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Fig. 7. Po-wer Supply.

STM~E

•

I " .

~ IO

>490 •

" '0 Z

'/4 " •

,

•
,
, '

•
• •

by 1.7" PC board. It cons ists
of four fCs: a 7492, divide by
twe lve; a 7410, triple-three
inp ut NAND gate; a 7402,
qua druple two-inpu t NOR
gate; and a 74LSOO, chosen
also fo r the high toggle speed.

Let us assume we have
se lected a 10 second gate.
Th ro ugh the gate select
switch, 1 Hz and 2 Hz signals
are routed to the inputs of
the GCU. One gate of the
74LSOO is used to invert the
1 Hz and apply it to the clock
input of the 7492. Normally
this IC would count to twelve
and reset to 0, but wi t h the
7410 gate connected to the
A, C, and 0 outputs, it wi ll
be forced to reset at the
cou nt of eleve n. Zero
detect ing the outputs with a
NO R gate and NAN D gate
will produce a pulse that is
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Gate Control Unit
The origina l circuit 1 tried

for this was unsatisfactory, as
t he time nee de d for the
strobe and reset 0 pulses was
equal to the gate t ime. On the
faster gates this was no prob
lem, but on a 10 second gate
it could be annoying having
to wait 20 seconds for
up dating the display. So I
redesigned it with t he basic
idea that I wanted a 10
second gate and the resets to
occur within one second. A
look at the timing diagram
may help in understanding
the operation of this circuit.
Refer to the schematic for
lettered lines. Note also that
the board has a gate LED
incorporated on it, elimin
ating the need to front pa nel
mount one. It will show
through the display window
to the right of the digits.

The GCU is bu ilt on a 3.5"

" ' M OU T

7490
vee -5
GNO-2 ,3.6,1,'0

Fig. 8. 50 MHz Frequency Counter.
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strobe pu lse. If the input has
not cha nged, the output
won't either. If new informa
t ion is present at th e input,
the outputs will change to
agree wi th the inpu ts.

The outputs of the 7475
are connected to the inputs
of the 7447 which decod es
the BCD to the proper coding
to display the corresponding
decimal number on a seven
segment readout.

Four of t he De Us have
p ro vi si o n for using the
decimal poi nt so that the
display can be wired to show
the fr equ ency in either k Hz
or MH z. One need only wire
the proper decimal poi nt to
grou nd through the gate
select switch.

The cost of the DCU will
be about $6.50 for the 50
MH z version , and a little less
than $6.00 for the standard
version.
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New 300/600 Mhz Digital Frequency Counters are in a class by them
selves when it comes to reliability , accuracy and performance .

Quality features include full 7 digit display panel with large LED read
outs, resolution to . 1HZ, high input sensitivity, automatic limit on in
put, controlled time base, selectable gate times .1 sec., 1 sec. and 10
sec. and high stability time base options available.

PRINTED CIRCUIT

Shortwave Listening
1976 World Radio TV Handbook. $tO.95

Gatlld 1000/100 /50125 /1 0 kHz Cl libratOf ' $54.00
Barlow Wldley & R.L. Drakll RlICllivllrs

1976 "ConHd e nlia l" Fraqu lIf1cy List - $5.45

GILFER, Box 239,Park Ridge, NJ 07656
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a digital
frequency
counter you
can count on

Epoxy Glass Circuit Board Blanks
Compatible with ALTA IR & IMSAI
COMPUTERS. Complete PC Supplies.

Send stamp & address label for flyer
TRUMBULL

833 Balra Dr., EJ Cerrito, CA 94530
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TFCHNOlOC\' KIT
autHfll'tbilt' dod:.

Digital Auto Clock
Build-It-Yourself Kit
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•
A brand new solid -state Technology Kit

from FAIRCHIL.O

AU the parts and instructions you need to
build a 5 -function digital c lock f o r your car.
Check these outsta nding features :
• Shows hour and minutes (seconds, month

and day o n command) with quartz
crystal accuracy .

• High L ED drive current for easy viewing 
even in b right su nlight; obotonanststor
p rov ides niqb t-t tme dimmi ng.

• 2mA quiescent current for mi n. battery drain.
• Co mpact - mounts wit hin 3-inch dia . ci rcle .
• Kit inc lude s all circuit b oa rds, compone nts

and complete instructions f or assembly.
• Only three connections t o vehicle requ ired .
AVAILABLE NOW - $40.00 COMPLETE

MAIL
ORIJER
P.O . BOX 2208M ·CULVER C1TY,CA 90230

A lso avaifable over-me-coun ter at
ANCRONA ELECTRONIC STORES

• Culver City, CA - 11080 Jeffe rson Blvd.
• Santa Ana, C A - 1300 E. Ed inger Ave .
• Tucson, AZ - 4518 E. Broadway . Portland ,
OR - 11 25 N.E. 82nd Ave.• Atlanta , GA 
3330 Piedmont Rd. , N.E. • Vancouver, B.C.
Conti E lect ronics , 5656 Frase r St.

YOUASKED
POlliTt

eCTn-5BFM
Tnodulatlon

DIeter

* ().7.5 kHz deviation peak reading
Meets commercial requirements

* Operates 30-500 MHz* Crystal co ntro lled for easy operat ion* Telescopic ante nna

New Options

* NrCAD powtlr pak $20.46* Charger $29.95* Audi o /scope output with earphone S12.95
Write or caJl (or complere informat ion. Send check
or mo ney order for SJ32.00 plus S150 for
shipping . Ind iana resi dents add 4 % w e. lax
Crystal. for 146.94 MH. 3.95. All other f req
7.10

~.. ,- - second gate
second gate

seco nd gate'
VAC 25 Watts

VOC·

Direct HI -Z, Pre-scaled 50n-, - - - - - - - - - - - - - - - - 
Send check or money order

50 mv/20MHZ 150 I $119.00 for Model 300
mv1200MHZ 200 mvl I Kit 11 HZ to 300Mhz)
600MHZ I $179.00 for Model 600 Kit
10 Mhz crystal oscillator 1 11 H Z to 600Mhz l,

I For preassembled and tested units
t $199.00 Model 300
I $249.00 Model 600
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JCllY - - - - - - - - - -1
:STATE' -1
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Send check or money order to:

lOppm 25 to 40 C
2ppm 15 to 55 C

Model 3001HZ to 300
Mh,
Model 6001HZ to 600

Mh'
0 ,'
1.0
10.0
120

'2

Time Base :
Stability;

Standard
TCXO'

Fraquancy Range;

Resolution;

Input Impedance:
Sensitivity:

Power;

'Optional

Cabinet Size:

Complete Kit includes all parts, drilled and plated PC boards, cabinet,
switches, hardware and a complete Instruction Manual including calibra
tion instructions.

SPECIFICATIONS TO ORDER
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ECM Co rporat io n
4 12 Nor th WejnDach Ave.
Eva nsville . Ind ia na 47711
8124762121

-
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-• • •'.'less batteries

and crysta ls

Only

$132
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Fig.9(a). TBOD board (full size). Fig. 10(0). DSU board (full size).

Fig. 10(b). DSU component layout. I board per counter. Dot indicates pin 1.

Fig. 9(b). TBOD component layout. Use jumpers to bring frequency outputs to edge. I board
per counter. Dot Indicates pin I.
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wiring fro m the power supply
to the master board and the
fron t panel switches. Use
RG-174 for t he counter input
and the 1 MH z test o ut put.
Locat ion of the cont rols and
cutouts is entirely up to the
builder and depends on the
case used .

Before ins talling any
boards, check the power
supply for proper operat ion.
If it's working, turn the
power off and install the
T80 0 in the 12-contact

Co eo Co
Co Co e- Bo Bo

D •

E'j E'j
~t ~!

7492

eo e-

the DCUs come next ; then
install the LEOs. In stall the
sockets o n the master board.

Wire the po wer su pply in
the case, along with the front
a nd rear connectors and
switches. Secure the master
board to the case with small
angle brackets, at least 4
inches beh ind the front panel.
This will al low the boards to
be installed and removed
easil y. Or the master board
may be hinged at the bottom
to t il t back. Next do the main

2N3906t8J e.
s'

1

0' r
0 2

0'
0 4

0'
D.
07D.

vee
GROUND

100 0Hz

vee L .

G e neral Construction and
Testing

Afte r etchi ng and drilling
all the boards, install the
jumpers first because two on
the GCU are under le s. Next
put in the resistors and capac
itors, and then the transistors
and ICs. The LED sockets on

can be soldered in inside the
chassis. The power switch can
be eliminated so that the
counter is on whenever the
line cord is plugged in.

s lig ht ly di ffe rent input
scheme. Finally, sensit ivity
became livable. A scope and
rf signal generator (HP 6080)
showed a sensitivity of 10
mY from 10 MHz o n up. At
audio frequencies, about 50
mY was needed for reliable
ope ration.

The reason for alI that
extra space on the board lay
out is that I hope to, in the
future, incorporate an o n
board prescaler using the
11C90 by Fairchild. Pro
vided, of course, that the
circuitry is as simple as that
using a 95H90. With the
11 C90, the counter should
operate in excess of 500 MHz.

Power Supply
Due to the heavy curre nt

demand, about 1.3 Amps, I
decided on the ci rcuit show n
to regulate the five volt line,
rather than use two LM309s.
All components can be
mounted o n the rear panel
with appropriate mou nt ing
hardware and so lder lugs.
Heatsink the pass transistor
and LM309K. You can use a
bridge rectifie r mod ule or
indi v id ua l d iodes. They
should be rated for at least 5
Amps at 50 volts. The trans
former is a 12.6 Y ac at 3
Amps, or parallel two smaller
rated o nes. Use a 2N3055 for
the pass transistor or a
su i ta ble substitute with
similar ratings. The neo n pilot
light is not really needed, but
I li ke little fril ls to dress up a
front panel.

The fuses shoul d be of the
fast blow type. Fuse holders
mounted o n the rear panel is
the best met hod, but they
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Fig. 11(a). DCU board (full size). Fig. 12(a). GCU board (full size).

Fig. 12(b). GCU component layout. Use sleeving to insulate resistor lead 1 board per counter.
Dot indicates pin 1.

Fig. 11(b). DCU component layout. Use side mount socket for LED (see text). One DCU uses
74L590 for 50 MHz count speed. 6 or 8 boards per counter. Dot indicates p in 1.

to be counted. This has been
one of my headaches with my
counter, although I know I
have a bad 7442 in the DSU
which is causing the problem.

If you get aliOs on the
display, proceed to check out
the whole counter by using a
signal generator to check the
frequency response and sensi
tivity. You may want to keep
a graph or record of the
results for future reference.
My counter showed a sensl
tivitv of 50 mV from 10 Hz
to about 35 kHz, and from
10 MHz on up, about 10 to
15 mY. I didn't have any way
to check the frequencies in
the middle.

All that's left to do is
recheck the T80D frequency
and button up.

Troubleshooting
If you run into difficulty

getting the oscillator to zero
on exactly 1.000 MHz, try
another 7400. Some will
oscillate better than others. It
has something to do with the
characteristics of different
batches. You can use a scope
or another counter to check
the divider chain for proper
division. On the GCU, a dual
trace scope is nice because
you can check and compare
the waveforms at more than
one point and reference them
to another. Most problems
here are caused by loose ICs
in the socket - for me, any
way. Actuall y, most problems
can be cured simply by trying
a different tC. If you still run
into difficulty, look for
solder bridges, bad connect
ions, wiring errors, or even
the possibility of a leaky or
bad transistor. Well, what
more can I say? Have fun

.J

and install the DCUs. Turn on
the power and check that the
display reads all Os. If not,
make sure all the boards are
in the sockets tight or check
for unsoldered connect ions,
or bad ICs. If aliOs are
di splayed, turn off the power.

Install the Preamp board
and turn the power on. The
display should still read all Os.
If not, the DSU may need
bypass capacitors on the Vcc
line on the master board. Any
signal on the Vcc line greater
than about 20 mV will trigger
the Preamp and cause false
count ing with no input. Any
input signal will have to
exceed this by at least 10 mV

•
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7492 o.
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1.74l S00-

checks out, turn the power
off and install the GCU
board. Select t he one second
gate and turn the power on .
If the GCU is working, the
gate LED will blink on for
one second and off for 10
msec. Check t he Reset 0 and
Strobe out puts wi th a scope
for a 10 msec pulse. If the
GCU checks out, turn the
power off and install the DSU
board .

Turn the power on and
check each of the DSU
out puts with a scope for
p ro pe r switching . A fre
quency of 125 Hz should be
measured. If the DSU is
working, t urn off the power

I

L

LEO vee SCAN r
STROBE

CLOCK

RESET "o"
CARRY

vee
GROUND

D.P. CAT HODE

Ne
Ne

L

Ne
vee

GROUND

FROM PREAMP

GROUND

GATE IN A

GATE IN B

STROBE OUT

COUN T OUT

RESET "0"

socket on the left (from the
front of the counte r). An
accurate frequency counter
will be needed to set the 1
MH z oscillator, at least 1 x
10-8. Turn the powe r on and
wit h t he counter connected
to the t MHz test output,
adjust the trim mer to read 1
MH z, plus or minus a few
Hertz. If it wo n' t adjust, t ry
anothe r 7400. This is an
initial adjus tme nt. Afte r the
rest of the boards are in
stalled, and at least a one
hour warmup period, recheck
the frequency. Before turning
off the power, check the
divider chai n for proper fre
que ncy outputs. If everything
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Pans List f or Frequency Counter

Fig. 13(0). Preomp board (full si ze).

TBOD 1 .1 uF D isc

1 7400 1 .22 uF Disc
7 7490 1 1N4001

1 PC Edge Connector D SU

Amphenol #1 43-012-03 1 7492
8 14 Pin DIP Sockets 1 7442
2 680 Ohm % Wan 1 PC Edge Connector
1 150 Ohm % Watt Ampnenol #143-012-03
1 3.5 - 20 pF Variable 1 14 Pin DIP Socket

E. F. Johnson #274-0020-005 1 16 Pin DIP Socket
1 .005 uF D isc 8 470 Ohm % Watt
1 1.000000 MHz Crvstal 8 2.2k % Watt
1 PC Board 8 2N3906 PNP Transistors

1 PC Board
DCU

1 74LS90 (50 MHz Versionl GCU

7 7490 1 74LSOQ
8 7475 1 7402
8 7446 or 7447 1 7410
8 PC Edge Connectors 1 7492

Amphenol #143-010-03 1 PC Edge Connector
8 Seve~Segment LEOs Isee Textl Amphenol #143-010.(13

• 14 Pin DIP Sockets , 14 Pin DIP Sockets

• 14 Pin Wire Wrap Sockets 1 470 Ohm % Wan
1616Pin DIP Sockets 1 3.3k % Watt

• PC Boards 1 2N70a NPN Transistor
1 LED

Po_r Supply 1 @l BO Ohm % Watt
1 12.6 V ec, 3 Amp Transformer 1 PC Board
1 50 V, 5 Amp Bridge Rect .
1 2N3055 Miscellaneou.

1 LM309K Gate select switch , BNC
1 100 uF , 25 V connectors, p last ic w indow,
1 l 000 uF, 10 V fuse holders, hardware, knobs,
1 .01 uF Disc cabinet , etc.

large .6" LEOs are easy to
read, but expensive. The
cheape r, .27" ones will work
just as well, and they can be
had in different colors: red,
green, yellow, or even orange.
Check the ads in the back of
73 and I'm sure you' ll find
something.

The Amphenol PC card
sockets are available from
Cramer I n t e r nat io na l,
Newton, Mass., or the local
office in your area.

The cabinet will have to be
at least 3W' high, lOW' long,
and 7" deep. Make sure you
leave at least W' between the
LEOs and the back of the

counting!

Aftertho ught
One can save in construc

tion costs by not using
sockets for the ICs, although
it's a good idea to make
certain the Ie is good first.
It's not fun unsoldering them.
Do use sockets for the LEOs,
though. The preformed side
mount ones are best, but a
wire-wrap socket will do just
as we ll if you carefully be nd
the leads with needlenose
pliers.

Try for a trade-off
between price and vi sibil ity
on the display. Sure, those

•Fig. 14. Moster board (full size).
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f ront panel for removal of the
plug-i n cards.

(Ire ~ Watt. R5, R6, R7 are mounted

four-pole, five-position, non
short ing mi niature rotary,
Centralab # PS- l 1. The extra
position and pole made it
possible to turn the power on
when selecti ng the t lmebase .

Also, since I used a new
GCU, I found that I could
elimi nate the last 7490 in the
T BOD. Or leave it in if you
want an accurate .1 Hz signal
for some thing.

I had a lot of fun designing
the co unter, but it was not
without its headaches. I'm
just happy it works. -

...J

74L$04

MPFI02 2 N70e

ev ei2*
~H L.1,,, \

68pF t t r f 15K L _ "
IN9 14

vee +5

GROU ND
F OUT TTL

FIN >lOmV

L

Fig. 13(b). Preamp component layout. Resistors
vertically . 1 board per counter. Dot indicates pin T.
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Shortwave Listening
1976 World Radio TV Handbook - 510.95

Gated 1000/ 100/ 50125/ 10 kHz Calibrato, - 154.00

Barlow Wadley & R.l. Orake Receivers

1976 " Conl ident j" l" Frequency List _ 15.45

G1lFER , Box 239, Park Ridge, NJ 07656

There's
nothing
like it •

RADIO ACE~ 1160 0 k
Respected worldwide as
the only complete authority
for radio amateur
QSL and Q TH information.

0"."., ••d;o ( 0 . 00.' ' 1
" ,0041 .1 p" o. ' 1 , ..",I, "0'" 1915 ) >!,·m"

\

MOST POPUlAR HAM
TOWn (UR MAU(

ElECTRONIC DISTRIBUTORS. INC.
1960 Pe ck Muskegon, MI 49441
Tel. (616)726-3196 'T ELEX 22-8411

Free standiog al u m 
inum tower 10 ' t o
100' . Prices fro m
$110 130'1.

UNIVlRSAl
lOWlRS

REQUEST NEW CATA LOG
OF TOWERS & A NTENNAS
Mid west Ham Headquarters

Fo r over 38 y ears
HAMS! W, jfe 10' f , e. CO'O/09 o ncl

Whole.o le I',;u, '

ECM Corporation
4 12 No rth Weinba c h Ave
Evamville , Ind iana 47711
812-476-2121

YOU ASKED
FORI'I'!

eCR'.-GBFM
,nodulation

U"l.eter

Only ,-

$J:~2 ~ •••• - •
less batter ies • ..

. ' - •and crys t als ,

-
• • •

* 0·7.5 k Hz dev iat ion peak reading
Meets commercial req uirements* Opera tes 30 ·500M Hz* Crystal contro lled for easy opera tion* Telescopic ante nna

New Options

* NICAD power pak 5 20.46* Charger 5 29.95* Audio /scope output wit h earphone 5 12.95

Write or caJl for c<lmpJele info, ma lion . Send check
OF m.mey order tOf $132.00 pl~s $1.50 for
>hipping. /ndj""" r.sjdems "dd 4% ...Ie. lax,
Cry.t.l15 fo, /46 .94 MHz: 3.95. AlJ olher freq,,,

6-DlGIT (50 mHz Kil)
FREQUENCY COUNTERS

United Sta tes
Callbook
AIIW &K
Listings

Foreign Radio Amateur CaHbo ok
DX Listings1£ ""- _.~----0,':;11"'# "

1- ~ ..~,.....,.. -
I "'.c , ~\\l:!~ , .
I" \ ""' ~ , ,
= "~ ~

I ~ 1""' 
. \~, , ..\=.--

Order from your favorite
electronics dealer or write
direc t to the publisher for
your FREE ca talog:

AADIDAMAlf UAllb kca cc INC
Dept. B, 92 5 Sherwood Drive
Lake Bluff, Illinois 60044

An easy-to-build 50mHz (tk Ugh)
Frequency Counter for a measly $25!
Standard easy-to-find parts, too! (Unlike
other kits.) Any Radio Shack has them.
Uses 7 r eqment LED readouts - no
scarce Nixie~ tubes! No tricky crystal
ovens, either!
Kit includes a classy cabinet with front
panel, PC boards, hardware, instructions,
and diagrams. A proven design! An
unbeatable offer!

H '
Write o r call today l
P.O. Box 357, Dept. 57,U CO Provo, UT 84601 (801) 37~8566
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ALD HCD SEMI ,CDNDUCTDR SUPERMAR IlET

IIr. nIl NI .. GE S O TIllI "''''Pllt,.. Bo..d ..". III compo,,""" 4
W"ullV I~ , ,." ,$3.50
MOflO "''''PhI .. Bo..d I to"UOI 2.2ti
6 loot blo~k lIP tO'd .nd pi , _ .. 35
RG114 100 1001 coil 6,50
2%"' fOundlf*Ok a0 " ,,, 7!i
2\1,"' ,ound If*Ok 100 D... . 1.10
SPK:o 1..1 ,opII_"I_kl"hOm 1"' 10 3%"'. SASE to/ hit.
SPK:o _ I prool ''--'If*Okll . 1 ~ wl n .. ~"' hoIn. 8 0 ..
SPC-8. . . . . . . . "" 12.~

SPK:o Hem & ca "1__kll . 8 0 4" _u.. 1Ir to,d.
CBS-4 .••.....••..•..••.•. 1 2.1~

Hoblly Molor 6 Vo_s.-~• ................... 1.17
SIu·lok0_.. AIof T", Woum 1 0 ,~

Hom & caSlo. MoufI. nIoc:k..., _ . -,on 12.9~

2 Amp lItn~ 200 Volt •••.. , !oIl
2 Rtn~ 6llOVoI: 1.2'5
10Amp,SlI" RICI~"'.!oIlVo~ ,45
10 """ $I A,""~,,,. 200 Vo_ __~
40 AlIop 51 Il-tc:Id;". 50 Voll 1,60
40,... 511111l A d 200 VoII 1 60
Miol. s.." prOlICl. _. _., T. ... . l.0ll

ATTENTION USERS OF
VHF SCANNING RECEIVERS

...........
VANGUA RD has a freq uency synthe-
sizer that will save you t ime and
money. It will give you 8000 thumb
wheel selected channels from 140.000
to 179.995 MHz in 5 kHz steps at
.0005% accuracy and your cost is only
$179.95. Our standard model is for
receivers with the crystal formula Fc e
Fs . 10.7 MHz divided by 3. However,
we can make it for almost any other
formula .

HArUltING,
• VOltage 1111'" up 10 20.000 00I1S
• Cune-nl "I '''iS up to 6-0 . mps
• Full, ~IV"e<l eeee bI,o,ldl"ll bloc k',; b,

GENEltAl HECTlIC
• W,df " ".1, 0< S1.no.a 'lS'Mlbloe-; a.a lab~ In Con',~uII

l oOftS suen 1$ h11 lt -.o-a.., ce-nt<'f·lap. dOllbl<'fS, . r>cl bfl~

u !. J prwe)

• ",.t "'fie t:;pes
• 6J~' SU.ntllfd pawer ~ l"eQ.... 1 and t....l s.. tcn,"i

"peS
• c..p,oOe 01 ~piK rc man, otner manulaclur..,.;· t1P1'S

..Ilocll .'e 110 lC>nil'!' ••• Iable weI> r. SI >C0I1 'e t,(>-' ts
lor lube l:;pes Il66. Sn, 8020. etc

• Custom oes'81'l$ ' 1"1(1 er>i rIee1' l"H """ores
• ADPiable to ho&t>er 'el "O~' I, . o t.ooS SllCh as In

dustf ..1 cont'oI Syslems. corn""'"'Clltoon equ'prN!rl1. ........
I'»dIO 1tM, .,...,•• st.><; . prec;t><!ltJrS elc

$14.95
(piuS s hlppinll)

No .... ! A 011l11.1 LOll" P,ob. kll . t;a , ••lIs t ie:
pnc• . R.d. G•••n• • nd V.llow Illl ht em,ning
dIodes "Il".llh. p,.,.ne. ol le.,e: le . el ,
eneounl.rod in dl llll.1 e:lreuII,y, Utili za tion
of 1, . nSls IO' ;and ,n les ,a l e d Clre:ull s wilehing
leeh",qu.s p.'mll Ihe OIG APEAKE·A to
,ndie.l. losie 1, 101llC O. and pulll"S Cireuil
eondlllons. Compl.le kIt Inc lud ing easy
In, t ruelions is av.lI.bl. no .... f ' o m ...

CheSlptl",ke Dieit• • Devie:e$lnC.
P,O. BOX 3 41

Ha vre d e G,ace. Md . 21078

LOGIC PROBE KIT

VANGUARD LABS
196 23 hm_. A• • .• Hol '" "'~.. Y .,,~ 1 1423

f OIt MOltl INIOItMAW)H CONr AC r ,

CQNDlfIONING SEMICONDUCtOR DI VICES CORP.

PoU Offic. 10" No. 11 6 W o y ... , N. J . 07470

h l.phone : 201 ·135·5459

For complete detajJs of this synthe
sizer and others priced as low as
$139.95, see our half page ad in t~

May 1976 issUE!' of this magazine.
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Why walt any longer for a rig that offers top performance, dependabili ty
and versatility the T5-520 hes proven Itself In the shacks of

thousands of discrim inating amateurs, in field day sites, In OX and
contest stations, and in countless mobile installations.

Superb craftsmanship is evident throughout In ItS eng ineering
concepts as well as Its construction and styling . craftsmanship that

IS a Kenwood hallmark.

Maybe the Kenwood TS-5 20 IS the one you have been wait ing for ,

CP TS -520
(g)pecifications

MODES US8 LSB, CW
POWE R: 200 watt, PEP InpUTon SSB 160 watt,

OC 'npul on CW
ANTENNA IMPEDANCE: 50 ,75 Ohm"

unba lanced
CARRIER SUPPRESSION: Bette' Ihan -45 dB
UNWANTED SIDEBAND SUPPRESSION Belte r

than - 40 dB
HARMONIC RADIATION Beller l han _40 aa
AF RESPONSE: 400 10 2600 Hl (-6 dB)
AUDIO INPUT SENSITIVITY 025~V 10' 10 aa

(S+N)IN
SELECTl IIITY SSB 24 kHl (-6 dB). 4.4 kHz

(-60 dB) CW 0,5 kHl (-6 dB).15 kHt
(-60 dB) (w l!h accessory 1,lle f)

FREQUE NCY STABILITY 100 Hz pe' 30
mlnules af ter ,"a,mup

IMAGE RATIO: Bett er than 50 ca
IF REJECT ION BeHe' Than 50 dB
TUBE & SEMICONDUCTOR COMPLEMENT;

3 lubes (2 , 6146B, 12BY7A).IIC,IB
FET. 44 l'an"'lo". 84 d,ode,

DIMENSIONS 13 I" W. 5.9" H, 132" D
WEIGHT: 35,2 Ibs
SUGGESTED PRICE ' $629,00

VFO-520
Pro.,des tHgh .labll ,Ty ...,lh p' ec" ' ln gearing
FunCT ion .... ,tch pfov'de, any comb,nahon ...,th
the TS,520, Both a'e eqUiPPed With vro 'nd l
cato" 'howmg aT a glance ...hich VFO os being
used, C<lnnects ," 'Th a Single cable and oblalns
its power from Ihe TS,520, Suggested p"ce:
$115.00

SP-520
Although the TS 520 has a bwlt"n 'peaker, the
add ,hon of the SP'520 pro. Ide, ,mpfOved tona l
Quality , A perfeci match 'n both de,,~n and
performance Su~~e"ed pnce ' $22,95

TV-502
TRANSMITTING/RECEIIIING FREQUE NCY

144145,7 MHl 145,0,146,0 MHl (ophon) ,
INPUT/OUTPUT IF FREQUENCY 28029.7

M' ,
TYPE OF EMISSION SS8 (A3J),CW (AI)
RATEO OUTPUT 8W (AC operat,on)
ANTENNA INPUT/OUTPUT IMPEDANCE' 50!!
UNWANTEO RADIATION Less than -60 dB
RECEIVING SENSITIVITY Mo,e than IpVaT

SIN 10 dB
I M AG ~ RATIO: More than 60 ee
IF·RfJECTtON: Mo'e than 60 dB
FREQUlNCY STABILITY Les.Than • 2,5 kHl

dunng 1,60 m,n afle, po...e, s...,tch os ON
and wltn,n 150 Hz (per 30 min) Ihereafte r

POWER CONSUMPTION: AC 220/120V T,ans·
miSSIOn 5(YN rna, ,RecepT,on 12W ma'

De 13 8V, Tran,
m;• .,on 2A ma> " Recep!lon 04A rna>

POWER REQUlRlMENT. AC 220112011, DC 12 ,
16V (sta nda,d .oltage 13,8V)

SEMICONDUCTOR FE T 5, Tran, i' Tor IS,
D'ode 10

DIMENSIONS 6'4" W, 5" H, 13lJ." D
WEIGHT 115 Ibs.
SUGGESTED PRICE: $249.00

CW-520
500 Hl CW C,y.la l Filte r: $45,00,

Price, ,ub,ecl to change wilhoul notoce

Kenwood offers accessories guar
anteed to add to the pleasu re 01
owning the TS-520. The TV· 502
transverter puts you on Zcrne ters

the easy .way . (It's completel y
compatibile with the TS-520,)
SImply plug it in and you're on
the air Two more ur uts desiqned
to match the TS·520 are the VFO·
520 external VFO and the model
SP-520 external speaker. All with
Kenwood qual ity built in.

~iIAM"B UI B e I R
I
N
c.

AMA TEUR RADIO IS OUR BUSINESS

68 N , York na.. Willow Grove PA 19090
Phone : (215) 659 ·5900

CALL OR WRITE FOR BEST DEAL
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QUICK OISCONNECT_
100% STAINLESS STEEL

MODEL QD·1
Ita m owa ant.. nna f,om mou nt w ltll
a..y p.ns . nd twist ,.,. ... . Com·
p..ssion sp';n. and . 11 p a l1S 100 ,,"
Sll in lns st_l . 10\0 - ·2 4 t ll..ad_l.mal.
0 ... a nd, m are tha 01 11" • • • • 111 .15

RESO NATOR SPRING
STAINLES S STEEL

MODEL RSS-2
Inst a lls betw....n Hust ler mn' and
,..o nato, . Abso,bs s lloc k w"an a n
I.nna SI,i klS ou ' ''an.in. o bs t ruc·
t ions , Supp lied 'lldy '0' ' ..y Inst a lla·
ti on . ... ... . . . .....•.•....•. S5.Qi

Naw d.si.n is ruUed ' or ...._l1in.
Hus ll" .ntenna WIth stand,rd 0 '
Su"". ' ""nllon; . Inclu-dn Moda_
SS M·2 ball mounl and stt,p l rom
stainl..s s t..l. ... . ..... . .• . . l lot."

Hllvy 2" "info,e.d etainlne sllal
180 ' . dj ustabla b.1I m ount IIsily
supports any a m a l , u ' m ob ila antanna
Inc lu d..s c ycolae . ban. Jlaal bac k·up
pilla a nd mou nh n l ha 'dw.... ll l .50

HEAVY DUTY BUMPER MOUNT
FITS ANY SHAPE BUMPER

MODEL BMH

HU$TL ER Mounts, LINcll & Ac:...-.
STAINLESS STEEL BALL MOUNT
FOR DECK, FENDER OR ANY
FLAT SURFACE

MODEL SSM-2

•

*

ASTATI C

MICROPHONES

SI LVER EAGLE

Pr ice

$139. 00
s169. 00

HR·2B FM 2 METER TRANSCEiVER 229.00
HR·212 FM 2 METER T RA NSCEi VE R 259.00
HR·220 FM 220 MHz TRANSCEiVER 239.00* HR·440 FM 440 MHz TRANSCEIVER 349.00
HA·6B FM 6 METEA TRANSCE IVER .. ', 239.00
AR·2 2 METEA LINEAR AMPLIFIER . •...... 119.00
P·l10 POWER SUPPLY 117V to 13.8 DC 5 AMP . 49.95

T ypical Freque ncy

10innO out 1.c3·U9 MH z
I innO out 1.c3- U9 MHz

Out put

S0-90W
60.80W

WA LK IE TA LKI E
146A

$335.00

includes rubber ducky antenna.
Nicads wit h charger

plus Deluxe carrying case

Model Input

702 S·20W
7028 1•.cW

~'PL for on Economy Prlc.?
THAT'S RIGHT!

In" od. cinc Ih. EDONO·LINE

• • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • •

theIC230 -~

•

•

•

•

•Zip _$ tate _

Inte rb ank #

o BankAmericard

UG·Ol04 c:.u.mic:or OVR.1 ..•••. . . . . .••• $42,60

T·UG8-0104, transistor;l.,;! ., •• , .•• , •• , . . • $48 .60

• City
•

•

: Ca.d N o . _

CUSHCRAFT ANTENNAS
VHF/ UHF BEAMS - - -

S 27.50 A144·7 19.95 * T·UG9-0 104. " Si Ner Eaoglot: ·!ramistorized .. . S54,60
39.50 A144-11 24.95
59.50 A430-11 19.95
89.50

A50·3
ASO·5
A50·6
A50·10

-- AMATEUR FM ANTEN NAS - •
A14 7·4 $ 15.95 AFM·44D 47 .50 •
A14 7-11 24.95 AR ·2 18.SO •
A147·20T 47 .50 AR-6 24 .SO : Name
A147·22 69.50 AR·25 21 .50: Add.He _

A22~7 18 .95 AR·220 18.50.
A22~11 22.95 AR·450 18.50
A449-6 15.95 ARX ·2 28 .50
A449·11 21.95 ARX·2K 11.95
AFM-4D 53.50 ARX·220 28.50
AFM·24Q 49.50 ARX -4SO 28.50
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- - simplest yet ?

ana log device. In a nutshell,
the gain of an op amp (opera
tional amplifier) is very high .
Gains of 100,000 to 500,000
are not uncommon. Of
course, the output can never
go higher than the supply rail,
so you can see that an input
to an op amp of 1 millivolt
will give an output of 10 volts
even if you run the gain at
o nly 10,000. Notice the
inputs in Fig. 1 marked + and
-. These are called the non
invert ing and inverting inputs
respectively. The op amp
amplifies the difference
between these two inputs. In
this appl ication for the COR
we are using the op amp as a
comparator. I will stop here
for a moment and give a
quick review of the worki ngs
of a squelch circu it in an FM
receiver. See Fig. 2 for a
block diagra m of a squelch
circuit.

The output of the discri m
inator will have noise on it
when there is no incoming
signal present. When a signal
does present itself, the noise
will quiet. A squelch circuit is
designed to turn off the audio
stage in the receiver when no
signal is present so the oper
ator does not have to listen to
the noise. With no signal
coming in, we said there
wo uld be noise at the output
of the discriminator. This
noise (ac) is rect ified and the
de is amplified by the noise
amp lifier. The dc signal
developed is used to conduct
another transistor which in
turn shunts any audio present
at the audio stage to ground.
When a carr ier comes in, the
noise will quiet. With no
noise present at the rect ifier
in the squelch, no voltage is
developed and the audio
amplif ier operates normally.
Now here 's where our carrier
operated relay does its thi ng.
Hang a voltmeter across the
emitter-collector junct ion of
the audio amplifier t ransistor.
With th e stage off, there will
be a difference in current
flow and therefore voltage
across this junction.

Notice the inverting inp ut
of the op amp in Fig. 1. This
input is hooked directly to

ceiver and work back to the
car, firing up my 2 meter
mobi le wi th 150 Watts on
any VHF channel. This makes
the equivalent of a 150 Watt
HT with a 5 dB antenna. It
works real well, but people I
talk to can't understand why
they hear 5 squelches drop
out.

Now for an explanation of
the circu it. The whole idea
centers arou nd any old op
amp you have lying around
(within bounds of reason, of
course ... it works better if
the op amp is not burned
out). I have had the best luck
with either the 741 or the
709 op amp, but several
others should work also.

As shown in Fig. 1, the
circuit is simple and straight
forward. Let's review the
basics of ho w o p amps work.
Keeping this explana tion in
mind , the workings of the
circuit in Fig. 1 should be
obvious to the most casual
observer. An op amp is an

LOAO

,r

• '2 TO Uvt>e

,.

TR"' ~S'STOfl OUTPI/T

Unlike most o ther circuits,
this one will work on any
receiver, vacuum tube or solid
state.

This circuit was designed
for mobile applications. I
wanted something simple,
solid state, rugged and re
liable. The final draft meets
a ll of these spec ificat ions. I
have two of these circuits in
my car co nt rolling an on
board repeater that will relay
4 50 MHz to 146 MHz and
vice versa. With the repeater
installed in my car I am able
to use a 450 MHz han d trans-

•

'"

,,,,---J

Fig. 1. Universal COR schematic.

.,.
TOR[CErvER
AUOIO STAGE
ISH tEXT!

..

A ny body building a re
peater or a remote base

needs a carr ier operated relay
(COR). A COR is a usually
simple device that hoo ks into
an FM receiver and closes a
relay when a carrie r comes in
o n the receiver. The relay can
be used to activate a trans
mitter for repeater applica
tions or activate any of a
number of other devices for
special purposes such as tape
recorders, meters or alarms.
Presented here is what I
believe to be the si mplest
circuit for a COR around.

The 5 Minute C O R
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Fig. 2. Block diagram of squelch circuit for FA! receiver.
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the collector of the audio
amplifier preamp transistor.
You ca n see now tha t there
will be a higher voltage on
this input when the t ransistor
is turned off than when it is
amplify ing. The non-inverting
input of the op amp is tied to
a reference voltage. in this
case B+. The reference
voltage will remain constant,
but the volrage o n the other
input will shift when a ca rrier
comes in on the rece ive r and
t urns on the audio stage. T he
op am p will amplify t he
difference and drive the out
put to the full suppl y rail
voltage with as little as 1
millivolt betwee n the inputs.
The outpu t vol tage ca n be
use d to trip eit her a low
current re lay o r it can turn on
a tr ansistor . I used a ree d
re lay, but any type wi t h a
coil current of less than 75
mA is acceptable. Check the
specs on your parti cular op
amp before usi ng anything
t hat might draw this much
curre nt. Under no circum
stances draw mor e t han' 100
mA fro m the op amp.

The 1k pot o n the non
inverti ng input of the op am p
sets the reference voltage.
The se tting here will depend
o n wh ere and how you hook
the o p amp to the rece ive r
aud io stage. Set it so t he CO R
t rips re liably o n an incom ing
signal. Try to kee p this
voltage as low as you ca n and
stil l keep the circuit operati ng
pro perly. The 47k Ohm re
sistor limits max imum cur
rent on t he input . There are
probably abou t six places
wh ere you can tie the in
verti ng in put of t he op amp
to the receiver . Any where
you have a voltage change
betwee n signal and no signal
will wo rk. If it doesn 't work
the fi rst time, swap the leads
to the + and - inputs. It may
be that you have picked a
poi nt where the voltage
swings in the wrong di rec t io n.
Don't leave out the diode
across the relay coil. When
the re lay ope ns up, there is a
big voltage spike th at could
damage the op amp if the
diode wasn 't there to shunt
it.

Ano ther interesting use for
t his CO R besides repea ter
applica t io ns is to use it to
inhibit a dock on a scanner.
Use the tr ansistor output and
when a ca rr ier comes in o n
t he recei ver you can kill the
clock and lock the scan ner on
t hat frequency , When t he
carrier drops, the clock w ill
sta rt up agai n and resume
sca nning. It is possible to put
a ca pacito r in the circuit to
delay the transistor shutti ng
off imme dia te ly if you shou ld
want the scan ner to wait a
few seconds so you don 't
miss any possible re ply on the
chan nel t hat was jus t ac tive.

Well . _. here you have it.

Cons t ruc t ion is sim ple. I
bu ild my versions o n the little
pr inted circ uit boards avail
ab le fro m Rad io Shack ,
They 're a convenient way to
do it and are small enough to
fit in anything larger t han a
TR-22. If you desire to use
the CO R o n a vacu um tu be
re ce iver , bui ld a voltage
divider o n both inputs to
keep t he operat ing voltages
around 15 or 20 V de.
Voltage from the push to talk
line shou ld be of acceptable
q ua lity to power the op amp
if you filter it a little bi t.

The re are lo ts of uses for
CO Rso They ' re a lot of f un to
play wit h . •
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log and signed with the
test ing t ime. The log reo
semble, the following :

master to plan the most
direct and safest routes ; it
also allows for more accurate
est imated t ime of arrival
(ETA) messages.

At 1900 GMT the ship
drops the pilot and takes
departure. The radio officer
begins watch standing. The
log is signed no t ing that a
listening watch on 500 kHz is
in progress. Every fifteen
minutes a log entry is made
of noted exchanges which
occurred during that period.
Silent periods (15-18 and
45-48 mi nutes past each hour
are designated quiet listeni ng
segmen ts for any distress
signals) are logged as having
been observed and as to
whether or not signals were
copied. At times the circuit
will be qu iet with no ex
changes occur ring during the
fifteen minute segment - this
fact is so logged. Under a
plexiglas on the operating
position are schedules of
traffic lists, weather and
h y d ro gr a ph ic bu lle tins,
sta t ion frequencies and other
pert ine n t d a t a . T he se
schedu les are kept when
applicable. From experience
" Sparks" knows that the bulk
of company traffic is handled
thro ugh Port Arthur radio,
sta tion WPA. By followi ng
WPA's schedules very close ly,
messages are often received
minutes after they are filed.

As the ship gets under
way , the captain will have
time to prepare the rou tine
departure messages and re
ports. These are then given to
the radio officer who will
process them. This involves
counting words, noting filing
ti me and date, proper
addresses, etc. The rad io
officer t hen transmits the
messages to the appropr iate
station(s) . Once cleared, the
messages are typed on formal
cablegram blanks and filed
for end of month processing.
The master is given the
origina l copy. One copy is
filed for the company to
receive, and another copy is
sent to the radio agency for
abstracting (computation of
charges).

Once the vesse l is cleared
o f the dock, main, emergen cy
and lifeboat t ransmitters will
be tested. The main trans
mitter will generally put
twelve or so rf Amperes into
the main antenna; the emer
gency, approx imately three
to four rf Amps.

Since it is several hou rs to
the sea buoy (departure point
for the sea passage), the radio
officer is free of watch stand
ing duties. Sea watches in the
radio room are from sea buoy
to sea buoy. Some co mpa nies
req uire watch standing on
long river transi ts. Whatever is
in the contract will be imple
mented. "Sparks" will copy a
weather broadcast from
Galvest on radio, KLC, at
, 730 GMT. This will co nta in
Gulf of Mexico weather da ta.
Radio officers endeavor to
copy weather "ahead" so the
captain can be made aware of
wind and sea conditions. This
in fo rma tio n enables the

radio officers :
•

part II

marine

4-25-75
7400GMT - PI?-departUI?
tests, Housto n terminal.
Main lind emergency re
ceivers work properly; 8
batter y voltage 8B V ac
under load; ship 's line 118
V ac; emergency battery
specific gravity 12 78, bat·
teries on continuous tri ck le
charge of proper polarity:
IIUfo-alllrm checks OK 
keys lifter 4 spaced dIIshes;
alarm keyer functioning
norma l ; speaking tube
c9mmunications to the
bridge o p erable; radio
r oo m emergency fights
burning normally; IIntenrJIIS
visually checked lind appar
ently in good ordflr. Trans
mitters will be tested away
from dock and f71d iati on
noted (an tenna current).
Radio room clock checked
against WWV, 3 seconds
fastlcortTH:ted. A ll p ubli f;4
t ions and requirfl(/ sPares
on o oera. Test. r .•.
(signed)

merchant- -

F or illustration we will
follow a radio office r

thro ugh a routine departure.
Hi s ship, SS Valiant, is a
tanker making a transit fro m
the port of Houston, Texas to
the port of New York , New
York. Thi s trip normally re
quires a little over five days.
Our radio offi cer, "Spa rks:'
is a conservative, thoro ugh
ind ividual. Of ten this rad io
officer's meticulo us logkeep
ing goes beyond the absolute
minimum regulation compli
ance, By being over zealous,
" Spar ks" hop es to avoid
"sloppiness" on essentials. As
is the custom, our rad io offi
cer is on board the vessel one
hour before posted sailing
time. Since the SS Valiant is a
tanker alongside the terminal,
transmitter testing is not per
mitted. However, the other
ite ms in the pre-departure
routine ca n be checked and
logged. Th is pre-departu re
testing is neatl y typed in the
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Su ppertime comes and
goes. After a brief recreation
chess match with one of the
off duty mates, "Sparks" is
ready for the evening watch.
Weather is again copied up
da ting the earli er report.
Traffi c li sts are chec ked for
close of business day mes
sages which often are filed.
The log is kept current. At 9
pm ship's time the watch
ends. Our rad io officer sets
the auto-alarm. Thi s fact is
noted and the log is signed
out.

This ebb and flow of
routine matters allows the
voyage to New York to pass
quickly. The radio officer
may be asked to check the
radar or loran or DF, minor
problems may develop in o ne
of the receivers o r trans
mitters, or orders may be
received to proceed abruptly
to some o ther destinatio n.
Each day brings its own
challe nges. After eighty days
o n the tanker, the radio
office r will be relieved for
forty-five days paid vacatio n.
Th is t ime will be used to rest
up from the sea rou tine.
Perhaps "Sparks" has some
buddi ng business interests - a
farm or rental propert ies to
attend, o r some recreati onal
devel opment. Some radio
officers si m p ly en jo y
spendi ng a large amount of
time off with the fami ly.
Whatever the preoccupatio n,
the t ime passes o nce again
and " Sparks" will be not ified
to report back to the sa me or
some other vessel. The rad io
officer will bring his o r her
growing electronic knowledge
and experience to bear o nce
again o n any situa tion the
next eighty days on ship
board will bring.

Traff ic Handling
Traff ic, messages sent and

received, take up a good
portion of a radio officer's
watch time. Commercial
operators have always prided
themselves in their ability to
handle a large volume of
traffic wi th d ispatch . The
co mmerc ia l op e rator is
trained to copy with one

hundred percent accu racy
exactly what he hears. Most
operators become proficient
enough with the typewriter
to almost sign their names.
When one considers the high
costs of operating oceangoing
vessels today, o ne apprecia tes
the need for accuracy in
messages. Costly cargo ope ra
t lons, tugboat sta ndby time,
or overtime for repair people
can all be the direct result of
inaccuracies in cables. That is
one reason every commercial
operator carefully checks a
received message for word
count before ack no wledging
(OSUng) it.

The abil ity of com merc ial
operators to handle t raffi c
well is due in part to standard
operating techniques. Crisp,
snappy Morse exchanges with
no superfluous sending are
the key to professional radio
operati ng. For those not
f a m iliar with commercial
procedures a contact will be
briefly outlined. Ship station
KAYO wants to send traffic
to coast station WPA, Port
Arthur radio, using the 12
MHz band. The rad io officer
tunes his receiver to WPA's
marker frequency (12840)
and then ca lls o n KAYQ's
calling frequency (duplex

,

i--=·-

operat ion) . Station WPA is
cons tantly scanning the
calling band. Rigid FCC rules
must be adhered to regarding
length and spacing of calls.
WPA hears KAYO calling and
communication is established.
The ship station wi ll change
(OSS) to the FCC ass igned
wo rking frequency after
advising WPA which th is is so
Po rt Arthur can tune its re
ceiver to KAYQ's working
wave. Once OSS is accom
plished and communication
established, KAYO asks WPA,
" QRY?" (Arc yo u ready to
copy?) WPA sends K and
KAYO responds as follows (a
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"dummy" message for illus
tration):

'00ffi'''~''''''"""aLl
'"IG SlIf&~ cel .. ,."""' , IT
~ a~ .. , ...""...
ET& "T~"'" ~'Q"" ~' l'OOO .......~ .~. I T
••

Examini ng thi ... message we
find the following:

Pre;Jmble: Consisting of
message class IMSGI, nu m ber 111,
word check (S}. date (16}, a nd
time (1423 GMT! of fil ing . A BT
is se nt sign ify ing 10 the receiving
operator to throw t he carr iage of
the typewriter as a break is
eeeoeo.

Address: This is usually a
cable address such as "Kevstar"
follo we d by Ihe name of the ci ty
in wh ich addressee is located
(New York}. Again a ei signifies
a break.

Text: The aC lual message iI
sell. Followed by BT.

Signature: NOI always con
tained to cables.

In counting words, each
wo rd in the address, text. and
signature is counted. As an
operating aid the signal AR is
sent at the end either of the
text after BT or after the
signature to indicate the end
of thi ... particu lar message. If
another me...sage is to fo llow,
the operator will simply send
the class de ... ignarlon after the
AR. For example. after AR
the radio officer will send
NRT to indicate another
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message of t he NRT type will
be sent. The coast station will
acknowledge with a " QS L"
and ind ica te a "K" o r "QRV"
to let the send ing o perator
kn o w the next mes...age can
be sent.

when the coastal station
has a message the same for
mat i... followed. In place of
t he ship's name in the
p reamble will a ppear th e city
of m e s sa g e or igi nation.
Ra ther t ha n a cable ad dress,
the me...sage will be addressed
to the vessel; usually the
master' ... tit le will precede the
vcs...el's name. Thu s:

""" "R 1.., "". C< , II"",,,',,,,T IT
..A.n R A~IT

""" ""__ UI><;,,, <;AU C*' ,c. """""IT ,T-
Traffic hand ling facility is

acquired through practice.
T ime spe nt l isten ing t o to p
professiona l com mercial oper
ators at t he b usier marine
stations (WCC. WSL. JCS,
etc.] i... a good inve...trrem.
With experience the begin
ning radio officer will appre
cia te the ski ll invo lve d in
appare nt ly sim ple , efficien t
exchanges o f Morse. The
ma ... ter operator sends not
one unnecessary dot or dash.

Mechanics of counting
words (doubles, triples, etc.),

a ssigning prefixes. and
routing messages is acquired
through usage and imitation
of accepted com merc ial
practices, ITT Mac kay Marine
ha... a comprehensive" Radio
Office r Manua l" which deta ils
message processing a ... well a...
a wealth of other informa
tion. All ITT Mackay co n
tract ships have a copy o f t hi ...
text. RCA ha... a ... imil ar pu bli 
cat ion o n it ... contract vesse ls.
With p ra cti ce a nd atte ntive
l i...toning, a new radio officer
will soon become proficient
in t ra ffic handling.

Sta nda rd Shipboard Publica
t ions for the Radio Officer

All licen...ed sh ipboard in
stallarlons are required to
have on file the following
publications in order to meet
wit h full FCC compliance.
Re q ui red do cuments are
incl uded in the Iist.

1. Va lid station license.
2. Valid operator license.
3. Required station logs.
4. Alphabetica l list of call

... ign... of ... tatlo n... used b y t he
mari ti me mobile ...ervlce
curren t ed it ion.

5. Li ... t of ...hip ...tatlon...
current edition.

6. List of coa...t stations 
current edition.

7. List o f radiodc termina-

tion and special ...ervtce
station... .

8. Manual for u...e by the
mariti me m obile se rvice 
lT V Geneva .

9. Part 83 o f FCC Rules
and Regu lations.

With the above reference
publications, t he ...h ip may go
any place in the world a nd
the radio officer will be ab le
to lo cate a ppro pria t e coasta l
statio ns . thei r ...chedules,
ta r iffs, routings, time t icks,
and other needed data. A few
explanatory paragraphs will
be given regard ing the p ubll
cat ions and documents.

1 a nd 2. A valid stat ion
lice nse i... e xt re mely impor
tant. The radio officer shoul d
inform the ma... ter if the
ticen...e is near ing expiration.
Heavy pena lties a re incu rred
fo r inva lid lice nses. It is
a......u med the radio office r's
lic e nses are current a nd
po... ted.

3. Statio n log... a ... we ll as
other required ...ta t ionery are
usually sup plie d ~y the co n
tr a ctin g age ncy. Message
blanks, req u isit ion for ms, a nd
wor k o rder... are all ... up pl ied
by t he husbanding radio con
tract company. Other normal
stationery items (pens.
penci ls, rotcpads, etc.) are
suppli ed by t he particu lar
s t ea ms hip co mpany. The
radio officer is responsibl e for
keeol ng the inventory a t
reasonable levels: usually six
mont hs of supplies are con
sidercd adequate.

4. A q u ick referen ce
manua l for identi fying sh ips
or coa ... ta l station... fro m their
assigned call letters. New
editions are constantly being
publi ...hed to keep the radio
officer abrcast of cha nges.

5. This i... a mo re e labora te
ma n ua l (over 500 pages)
listing sh ips al phabet ica lly by
name. Pertinent data is given
for each ship: type of equip
ment {telephone, telegraph.
ctc.]. hou rs of ...ervice....h ip
classificati on and o the r use fu l
info rmat io n co ncern ing t he
communications abil ity of
the vessel. The present
edition contains information
on over 52,000 stations.

6. Perh ap s the most
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important and useful publica
tion. It gives the radio officer
a tool which can direct him
or her to u nfa miliar ports of
call. The lis t co nta ins
pe rtinent information o n
coasta l marit ime sta tions
around the worl d. It is repub
lished every two year s;
supplements are issued every
six months. This manual con
tains three parts : a. Alp ha
bet ical in d e x of coast
stations; b. Fu ll part iculars of
each sta t io n - frequ encies,
o pe rat ing ti mes, tr affic
listings, particular com muni
cation procedures; c. An
annex ooich gives inland tele
graph rates, ta riffs, and other
monetary informatio n. Once
a radio knows the vesse l's
itinerary, this publi cati on can
be consulte d and schedu les
planned.

7. The manual of radio
determination and special
services can be considered the
next in relative importance.
Part A of it gives an alpha
betica l inde x of all stations
listed. Par t B gives the parti c
ulars of these stations. The
most useful of these are the
areas o f radiodetermination
(direc t ion bearing stations),
time signal information for
accurately setti ng of chro
n ome te r s, an d stat io ns
dispensi ng medical advice.
The publicatio n is complete
a nd comprehensive. The
present edition contains 750
pages.

8 and 9 . These publica
tions con tain regu latory
matter. The first has chapters
on in ternationally agreed
regulations and proce dures ;
the second contai ns the
Federal Communications
Comm ission's regulations for
the Maritime Mobile Service.
These are excellent operating
aids.

Besides the above publica
t ions, each radio room will
have o n file the various oper
ating and technical manuals
covering the electronic equip
ment installed. These repre
sent invaluable service tools
and mainte nance aids. They
give prints, upkeep info rma
tio n, part s nomen cl ature,
troubleshooting procedures,
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and correct operating tech
niques. Almost any repair
s i t u a t ion can be solved
through judiciously stu dy ing
the manua l. If an exact
remedy can not be fou nd, the
gene ral area of fault can
usually be determ ined - in
formation helpful in ordering
shore repairs.

Basic Electroni c Maintenance

Newly docume nted radio
officers cha nnel their efforts
at f irst to learn ing th e " radio
operat ing" aspect of the
profession . However, it will
soon become evident that
more is expected of a ship's
radio offi cer. As indicated in
other sections , the actual
opera tion of the radio station
beco mes rout ine with ex
per ience. A radio off icer's
other respo nsibili ty is the
proper maintenance of t he
station as well as ot her elec
tro nic equipment within his
or her ken. In add ition to the
rece ivers, transmitters, power
supplies and chargers located
in th e rad io room, a co m
petent sparks also will kee p in
proper operating order the
radars, loran, d irect io n finder,
recreati on shortwave re
ceivers, and televisions on
boa rd the vessel. A person
who can handle this varied
array of equ ipment, keep
sho reside repair bills to a
minimum, and obta in maxi
mum performance from the
communication and naviga
tion gear is much sought after
by companies and captains
alike. This sectio n wi ll delve
into some very basic concepts
of shipboard el ectronic mai n
tenance. The subject is an
exhaustive topic and spans
the life and career of each
radio offi cer.

All e lectronic equipment
contains nor mally a combina
tio n of electronic circuit ry
and mecha nical mo vements
(dials, drives, relays , mult i
co ntact switches, etc.). While
this apparatus is designed to
opera te in a vigorous salt air
enviro nment , the pounding of
the ship, exposure to hea vy
humidity, and operation by
many individuals all take
their toll o n equipment per -

formance. One si mple, basic
p re ven t at ive main tenance
program is to keep the equip
ment clean of salt and cor
r o s ro n. Wiping surfaces,
cleani ng and lubri cating
contact s, burnishing pitted
relays , lightly greasing cams,
gears, chain dri ves, reseating
tubes and crystals to remo ve
any corrosio n from forming
o n pins - a ll these elemen
tary pro cedures will co n
tribute to optimum operati on
of electro nic gear.

E le ctronic apparatu s
employing high powe red elec
tron tubes can be d isabled
through a simple fila ment
break in o ne o f the high
temperature tubes. Th is is a
basic defect to investigate
when th is ty pe of equipment
fai ls. Power transistors are
subject to the same type of
thermal p unishment and
often open or sho rt under
such pressures.

Electronic troubleshooting
re q u ires organized logical
thinki ng. No matter ho w
com plex the unit to be
serviced , it contains the
workings of the three basic
electronic circuits: rectifiers,
amplifiers and osc illators. If a
person has a sound grasp of
the operation of these
circuits, the defective ele ment
(resistor, co il , capacitor) can
often be pinpointed through
simple voltage and resistance
measurement s. The prints
contained in the manu als
offer clues as to what proper
readings should be found.
Any wide deviation from
suggested call-o uts in an elec
tro nic print should alert the
radio officer to seek reasons
for the deviation ; o ften the
" reasons" will be the faulty
compo nent located.

As with radio o pera t ing,
one becomes profi cient in
basic ma inten an c e and
troubleshooting o f gear with
experience. Cert ain faults wil l
occur over and over. Even
tually sym ptoms will be
immediately recognized and
the fault will be rap idly re
pa ired . Many rad io officers
work at one t ime or another
at repair depots ashor e. These
are either electronic ma in-

tena nce compa nies, television
repair facilities or two-way
rad io repair ter minals. This
s horesi de e x pe rie nce is
va lua bl e. Techniques are
developed which speed ser
vicing. Much can be learned
from senior tec hnicians with
many yea rs of experience.
These peopl e are usually
more than willi ng to share
the ir ex pe rie nces wi t h
beginners.

It is well to note at th is
poi nt that radio officers
receive base wages for the
eight hours (normally) watch
s ta nding. All repair/main
tenance work is additional
compensation earned outsi de
watch ho urs. Shipping com
panies have found even with
the overtime paid they still
a re a h ea d economically.
Large service companies of
necessity charge high rates.
They may have to travel long
d istances, wait ho urs for
dela yed arrivals, and in
gen era l contend with costly
overhead expenses.

With advances in modern
day technol ogy , satellite com
mu nication capabilities, and
automated tel ex (unatte nded)
te rminals installed aboard
ships, it is very possible that
i nternational and national
regulations will be amended
some day possibly eliminating
the tradit ional ro le of radio
offic er as present ly known.
However, it is the co nsensus
of all those kno wledgeable in
shipboard manning po licies
that a place will always be
ava ilable on a vessel 's artic les
for some type of "elect ro nic
officer," a person (male or
female) who can cope with
sophi st icated equipment and
effec t repairs necessary to
k ee pi ng co m mu nications
"alive" between the vessel
and sho re. No one will
venture how far into the
future this situat ion will
mater ia lize. However , the
technology is available today.
Regulatory agencies , how
ever, require lengthy periods
to legislate major cha nges.
The person who keeps aware
of advances in corn rnunica
tion elect roni cs, broadens his
or her elec tronic expertise



through study and applica
t ion, and brings a common
se nse p ra ct ical tro ubl e
shooti ng approach to repair
situatio ns has taken positive
steps to enha nce his o r her
worth to the co mpa ny and
keep the job secure.

Goals

lt is hoped that th e reader
has found helpfu l informa
tio n in these pages. I have
atte mpted to bring toget her
mater ial aimed at positi ve
means of joining the ranks of
radio officers. As in ma ny
narrow specialt ies, it is diffi
cult to "break in " the pro
fession of rad io o fficer. The
rewards as hinted are a mple
for those who pursue t he
necessary cour ses of act ion to
qualify . The o ppo rtun it ies are
ope n to bot h men and
women. Foreign flag vessels
have employed female radio
o fficers for years. Many of
these women, in addi t ion to
sending beau t iful commercial
CW Morse, are co mpetent
electro nic techn icians.

As in any professio n o ne
encounters the excel lent , the
mediocre, and the incom
peten t. Anyone seriously
endeavo ring to embark o n a
seagoing career as a ra dio
off ice r is whol eheartedly
encouraged to str ive for ex
cellence in performance. Con
scious awareness of send ing
good CW, meticulous log
keeping, fa ithful perfor man ce
of requ ired test s, error-less
copies of messages, weather
r epo rts, h yd ro gr ap hi c
bulleti ns - a ll these mar k the
tr ul y p rofes sional rad io
office r. Afte r becoming
settled in commercial rad io
ope rat ing, furthe r study to
acquire the radar endorse
ment o n o ne 's license will
enable the holder to perform
more co mplex maintenan ce
o n these un its. Passing the
higher code test after a fu ll
year's service is acquired will
gran t th e radio officer the
f irs t class radiotelegraph
license, the apex in certifi ca
t ion. Proficiency in repair and
maintenan ce of electronic
equipment wi ll bring addl
tional financial remunerat ion

-

• •.. ....A \
~- i \

as well as a grati fyi ng sense of
technical ach ievement .

A sincere "73" and best of
lu c k . Ma y you r effo rts
toward becom ing a Merchant
Ma r in e radio off icer be
crowned with success. -

APPENDIX A
Maritime Station Information
Traffi c Lists
Weather Schedules
Selected Operating Frequencies
All Time GMT
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APPENDIX B
Emp lo yment Sources

There are two nat ional
maritime rad io officer uni ons.
Each of these unions has
branch offi ces in all major
port citi es of the United
States as well as keeping
headq uarters located in New
York City.

The first of these two
unio ns is the American Radio
A sso ciation, an AF L-C10
affliat e. This unio n has num
ero us compa nies under co n
tract : Ly kes Brothers Stearn-

I

sh ip Company, Keysto ne
Tan ker Company , and Ameri
can Export Li nes, to mention
o nl y a few. Additional infer
matio n can be acquired fro m
either the headq uarters in
New York or any o f the
many branc h offices located
around the cou nt ry. A person
ship ping via a union hall
usuall y registers at the off ice
nearest his or her home as
transportati on reimburse ment
will be calculated to and fro m
thi s point.

Of interest to radio o fficer
aspirants is the Free Press
which the America n Rad io
Associat ion (ARA) spo nsors
each Sunday at 181 8 GMT.
In Mackay sta t io n WSL,
Amaga nsette, N.Y., tran smits
this weekly Press on fre
quencies (in kilohertz) 641 4,
85 14, 13078, 17021 and
22485. Items in this Press
concern mariti me happe nings
of the past week. Special
interest is shown in thi s press
whe n new contracts are
pending; complete deta il s are
genera lly sent.

The second na t ional radio
officer unio n is na med,
appropriatel y enough, Radio
Off icer 's Union. This union
also has branch offices in
ma jor por t cit ies. Compa nies
which ut ilize men from the
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ROU , such as Mo bil Oil ,
Delta Line, and many others,
depend upo n the union to
recruit enough membe rs to
fill any vacancies which
occur.

Gove r n me n t age ncies
respo nsible for crewing of
specia lized vessels represent
an exce lle n t source of
e mploy ment. United Sta tes
Coast and Geodetic Survey
vessels hire qua lif ied civilians.
These ships make fine bert hs
for a person to enter co m
mercial radio operati ng. One
may even opt to remain as a
civil service employee as a
career. Genera ll y the pay
sca le o n suc h vessels is lower
than on o the r commercial
ships. Thus a large turnove r in
manpower is ordinarily ex
peri enced. Mil itary Sealife
Agency (MSA), with offices
in New York and San Fran
cisco , co ncent ra tes its efforts
using civi lian crews to opera te
vessels which carry exclu
sive ly milita ry cargo items.
The Corps of Ar my Engineers
occasionally requires radio
officer personnel on its large
offshore dredges and supply
boa ts.

Private research and ocean
o graphic companies genera lly
hire radio off icers for u p
coming proj ects. Herein lies
pote nt ial employment leading
to the six mo nths' endor se
ment, as many of the resear ch
vesse ls ar e vol u n t a r i ly
equipped. Texas A & M
University operates one such
vessel. The Woods Hole, Mass.
pro ject has its project ship.
Inquiry can be made of oil
co ns ul ti ng fir ms which
operate survey type boats
requir ing the services of radio
officers.

Besid es t he n a ti onal
u nions for radio o fficer regis
tra tion , many smaller steam
shi p and tan ker co mpanies
h ir e in d ivi d uals without
union affiliation. Most of
these "i ndepe nde nt" com
panies do have "indepen
dent" or compa ny-organized
unio ns with membership
opt ional. Such companies are
Hess Oil, Sabine Tankers,
Exxon U.S. A. Tan kers, Sun
O il , a nd ma ny o thers.
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Inquiries of one of th ese co m
panies will generally glean
" leads" to other companies
who hire independent of
union affiliation. Time spent
researching the yellow pages
of the phone directory of any
large port city will lead to
p o siti ve a n d p lent if u l
po te ntial em ployme nt
sources .

APPENDIX C
Types of Equipment

Any licensed United States
Ma ritim e Mobi le Radio
Stat ion is requ ired to have
certain minimum equi pment
to satisfy compliance wi th
F CC regulati o ns. Compul
sorily equ ipped vessels gen
erally will have the following
elect ronic item s in the radio
roo m:

Reserve Receiver: Thi s can
be opera ted from batt ery
supply vo ltages in an emer
gency . Frequencies covered
by thi s receiver must be in
the 15 kHz throu gh the 650
kHz spectrum. Most older
installat ions use superrengen
erative receiver circuitry.
More recent installations use
low power consumi ng transis
torized heterodyne principles.

Main Receiver: This is gen
erally an extremely well built
do uble or t riple conversion
supe r heterody ne circuitry
receive r which o pera tes off
the ship's mains. Modern
RCA and ITT Mackay re
ceivers cover 80 kHz through
30 MHz in numerous bands.
For convenience, each band
usually tu nes a 500 kHz seg
ment of the ba nd desired at a
time. The RCA 85 16 model is
o ne example of a modern
shipboard general coverage
receiver. All modes (AM, CW,
SSB ) of re ce p t ion are
included as well as a variable
b and widt h to help copy
signals o n crowded bands.
The ITT Mackay 3010C has
become a standa rd of ex
cellence for shipboard re
ceivers. It is rugged, stable,
versati le and costly. Made to
rigid commercial specifica
tions, this receiver gives yea rs
of service with minimu m
ma in t e nance. Terminolo gy
varies regard ing the " reserve"

and "main" receiver co n
cepts.

Main Transmitter: These
ins ta lla tions cover 400
through 535 kHz and range in
output power from 200 Watts
to a thousand. The more
common main t ransmitters
put 250 to 500 Wa tts into the
antenna. Both A1 and A2
emission modes are contai ned
in the un its. Output configur
a tio ns of these transmitters
enab le a wi de var iety of
antenna types to be used.
Mo st po pular is the longwire
and vertical (top ha t) loaded
antennas.

High Frequency Trans
mitter: These installations are
the unit; which usually get
the "communicati ng" do ne
over long distances. It is qui te
no r mal to cons iste ntly
" work" home stat ions half
way around the world . These
H F transmitt ers genera lly
cover 2 MH through 24 MH z.
Crysta l controlled oscillators
eli m inate off freque ncy
excursions. Generally a ship
will have two calling fre 
quencies and two working
frequencies in each of the
harmonically related marine
bands of 2, 4, 6, 8, 12, 16,
and 22 MHz. Thus a poten
t ially large number of cha n
nel s are availab le for needed
com mu nicat ions. Emission of
the HF transmi tters is A1;
however, some units combi ne
AM telepho ne operation per
mitting A3 operation in allo
cated bands. The FCC has
legislated that no amplitude
modulation be permitted
after 1977 . Ships will then be
required to use the
supp ressed carrier si ngle side
ban d tr ansmission mo de.
Many ships today are SSB
equipped for its excellent
communicat ion ability.

Reserve Transmitter: Li ke
the reserve rece iver, this must
be capab le of operating off
emergency battery voltage.
These units cover 350-515
k Hz using A2 emission with
output power in the 50 Watt
range. Versatile antenna net
works allow matching of even
random wire length s shou ld
critical situations require this.

Auto-A larm: The pur pose

of th is device is to stand a
watch on the dist ress fre
que ncy when the radio
officer is unable to either
because he is off cutv or
because of other extenuating
c i rcu mstanccs. The inter
nat ional alar m signal co nsists
of a series of dashes fo ur
seconds in length , separated
by spaces having a duration
of one second. Auto-alarms
desi gned to meet FCC specifi
catio ns arc arranged to
act uate an aud ible alert (bell)
when four correct dashes and
spaces have been received.
Modern alarms utilize tran
sistor circuitry achieving high
reliability. Older alarms,
thro ugh a system of stepping
relays, require more main
tenance to keep the mechani
cal sys tem operative. The
a uto-alarm receiver covers
492 to 508 kHz. Nomi nal
sta ndard signal is of 50 micro
volts.

Auto-Alarm Kever: This
unit is operated in conj unc
tion with the main trans
mitter and will send out,
mechanically, the appropriate
alarm actuating signals.
Standard procedure is to send
the keyer signal for a minute
followed by the 50S message.

Battery Charger(s): The
radio officer is respo nsible for
keepi ng t he emerge ncy
batteries in a good state of
charge (speci fic gravity of
1278 or so). Battery chargi ng
devices are part of most con
soled equipment which can
be manually or automatically
operated.

That is the very basic radio
equipment found on com
pulsori ly fitted vessels. More
elaborate installations wi ll
include VHF/SSB/AM radio
telepho nes, facsimile receivers
and machines, radio teletype
eq uipment, and perhaps
sa tel li te commun ications
facil it ies.

Bri dges of vessels are fitted
with sundry electronic
devices. Loran, omega re
ceivers, Decca navigator gear,
ten and three centimeter
radars, collision avoidance
compu te r systems, auto
piloti ng sys tems, and remote
r ad iotelepho ne installat ions



are some of the more com
plex items found on modern
day vessels.

APPENDIX D

Antennas

A moot question often
develops among radio engi
neers: What is more impor
tant, a higher powered t rans
mitting system or a re
des igning of th e antenna
system? This a nswer will not
completely satisfy both
parties but is sufficient for
discussion purposes here: The

better the radiating facilities
connected to a transmitter,
the more econom ical and
eff ic ient use is made of the
power requi red to produce
increased o utput. Th us, ship
board a ntennas are very
important devices which
require special consideration.

Earlier shipboard radio
history deta ils t hat simple
longwire ante nnas wo rked
efficie nt ly for the medi um
frequencies being generated.
Even today the best radiator
for the 400-500 kHz band is a

good longwire stretched as far
as possible between two
points aboard the vessel.
Shi ps with such longwl res
wo rk coastal stat ions at far
greater distances then sister
ships equipped with vertica ls.
However, once high fre
quency transmission became
commonplace, t he vertical
antenna proved to be an ex
ce llent dev ice fo r shipboard
installation. Ru gged and effl
cient, a vertica l cut for the 8
MHz band and properly
loaded for others can effect

around the world communi
cations ....ben linked to a
transm itter in th e 200-5()()
Watt output etass. In spe cial
class vessels where lo ngwires
ca n no t b e located, the
vertica ls are coil loaded to
resonate on the lower fre
quencies. This is inefficient
and the range of communica
t ion dim inishes. Mo st sh ips
will have a co mb ina t io n of
longw ire(s) a n d ver tical
antennas to take advantage of
the inherent characteristics of
each.
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F. Raymond Dewey
7 Caroline Dr.
Bennington VT 05 201

Watch DX

with a

- - •seeing
•

IS believing

OUT

band or a broadcast band and
there isn't anyt hi ng else.

The completed circui t is
shown in Fig. 3. It's simple, it
works, and best of all, it's
cheap. Resale value is not
noticeably affected so lo ng as
the extra 22 kf2 resi stor is
removed prior to sale.

Construction was not cri t i
cal, except keeping the input
away from the ou tput. The
diodes can be almost any
decent switching type, but
shoul d be germanium (hot
carrier d iodes migh t be an
imp rovement). The input
transformer is normall y used
as an FM descrlmlnator and is
therefore qu ite broad-banded.
Th e o u tp u t t ransformer
primaries should be bat
anced. -

~ 2 .58 MHz

,-------------- ---,y 3.035MHz ~/

--d- 455KHz 3.035MHz
CONV

'N

bands . I therefore decided to
build an external converter to
conver t the low band i-f up to
the high band i-f requ ired by
the analyzer (as shown in Fig.
2).

Th e osc illator is not
crit ical, but sho uld be crystal
controlled for stabili ty. How
ever, I was reluctant to spend
any money at all. and the
receiver just happens to have
a crystal oscill ator which isn 't
doing anyt hing when the
receiver is tuned to the low
bands. With the addit ion of a
Y2 Watt resistor. I now have
my oscillator, and if the
mixer is passive , no external
power supply is required .
Granted, I now have a
"bi rdie" at 2.58 MHz, but so
what. It 's not in an amateur

455KHz

"'H,

analyze r to vie w as much as
100kHz of the band .

Unfortunately, some ama
teur and general coverage
receivers change mixer output
freque ncies for different
bands (as shown in Fig. 1 for
the Hammarlund HQ-180 ).

With this type of receiver,
either 2 spect rum analyzers
must be used, or one analyzer
to cover only a portion of the
rece iver tuning range , or one
analyzer with an external
converter. With cash output
already exceeding income,
the XYL was not exactly
happy about buyi ng another
analyzer. Having used the
analyzer on the hi gh bands, I
was lost withou t it o n the low

BANDS 1- 4

455 KHz

> --1 CON V f--+
3,035 MHz

BANOS 5a6 '--,......J

0,54 - 30 MH z

I f you 'vc ever seen or used
a spectrum analyzer. you

know how valuable they are.
After calling CQ you can see
the signals replying without
touching the receiver. When
chasing DX you can see the
wea k signal before hearing it
and therefore tu ne more care
fully. An analyzer is usefu l
for finding clear spots in a
crowded band or weak signals
in a quiet band .

Connecti ng the analyzer to
your receiver is no problem.
The analyzer input signal is
obtained from the plate of
the first mixer stage of the
rece iver. The frequency
respo nse at this point is quite
broad and enables the

Fig. 1. Fig. 2.

162



O,OI...F

YZER

ED

B·B··

~-------------------------7, ,
I BANOS5 &6 I

(.0
,

" IN2 89(4) j - TO AN ALJ, 9 ~ • r J,
~ il .BANDS 1- 4

II

."
r;

I

~
I j:: mm "; ~ 75pF· SPR AGUEMILL ER Il Z1 3 OR IIZ2100 OR II Z 310012-C45

'?,

L CONVERTE R ; ~ 27pF ·

• - - - - - - •
rHO- t8 0 y-

--- 6 BA6
y" 0 ---
6 BA6 ..L r'~

V2
6B EEi --

~---
~ --- J, b

,0.-= ~ J___;J;---~t B· ·

--- - - - - 1---------.,--- "'- --
r B. V3 I A DD

~
BANOSWITCH 6 BE6 r 11-- _ _ _ _ _ _ J

---

DC: ---- - I ' '-b-----
! 1° 22 K J:

~ H- I
1/2 W

0 ; I
I /

;t
"i"

; ~
v

r.

-

Fig. 3. "tnstatt in receiver as close as possible to pickup point,

ELECTRONIC COMPONENTS - A small SAMPLING

Blinky/FlasherlTiming Kit
$2.50 each 5 for $10.00

Kit includes:
P.C.Board ,555 Timer, ali components and a connector tor a WBallery

AVl ilable in.I. 5. 10 & 20 unrt arrays,
Dimen sIOns· AppfOllma telyJ,O" • I· per unit J,O" I 12· per 20 unrt board.

Each Unit CollUins: A5 LED. 7 LEDMl trix PC Soard Drilled & Silk Screened.
3S Ma o 1.090 dia.) Red LED'S 01 equal lia:hl intensrty. Cathode Marked
Applicabon NOleS & Instrucbons

u..: Ba rgraplts. Computer Input Venfic.abon, Message Urlm., etc.

Clock Kit Accessories
60 Hz Cryslal Time BUI Kit . , . , .. , ... . ". . .. "" $4.95 tomplelt

Inc ludes P,C. Board, Crystal, 17 Slage D i~ider ICand all camps,
WOOdin CUI · Walnull r. incl. Filler , . . . . , .... , ... . $4,00 n ch

DimenSion . 6 5/ 16" wx 2 9/ 16· Hx 3 7116· 0 ('I" Material)
Ptn illan Cue (Ch. - 81.. WMt , 8h,.. & Smoit ) . . n oo n ch
01~1OIlS · 5 13116" Wx l i I"" H I 5 3/ 8" DI'" Matetlllj
1IId l11dual Fill," • lied. Smolt. BIIIt. Amber and Gr_ , S.&.O Nch

S195 ea

'"'"4 1(11~
•. 59C

•.. 69C
.. $1 .49
.. $149

, . . $1 49
, .. . Sl.OO
10 for $1 59

2lL01·I LowPo_ SQONS Ii Ram .
l M309K . 5 Volt Regulalol . Ra~heon

Lhl 340T se-es RellS · 5, 6. 12. IS & 24 Vlpesl .. , .
LM7" IOp Amp IC Pin Di p Pkl , .
2N3055 NI'N "ans-slOl TO·] Pkl .
2N4904 PNP lcomplemenl to 2N3055) .
25 Amp · 200 Voll f ull Wave Budge " "" . .,. , .
10 Pk . 220 Power Tab xeiors. NPN & PNP Asst. ", .
15 Pk . LED 's Asso rted Sizes and Colors, , . , ... .. , , .
BI·Polar LED· Redl Green
14, 16, & 18 Pm IC Sockets

AC/OC . ALARM Clock K,t · 12/24 Hr.

$7.50 lI
W:rl,1t $6.50 q W,n ~I':; 01

HOBB-Y-TRONIX, INC.
Box 511. Ed ison. N.J . 08817

Orders must include Check - No COD's, Add $1.00 hand ling
for orders under $25.00. N.J. residents - add 5%tax.

Outside Continental U.S.A., please add postage.

• 6-Falrchlld SO" LED Dlspla ~s • S37SAB Na t. Clock Chip
• 0-60 Min Elapsed Timer • "Freeze" Feature on an~ Modf
• 12 HI 60 c~cle ODfr • 24 HI Alarm w/ snOOle
• AC Of DC ccer • Field Jested over 6 months
The "II conlalnS P C Boards. X!o,mer. and EVERY Part ReQUired 101 tre
Ctoek arid all cptons escect CatMel 01 C I~slat TIme Base tol 0 C DDfr II
deSJr~ , see below

• Your choict of Display ColOts - Red. Green, Blue, Amber
• DISplays Hrs & M'rI.. SWllch 10 Min & Sees on Command
• AM/P M Irldlcallon • Field Tested lor 6 monlhs
The kll Wilt tnclLH:le a S31 6 National ClOCk Chi ll . 4 Flouresceril Olsllla~ lubes,
all eiectremc cceocrents. SWi tches, ccntrcls & complete msnuctens. specs.
etc 101 cloc k and all oplional Features Other parts reQuired or II deSifed are
as lo llows:
• PC BOald. pnueo & Sil k Screened lor Cloc k & all options $3 00
• Xlormer llor AC ow J - $100 App ISCRoulpull timer kif - $2 00
• SDfaker Alarm KIt - $2 00 COlJntDown (turrl ·olf) tener kll_ $2 00
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NOW 5 MODELS

"Iambic circuit for squeeze keying
"Sel f completing dots & dashes
"Do t memory
.. Battery operated with provisions
for external power

" Built-in side-tone
"Speed . volume. tone & weight
controls

" Grid -block or di rect keying

$29.95
MODEL HK-l

" Qual lever squeeze padd le
"Use w ith H K·5 or any electronic kever
• Heavy base with non-slip rubber feet
" Paddles reve rsib le for wide or close

finger spacing

$19.95
MODEL HK-2

"Same as HK-1, less base for those who
wish to incorporate in thei r own kever

-,.. '-

NEW
MODEL HK-5

ELE CTRON IC KEYER

Only
$69.95

$16.95
MODEL HK-3

.. Deluxe straight key
"Heevv base , no need to attach to desk
"velvet smooth action

$44.95
MODEL HK-4

"Combination HK- ' and HK-3 on same
base

Ava ilable f rom your loca l

H~M R~DIOCE
dea Ie r or orde r d ire ct

ER INC.
8340-40 OLIVE BLVD. P.O. BOX 28271 ST. LOUIS MO 63132
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Ht..M Rt..DIO CE ER INC.
8340-42 OLIVE BLVD.

P.O. BOX # 28271
ST. LOUIS, MO 63132
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D. J. Brown W9CGI
RR 5, Box 39
Noblfm'ille IN 46060

Weather Map

DXing with a

- - a new
6m DX technique

I neither know precisely
why this works, nor ....fly the
other side of the low cell
doesn't work - nor does
either side of a high pressure
cell regardless of its size or
intensity ! I assume it has
more to do with the elect rical
charge and intens ity than the
barometric pressure itself.

I sincerely would appre
ciate hearing any and all
reports of success or failure
using this method; as for me
it has proven almost 90%
effective. Give it a chance to
work before you panic and
scream. Also, anyo ne who
believes he can exp lain why it
works is welcome to do so. I
do things because they work
and then figure out why. Just
a simple explanation will do.
Random chance for such an
occurrence is extremely small
compared to our success.

Thank you all for the
SASEs o n past articles - it
does assure you of a speedier
reply - usually one day tu rn
around unless you totally
stump me, which has
happened. There were over
240 letters on the article on
strobing displays, on updating
counters in general and
specifically the K20AW
model I started with. Forgive
me please the "form" letter
replies, but they let me
answer all but one of them
the same day .

Good OX, and when the
low pressure cell gets very
close to you with its inherent
lightning - give it up for
awhi le or your next record
mileage may be a QSL card
from the heavens above! _

adjust for that difference, as
weather is everchanging.

The trick for single hop
DX (I know, E layer and all
tha t jazz be darned) for us
has been to find a lo w
p re ssu re (storm type
mucho elect rons exci ted) cell
about halfway between us
and where we want to go. If
you can draw a straight line
(allowing for the Earth's cur
vature) from you to the
desired destination, and hit
the "edge" (not middle) of
one of these cells, you are
home like a bandit. More
than 50% of my DX work has
occurred on a dead band !
There is much pleasure in
this, too, until everybody else
wakes up, since your contacts
can be many minutes long
and quite rewarding - not
5·9·9 contest style.

In order to explain the
edge of t he storm cell theory,
and since no one (i ncluding
me) seems to ever remem ber
it by the direction of wi nd
circulation around the cell ,
let 's take a storm cell (low) to
your West. Aim to go
"under" it as it appears on
the map. Example: I am in
Indiana, target is California,
and cell is right on a li ne from
Indianapolis to San Francisco
and abou t halfway between.
Aim o n the Los Angeles side,
not the upper or Sacramento
side. Reverse this and go
"over" storms to your East,
left of storms to your North,
and right of storms to your
South. All this is with refer
ence to a map laid before you
with the North direction to
the to p, which is the normal.

effects - WEATHER!
Nearly all large newspapers

cover the only information
you really need . I'm referring
to the li ttl e map that shows
all the littl e high and low
pressure cells floating arou nd
and the fro nts are shown,
too. If you can copy the
weather satellites, all the
better, but at least make sure
what time your newspaper
map was drawn up for, as
there is a lag from weather
bureau to news desk, to press,
to you. You will need to

S ince I read all the propa
gation reports, I decided

it was about time to chime in
my two cents worth (15 years
wor th to be more precise).
This is an article on the
propagation of radio waves 
6 mete r radio waves to be
exact. As anyo ne can tell by
my past VH F articles, I am
addicted to that portion of
our bands.

There is one BIG factor in
6 meter propagation many
seem to overlook except for
some of its groundwave

-- .
AM-1A RCVR MO DEM

•
--- ..

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

AX-10 TRANSM ITTER

•--.. ...-

BROAOCAST
OUALITY
PERFORMANCE

* Aptron Laboratories
Box 323 Bloomington IN 47401

SOLIO
STATE
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Yes, that new hobby co mputer magaz ine created by Wayne Green everyone in the industry has been talking
about. KILOBYTE is here . . . Here with articles by the best writers money can buy - KILOBYTE pays about
twice what the competitive hobby co mputer magazines pay their authors . . . guess who gets first choice of the
best articles!

So, yo u've got a system . •. Now what are yo u going to do with it ? Read KILOBYTE which will be heavy in
applications. You can enjoy KILOBYTE because it is be ing written in as much common language as possible with
the minimum of buzz words. And just in case a few new buzz words do crop up, there will be a glossary to keep
yo u up to date with this fascinating new hobby.

KILOBYTE fills that gap of credibility created a few years ago between advertising and actuality . .. there are
articles on hardware written both by the manufacturers and by the owners of the computers. Articles written to
help you to keep from re-inventing the wheel. KILOB YTE is loaded with software . .. Programmers are
encouraged to send in their short programs, rout ines, algorithms which are written for use on hobby systems, and
tested in the KILOBYTE lab.

Yes. KILOBYTE is here and it has everything the comput er hobbyist could want in a computer magazine without
the drawbacks of a PhD dissertation . Subscribe today • . • the first issue will be out around December 1 (January
issue). Charter subscript ions are only $12*(after 12/31 /76 the price is $15 for the year subscript ion) . . . Single
co pies are $2 each. Hurry a nd send in yo ur charter subscription today, yo u don 't want to miss the first issue .. •
Remember what happened to procrastinators when Wayne started Byte last year.
· US and Canada only - all others please add $2.00 per year for foreign prnt<l!/e. _------------ --'--,..1-- _

KILOB YTE $12'tHARTER SUBSCR IPTION (Offer expires 12/31 /76 ). Please sign me up as a Charter Subscriber
to KILOBYTE magazine for one year (12 issues) . . . F irst issue is dated Jan uary 1977.
· US and Canada only _. all orhers please add $2.00 per year for fo reign postage.
Name _

Interban k # _

Address _

City State Zip _

o Check enclosed 0 Bill BankAmericard # _

o Bill Mdstercharge # 0 Bill American Express # _

o Bill me
Signature _

12/76
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The price is $)9.9S ud we
deliver postpaid anywhere In U.S.
and Canada . Californill residents
add sales till(.

The Palomar Engineers
R.X Noise Bridge tells you If your
antenna Is resonant Dr not and. If
it Is not , whether it Is too long or
too short . All this in one
measurement reading . And It
works just liS well with Nim-band
only receivers as with general
coverage equipment beuuse It
gives perfect null readings even
when the antenna is not re$Onant.
It gives resistance and reactance
readings on dipoles. Inverted
Vees, quads, beams. multlband
trllp dipoles and vertiu/s. No
station is complete without this
up-to-date instrument.

Why work in the dark?
Your SWR meter or your
resistllnce noise bridge tells only
half the story . Get the instrument
that really works, the Pillomar
Engineers R·X Noise Bridge. Use
it to check your antennilS from I to
100 MHz . And use it In your shack
to adlust resonant frequencies of
both series and INrllllel tuned
circuits. Works bener tNin II dip
meter and costs a lot less. send
for our free brochure.

Italy write 12VTT, P.O.
Box 37, 22063 cantu. Elsewhere
send 142.00 (U.S.) for air parcel
post delivery worldwide.

Fully guaranteed by the
originator of the R·X Noise
Bridge . ORDER YOURS NOWI

If there is one plue in
your station where you cannot
risk uncertain resu"s It Is In your
IIntennll .

.... Learn the truth about your
antenna .

",. Find its ruonant
frequency .

",. Adjust it to your operating
frequency quickly and easily.

PALOMAR
ENGINEERS

BOX 455. ESCONDIDO, CA 92025
Phone : (714) 747-3343

SI REN KIT
Prod uces police-type wail
of sire n at toy volume.
Runs speaker from J ·45
Ohms to 200 mW output .
Requires power source of
J to 6 volts. A neat toy
for the kids.
Complete K it $2.95

POWER SUPPLY KIT ±15 V . +5 V
A complete be nch supply! Duallrack ing
regu lat or p rovides adj ustable ±6 to 15
Volts at 100 mA, wh ile a stable 3
termi nal regu lato r produces 5 V at 1
Amp. Novel 2 t ransformer design per 
m its 110 / 220 V opera t ion. Complete
w i t h all pariS except case and cord.
PS·3 Power Supply Kit $14.95

Both feat ure: 7 to 30 V input range.
thermal shutdown and short circuit pro
tection.

7805/340-5 .....98.
1 Amp TO-220 LM-309K....S1.19

1 Amp TO-J

9-0 41"mobile
clock kit

$25.95
6 Digit .33" LED - 12 or 24 Hour

LED BLINKY KIT
A great attent ion getter
which alternately flashes
2 Jumbo LEOs. Use for
name badges, buttons, or
warning type panel lights.
Runs on J to 9 volts.
Complet e K it $2.95

_ CURR EN T LI MIT R ESISTORS
• .43" LED READOUT
- HOOK-UP INSTRUCTIONS

••
•vI>,:- .._-

OP·AMP SPECIAL 10 for $2.00

$ 2.95

- 7490A
-7475
- 7447

741

PC LUG MOUNT 1OV, 400mA
ideal for home brew clocks $1 .49

600 MHz
PRESCALER

Extend the range
of your counter to
600 MHz. Works
with most any counter . Complet ely
essemb ted and tested. Choice of + 10 or
+ 100, specify wit h order. $59 .95

LINE CORD TYPE
12 V ac 175mA
shor t cord (6-10"1 99d
long cord 172") 51.69

square size.
Complete K it

Here's a completely self-contained handsome d igital clock for any 12 volt de
application. Small size (4 Yo" >: 2")l 2"1 and rugged extruded aluminum case makes this
clock ideal lor mobile usage. Unique features such as ceramic resonator .Ol%accuracy.
Polaroid lens filter and di5P1av blanking co nt ribut e t o the va lue o f th is k it .
Colon available: Black, Gold, Silver . Bronze, Blue (specify)

110 Volt Version (USBS 60 Hz Iinel ..•••.•.•..•.. .. ..•.. .•.•... .• .•.• .. $ 22.96
110 Volt Alarm (12 HR only ) • .•...••...••....• ... .••....••... ..•••. . $24.95
Time~seonlv(usewithilnvclock) ~.95

T ake adva ntage 01 a special one t ime deal o n factory prime mini-dip op-amps. These
were house nu mbered for Xerox Ccr c., but also have t he 741 number prin ted on them.
This is the LOWEST pri ce in the USA!

FMWIRELESSMIKE KIT
T ransm it up 10 JOO' to
any FM broadcast rad io.
Se nsitive mic. input reo
q uires cr ystal, ceramic or
dynamic mike. Runs on 3
to 9V. Small one inch

FERRITE BEADS wit h info and specs 15 /$1.00
6 hole Balun beads 51$1.00

SLIDE POT·10 K Linear taper 4 1$1.00

l 000 uF 15 V FILTER CAP 5 /51.00

DECADE
COUNTER $2.95
PARTS KIT
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,---FORSALE-----.
10"FACSIMILE RECORDERS

The I_ding rmInuf,etur. of 18" FACSIMILE WEATHER
CHART RECORDERS is now upMting an u isting network to
solid state equipment . Tn.. updat il"lll is mlIking ",.il,bla •
numbet" of 18" WRIt- nwp rltCDrd.s id.lly suited for . nyo,...
int_ lISted in IXf""'illMnting with fIQimil•.

T"- recorcMrs. with suit. b1e r.c:eiv.. and FSK conwrt.,
can be used to monitor ,.dio _It.- chart bro.dent••s _II as
Pf_ wire photo tflnsmtssions.

These record.,. . r. prtced from $50 to $200 a l1d I t'
l \II i l. b le on I f irst corne. first _ "d buis.

Call or write Mr. Armand D. Bouchard
AlII1IlECIlDIIC I IM'UIIIIEC1IlUll1 EDII/MEII CI.IIC.

Washington Street. Westboro MA 01581 (617) 366-8851

ANTENNA SUPERMARKET P.O. Box 1682, Largo, F lor ida 33540

D IPOLE ANO WIR E ANTENNA KITS, complete with HI -Q BALUN, 100' rope.
copper antenna wire and insulators.
80/ .0115 par alle l d ipole S3il ,9S 160ShOrl . 130' 1('''9Ih 136.9S
40/2011 S parallel dipole $lO.9S 80 sl1ort , 63' le ng th $ll .9S
80140 trap d ipole U \ .IIS 40shorl,JJ' le ng th . , . , U8.IIS
40/20 trap d ipole 136.IIS Single bdnd models tro m 124.95

VERTICALS - complete w ith UniYer$il1 Mounti ng Base, Folds NEW
to 5' tor Easy Transport , Hvy. Duty Alumi num Tubing . Ap.rlmenIlPorl.ble

apl. root or eano.
20/\Str<1lp,1J' hgl 5211 ,9S 16Q comp,)cl 23' I'IgT U 4.9S ca mper, Ira iler , mo.
40/2011S trap 22' I>gt, 4rII .9S 80 com P<1lc t 20' 1'19T. ]<jI 9S tOf" hOme. All eeec s
80/01(1 /20 lrap 30' hgl . 69.9S 01(1 com p,)c t U' hgt 349S 80 10, teres to S· east.
10140/15 trap 20' 1'19t. S9.9S 20/1S 110 luil s ize vert ical 2II .IIS Iy . 1J' he ,ghl.
10 mete' cov , 'Of" a tlOve add 9.9S 80 40 20 lS ·l0 "'9.9S

.1Id_ 1___ = a004
l .p,oIlO. .., . ... eo-.
eu" .._ ..

We're Fighting
Inflation
No Price Rise'"
for '76

FO" 'fl:EOU EHCY STABILITY
o.r..n(l 0" ~A'" C'JII ' " 0.., 1"-0. ,leX' 01oua",
, ...,., ' ......1. ' ''(1 c:o"'PO...." •••"u'•• Fu'
0.11 , "0'" u. '

CRYSTAL SPECIALS
I"D<!U."C:' St.nll••lll

'00 KH, IHC IJlU) U!IO
1000 KHt lHC &lU) 4 !IO

AI"'o•••1I CI ..,• . 7R o' RAe: U!IO
eCI 5,n,"."'" C...,,,. I on ' . 0""11

. ......U. 8."" ,,, 1'7·24] •• " !IO

.""eo·...,.. IJ OO C\6l)........ ftQ.....11

1'.0' 1" ,1," ....... IolllI 20" p..- <:.-,,, .1 For A,,,.,, ,I.
1lIe! n ' SA"" c:"""", or "'On.., _ NO (1..1...,
' H H

......

...__•""" [le(:".*" Me.
2«lllCry8t1l Dr~
I'L.,.... ,.... UIOt
... ........: . 1. ...2.7
s..., TO' ,., _ eM,",

T8-t MICROMINIATURE ENCODER-DECODER
o Available in a ll EIA standard tones 67.0Hz-2035Hz
o Microminiature in size, 125x2.0x.65"high
o Hl-pess tone rejection filter on board
o Powered by s-tsvoc, unregulated. at 3 ·9ma.
o Decode sensitivity better than 10mvRMS, bandwidth, ±2Hz max., limited
o Low distortion adjustable sinewaveoutput
o Frequency accuracy. ±25Hl, frequency

stability ± 1Hz
o Encodes OOflIinuously and simultaneously

during decode, independe nt of mike
hang·up

o Totally immune to RF

Wired and tested, complete with
K·l element

$59.95
K·l field replaceable, ~ug-in, frequency
detennining elements

$3.00 each

COMMONICATlONS SPEO AUSTS
ao,BOX 153
CAUFORNIA 92621

4) 998-3021

-a:

169



Wilson Electronics Gorp.

INCLUDES

ACCESSORY SPECIALS
5l't:CI ... L

OI:SC"'l"TION I'",CI:

.Cl ....TTI:"Y CH ... RGER U4.n

.1" 10 I ... ....... GOULO
"",CAO SATTERIES ••. ' •.n

.T1 I:XT"'" ....TTE"Y
T"...Y ••.•• , , , , . • • • " ' .00

LC.l LE"'THE" C ...5E
140Z . . . . .. ... .. .. . • • U.U

LCI LE"'THER C"'SE
1.01, no,. 4S01 . . . . . • U.'I

SM, 1l't:"'KER MIKIt 1'0"
1t... ItLY MOOEL '.01
, I'IN CO""""ltCTO" . • . . ' • •IS

IMI '''EAKIlIt MIKIl 1'0"
ALL NEW H"'I\IO HItLOS
WITH 1t0UI\I0 .. "'N
COI\INItCTOR ••••••• I • .IS

TIl·l 5U..AUOI.LE TOl'(1t
Itl'(COOI'"
'I\ISTALLEO •••••• ". SO.IS

TTl' TOUC"'TO,..E ..... 0 .• , . • ' .IS
' ,.. , T "'L LAT IO l'( "'T
TIMI 01' R ...OIO
"U"CH...51t •••• , •.••. 1'''EIt
,I\ISTALL...TlO,.. "'T
......TIR O"'TE. "'00 .•• 11.00

.",1 '0.7 KC MONO""TH'C
XTAL "'LTI'" ••••.•• ' .n

CItY5T...... ,
T. o. II.
ICo m ...........q ...~q
O .., ... l · ........ .....•.. ' .71

t . 4502 SM

2. Flex Anten".
3.446.00 Simplex Installed

FREQUENCY RANGE 420 - 450 MHz

USES SAME ACCESSORIES AS 1405

• • c , 0"'.'10..
• 1 I4l 1 T nm ...n all TX/RlC CrroUIi
• All C ot" .. .., 'n
• II KHI ee lC Pitu.
o II .• ud 4U KC I"
• .3 ..' ....011 $e....li.,I" for 20 "I Q ....U...
• Wilt" . , 1 'I>. ,4 oz. .... lIa.I<II.,
• I.'I<II'Y ...a ..... o'.51.., • ''''.1 "".2711
• SOl'iU ......1I 1 ... I .' WUU Ou......

• UVOC
• C......'" O."~: ". I. MA. TX SOD MA
• M OC"Ol_I ... MOk 110"
• U~".uk._ U C...

INCLUDES

1.2202 SM
2. Fllx AntlnNl

3. 223.50 Simpln lnmll..:t

USES SAME ACCESSORIES AS 1405

•• C"aft ... , O PI ••ll on
• Indl.jd~.1 Trim",... 0 ...11 TX /RX e,yota'.
• All Cr,'.I" PIUI In
• 1 Z KHz C.r.ml~ 1'111..
• 10.7InO,UIKC,l'
'.3 Mlcr.....n 5otnil".11Y '0.20 "I Q ....n"1
• W.I,M , 1 II>. U 01 . I... Ilnl<y
• .Ilter, lndl... lo.
• Sin, • 7/1 • 1 314 • I 7f1
• Swltch.al. 1 ... 2.' WI'" Oulou'

• UVOC
• C........ , 0"'''' 'IX II MA. Til 100 iliA
• Mic:ro.wltc:h Mike .'HIOft
• Una''''''b'' Llu" . CI"

FREQUENCY RANGE 220 ·225 MHl;

BC·! BATTERV CHARGER
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10 Day
Money Bad!;
Guarantee

144-148 MHz

Can be Modified
fa,

MARS or CAP

SPECIAL
ON EACH RADIO

INCLUDES:

Flex Antenna
52/52 Simplex Xtal

90
D·v

Warranty

HAND HELD
5 WATT

TRANSCEIVER

I

1405SM

NAME _

EXPIRATION DATE _

CA RD #, _

ADDRESS _

D CH ECK O M ONEY ORDE R
ENC L OSED IS O M A STE R CHA RGE

o BANKAM ERICA RD

CIT Y _

140S SM
.6 en.nnel
O~"lion

• Individu.1
Trimmers o n.1I
TX /R)( Cry . t . IS

• AU Cryft.1S 1'1" '1 In
• 12 KHz Ceramic

Fil ler
• 10.7 .nd 455

KCIF
• . 3 Microvolt Sen

oilivit ", for 20 dB
Quielint

,W'IIII>! ' 1 lb. 14 0 t.
IUS Batlery

• Batte ry Indlutor
• Sue, , 1/' x 1 3/e

x 2 1/'
• Switch a b le 1 .. S

Watt s Minimum
Output . 12 VOC

• Cu rren t O r aln: RX
Ie MA TX eOO MA
(Iwj 900 MA ($Wj

• Ml cro.witch Mike
Button

• Unbreakable
Lexan ", Caoe

1402 SM

FEATURES

• ' C ~ann .1
O peration

• Individ u.1
Tr imme.. on all
T X /RX C'yU.1I

• AU Cr~s'$UI$ Plug In
.12 KHz Ce r am ic

F ille r
.1 0 . 7 IF a nd 455

KC IF
' . 3 M"" ovOII Se,,

.illv il y lo . 2 0 dB
QUItt I ng

oWe 19M: I lb . 14 0 .. .
len B a U ery

.S·Meler/B.t1e,y
I nd l c. t o.

• S ize : • 7/1" 1 7/1
" 2 7/B

• Z. S W . I U M inimu m
O utpu t . 12 voe

• Curren t D r , in R X
14 M Ao T X 500 MA

o Mic<o .w; t cl> M ik e
B UHon

• ti i,,, Imp. ct
Pl u tl e COl.

144-148 MHz

Shown Wi th
Option",
Touch -Tone Pad

1402SM HAND HELD
2.5 WATT

TRANSCEIVER

r--~~~'~1 1 ---------- ~

I oV'Rzooo.o/L --I XMAS SPECIAL DIRECT SALE ORDER BLANK
• UN I TS IN STOC K TO : WI LSON ELECTRONICS CORP., 4288 S. POLARIS AVE. , LAS VEGAS, NEVADA 89103

OR XMAS SA LE (702) 739.1931
• _ TTP @ $49.95

• _ XF 1 @I $9 .95

I __ 1402SM @ $1 59.95 _ TXor RX X T A L S@ $3.75 ea.

I Common Frequencies Only.
_ 1405SM @ $229.95

I -- FACTORY X T A L INSTALLATION/
_ 2202SM @ $219.95 NETTING @$1 .50/Rad io

I __ 4502SM @ $269.95 _ M A RS or CA P XTALS @ $10.00 ea.

• _ BC1 @ $34.95 EQUIP TRANSCEIVER A S FOLLOWS'

• _BP1 @$14.95 XTAL5 T X RX XTA L5 TX RX

• _ BTl @ $6.00 A . 52 52 G :===t===I _ LCl @ $ 12.95 B. H.

I _ LC2 @ $1 2.95 C. l-
• _SM 1 @$24.95 D. J . --+___ STATE ZIP _

• _ SM2 @$24.95 E. K . SIG NA TU RE --,-,---,----,--,,,-,-,--_

• _ TEl @ $34.95 F. L. SH IPPING &. H AN DLING PR EPAID FOR X M A S SPECIAL
NE V A DA RESIDENT S ADD SALES TA X

• (SPECIFY FREOUENCY 73 V A LID ONL Y NOV . 1 THRU D EC. 31 , 1916

~--------------------------------------- . I



No Other 2 Meter
Transceiver Provides
The Features Of The

•

~~'~
loo..- k .

HAM'S ALMANAC
• For early DecetlCle< shipmen, Orders ,ece.¥ed p"""
' 0 Dec ..... ,1 be hel,:lI", a SO"ll1e bulk $I'lopmen, ....._ 4
10 " _$tor Gel,""<'I'

, ,_, c
" . _' ,

,

[J.'
•

AwrOI<,m,lte ly 8 '12 • 11 ,rw;he s. opens 10 17.
11 In cae ocar format With hole for hanging
- Bra nd new mOl'llhly ca rtoons by tes
Funston . WA6HJl- P ropotgd ll(ln tcrecasrs
by Prof OMermond ·TOf. ell ·YM4XR who
ncces 10 better t ns ClaImed~ accuracy
WIth new tecnn,que s - OSCAR da la 
Frequency enocencne - Mem orable evenl!>
1955 ·19 76 - " Frame II" Pl'OJ« t - and more

PrICe 5300 postpaid Via 3rd ctass mall

Labet & pOStage ~ If..eo lln'Klly 1O<:oW' _ 7!>C tor
s/l,pment In en..... Y\GI lsI <:lass rna,l

.,
'.-' '~'.';; '

" ., .
~

Ouement Electronics
1000 So. Bascom Ave.

San Jose, Ca 95128
(AUfUMIA IESIDUTS ADD SILES In

Alkan Products
Box 3494 • Scottsdale. Ariz. 85257

THE NEW, IMPROVED

'ORIGINAL BRIDGE'!

$ZI.95
IAnnusn FBi mum

Reads forward power
and SWR

simultaneously.
Handles full legal limit.
Usable 3 thru 150 Mhz.

Small enough for
mobile u se.

(Pl••~ add 2"4 on c redit card p ... r cneses,
we p ..y sr"op,n<j on OU" 'S acco mpanied by CheCk 0 ' mon, V o r a e r, )

__~'1~ftl.llIiUtillns CNp .

208 Cen terville Road . Lancaster. PA 17603
Toll free sal es & services . Phone (BOO, 233-0250

In Pit. call (717) 299-7221 (collect)

·143 .5 -148.5 MHz.
• 5KHz STEPS • MADE IN THE USA
• 35-45 WATTS •.25 uv RECEIVER
• LARGE LED FREQUENCY DISPLAY
• CHOICE OF 8 POLE OR SUPER

SELECTIVE 16 POLE FILTER
• 100';1 DUTY CYCLE
• ACCOMMODATES MARS, CAP , ETC.
• COMPACT , ATTRACTIVE, RUGGED.
• CLEANEST TRANSMIT SPECTRUM
• INT ERMOD IMMUNE RECEIVER

F~l -DX co mplete with mike and accessories - S599.oo
or with 16 pole super filter - $650.00

MASTERCHARGE & BANKAMERICA CARDS WELCOME

Direct from C!.etttt only .....
Phone toll free for brochure

or to order your FM-DX I
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from page 71 that much in goodies. 80805? Oh yes,
here is II carton of several t housand.

would go almost mad to be around Me mory chips? They ' re o ver there in

VANG UA R D has a high quality
synthesizer made for your rig,
You get 2,000 thumbwheer
selected channels from 140.000
to 149.995 MHz in 5 kHz steps
at .0005% acc uracy over the
temperature range of -10 to +60
C and your cost is on ly $159.95.
With the Metrum, one Vanguard
synthesizer covers both transmit
and rece ive freque ncies.

VANGUARD LABS
196·23 J ....oi<:o A...,. Hollo•. Now Y",k 11423

For complete details and photo
see our half page ad in the May
issue of this magazine,

ATTENTION METRUM II

OWNERS

EDITORIAL

JAC T ENNA E LECT RO N IC
13850 Victor in
Tracy Quebec. Canada

Rud. '0 u... b" ,.db.nd dlpol. co m ·
pl ..e with cent rol inoul. t"r ond S0239
c"n n.ot o r .nd In,uloW, "" m p l. t e l .
wo t• • prool cap. 10UO wo tll. ""ecify
c.n ' e r l r eq uo ncy , 1'0 moto, - 129.50.
40il ~ me'.. - '21 . ~' . 2Cl m" ., ~
t23.!'>O,
l'> bon<! t .-p dipo le KIT «'::1'1" ',
,,,,, Iud... i1o-. 40 tro p N n Uol 0 e"",
,...ulo.o. ont.""", ", kPo. \00 I...d o r
RG~9. l-plU9 ~onn,,,n. on<! i_true
U"" oboot ...'M.110
r i__ """tn l 'n"""''''. oimilo r . ..
pbo'" . 1>0 ..... 100 0 lbo t ... . . . ' ~.9 ~
,~

DOUBLE BAZOOKA
DIPOLE

FOR T WALTON BEACH Fl
MAR 20

Th e Fort Walton Beach Swapfest
will be he ld Sunday, MarCh 20, 19 77 .
For further informat ion contact Play·
ground Amateur Radio Club, PO Box
873, Fort Walton Beach FL 32548.

Social Events
DALLAS TX

eov s-z
The Fim Southwest Vintage Rad io

& Phonograph Convention will be
sponsored by t he Southwest Vintage
Radio & Phonograph Society on the
5th, 61h an d 7th of November a t the
Ramada Inn-Dallas Eas t in Dallas,
Te xas. Pi.,nned activities inc lude
IOn.lfYl$ on colle<:ting 0 1 an t iq ue and
vintage radios, restoration o f antique
redios. classic radios lMcMurdo
SiI~lScotll . antique phonographs,
and general abA. The usual banquet,
swap sessions, and an auction w ill also
be he ld. Of special interest will be iI

contest of variou$ equipment $lib
mitted by ccosenucn registr,mls.
Three prizes will be awardeod in each
dIvision. In addition iI " Best-of-Show"
award will a lso be made. For more
information and a pre·registration
I'acket, plea~ contact Convention
SVRPS. PO Box 19406, Dallas T X
752 19.

McAFEE NJ
NOV 13-14

The 1976 Hud$On Div isio n COnve....
tion will be held November 13-14.
1976 OIl the Great Gorge ReSOl"t Hotel
in McAfee, New Jersey. There will be
ARRL and FCC forums. large indoor
exhibit area with 40 booths. giant
outdoor flell market. $U per rail Ie. free
gil ts, ~ial features, indoor $'Mm·
mingo game room . and much mo re.
Reg istration: edvaoce S3, lit door $4 .
For hotel reg i$lration : Al Piddington
WA2FAK, 4 Acorn Drive, East North·
port NY 11731.

S dcSil icon Retro-fit Rectifier

8.5 0
18.00

4 .60
3. 7 5
4 .95

39.0 0
22.00

5.25
4.15

COMMUNICATIO NS, Inc.
2115 A........ X
Brook lVn. NY 11235
Phi:>... 12121 646·6300

TU BES BOUGHT, SOLD AND TRADED
SA re-HS HIGH SSS FOR I"(}( 'R Tl"Ht'S

MONTHl Y SPECIA LS
3CX 1000A1f8283 $245.00 8nA
3CX1500A1/8811 230.0 0 81 3
3 ·500Z 48.00 6146 B
3 ·1000 Z 13 5 .0 0 6360
4 ·125A 4 2.00 6883B
4 -400A 48.00 8122
4 -1000A 18 0 .0 0 6236
4CX250B 21.50 8 9 0 8
5128 22.00 8950

Eim ac Tub es & A ccesso ries In St ock
Write or phone for types not listed

BRAN D NEW" oooF ACTORY GUAR ANTEED

SERVING THE INDUSTRY SINCE J 922

YOUR HAM TUIE
HEADQUARTERS!

T O P BRAND Popular Receiving Tu be Ty pes.
BRAND NEW 75%+ Off List° Factory Boxed.
F R EE LIST Available - Incl udes full fint! of RF
Po _ r Tr~nsistOfl. Minimum Order $ 2 5 .

I•

'OR MOR' INf ORMATION CONTACT.
'ost OHlc. ac". No. 816 W"yn• • N . J . 07470

CO NDITIONING SfMICO NDUcrOI DfVICIS COl " ,
r .l. phon. , 201 .227-2 539

f l ATURjNOI
• Vollllse ra l ings up ttl 65.000 volts
• Current fal ings up to 1.25 amps
• FUlly lliassivated diode building blocks by _

OENEIAt IUCTIIC
.. Repl.,:ement types ifICludinll _

r"" No. S 1)... No. S T,... No. S

«J824 11.00 oc:OZ3 3.65 dc311A 31.
dc3B28 12.00 deSZ' 365 oc515 SO.SO
dcJR29 16.00 deW5 365 dc516 39.00
dc5fl4 5.10 deW 4.85 dc673 SO. SO
de5U4 3.65 dc2SZ5 4 00 dc8li6 12.00
d<;5V4 3.65 dc80 4 35 dc8n 19.50
dcSYJ 3.50 dc250R 1500 dca:ol l OJ.SO
NQTE-Un,1 p.ic:inain 1-24 Qt. dc8020 '1.00

MinimumOrder: 510,00 (",il ll 'HAM' eeu letters)

DAVE NPORTI A
FE8 27

Th e a nnual Davenport Rad io
Amaleur Club Hamfe-st will be he ld
Sunday, February 27, 1971 at the
Mason ic Temple in Davenport, Iowa.
Adm,uion is $1.50 advance - $2.00
at the door. Talk· in on 28I8B and 52.
Refre-stlmenls and tables are ava ilab le.
For inlo and tickets $end SASE to
Dick Lane WA0GXC, 116 Park
Avenue, So. Eldridge IA 52748.

BROOKLYN NY
DEC 19

The Kings County Repeater Asso
cialion will hold an indoor flea ma rket
on Sunday. December 19 . 1976, fro m
9 am to 4 pm. Located lit 910 Union
Street, Brooklyn NY (at Grand Army
Plaza) . Sellers $3.00, buyers $1.
children fr..e. -Refreshments availab le.
Talk-in on 146.4 3 and 146.52.

UVINGSTON NJ
DEC 3

The Livingston Amateur Riid io
Club will hold its second annua l erec
tron ic Ilea market on Friday, Decem
ber 3, at 1:30 pm at the Living$lon
Memor iill Recreal ion Build ing. For
l urther info . contact Je ff Gehl
WN2AXL, 1201 1-267-0280.
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Brown of Wawe Mate. This i , the wire
wrapped computer _.. and It IS a bit
more e~penslwe than most of the
Others so bu"ness wasn't qu.te as
hectic as for some. I suspect thai once
Denms \IlIU his ideas across there WIll
be a lot more enthusiasm 10. both
wire wrapping and for the Wawe Mate,
There will be som e articles by hlOl on
bo th wire wrdpping and o n the desig n
concepts a l the Wawe Mate . There may
be a Wawe Mate in your fu ture ...
watdl out.

John French o f The Computer Ma. t
in Orange has been doing fantasl ll:a lly
with high Lear·Siegler terminal, and
was putting the h niming toudles oro a
l &bil computer system whldl will be
introduced shortly. Natura lly, we got
a prom ise o f an article on it for
Kilobyte . Just what th e computer
hobbyis t react ion to the coming
16-bit systems will be is qu ite a
coesncn. They proba bly do n' t need
the speed and computing ability 01
!lUCh a machine. but I'll bet they will
go for it iJIl'fWilIY.

My ne~1 stOP Wil!i in Salt Like to
see how Sphere was doing, They'we
been hawing qUIte a bit of t rouble . ..
in pa rt doe to a credibility gap on
promised scttwee ... partly due to

parts problems .,. docLl mentat ion
delays . . . etc. The new president ,
with who m I had an appoi nt ment. was
not evauebie. Doug Hancy gawe us a
too r o f the building and promised th"t
a system for our lab would be shipped
Immediately.

Ne~t month: on to Albuquerque
and the Mighty MilS M":hlnel

NEW AND BETTER CHIPS

There is a 101 of e~citement Oller
the l ilog l 80 microprocessor cruo. II
is an adwanced vernon of the Inlel
8080 . .. much more flex ible. I vrew
t his with very mixed emotions ... on
t he one side I'm enthused about be ing
able to put aside my nice 5650 CPU
with the 8080 and put in a new l-BO
CPU whidl will probably run ano ther
5650 or so. I'll OlIerlook the fact that
I've barely been able to get lhe ok;l
compu ter system working long
enough 10 do much with it . .
certainly not long enough 10 develop a
large number of programs.

I suspec t that the l -ao means that
much o f the small computer industry
is go ing bac k to squa re one as far as
programming is coecemeo. While it is
nice that the lao will work with the
8080 programs lnot completely. I
understand .. but lor lhe most
pan). I also understand thai no
seetccs programmer would ever put up
with lJ$ing 8080 programs on lhe l 80
. .. it isn't efficient. No. they 'lI go
back and wrote new compiler, for
BASIC . , . and that might t.lke <l$long
as last time.

The Altair 8800 f irst came out in
January. 1975. Their BASIC compi ler
WifS deb Llg9'ld and out a bout a year
later . . . and we are still wa'ting for
much in the way of applica tion
programs for the system. The faet is
t hat it takes ill long time 10 write
programs. The 6800 came out along In

late 1975 and. iI!i far as I know. there

'" ..., , ,.., ., -• • •.., ... ..., • •
• r.' •

FREE CA TA LOG
SP-B NOW READY

Bill had bought the plane up here in
New Hamp$hire la$1 $pl'ing and takl!1l
il back t o Oakland. The y originally
t r ied 10 get me to buy the plane (I t
W<l$ a wery good dea l). but I am too
careless a pilot and if I sta rted flying
agam I'd ki ll myself fo r sure. I sold
my last p lane when I needed mone y
to put out the fir$! issue o f 73 . ,. in
1960 . I hdd a lot c t adventures whil e I
had my plane.

Down in L A_ we visited Denni,

SPEED CONTROL

New solid state SCR
spe ed co n t ro l fo r
AC/DC devices or resis
t ive loads, lights, ' etc.
Good for a who pping
1.2 KW. Ideal soldering iron control.

SP-1 89A $4.50 ea 3/$12.00

Altair ilnd lmsa; w it h a fantast ic oper
at ing system built into il ... and a
bunch of ot her projects. George
promised articles on the PACE, on his
f ronl panel, on stapping a computer,
o n his secret prototyping system. Now
i f we ca n on ly gel h im to stop
building long enough to write !

Bill , Reo, George, Sherry and I got
in 8i ll' s plane and f lew out to Santa
Rosa for dinner. I 5\lent most of t he
l ime rag chewing on 2m with my HT.

P.O. Box 62
E. Lynn, Massachusetts 01904

Please add $hipp ing con on above.

VIDEO TAPE HEAOS
Brand new from Cartravis ion home video equipment.
Made for 1/2 inch tape . Includes erase , play , video and
matched set of 3 record heads. Total of 5 heads. Made
by Vikron, Bogen, etc. 560 va lue. ;:SP 240 A $5.00.
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TELEPHONE TOUCH PAOS
New, by Chrornencs. sta ndard telephone format.
Measure 2~ x 3 inches. Great for repeat ers, phones,
compu ters, etc. $4 .50 each 6/525.00

LASER OISCHARGE CAP
Sangamo, new, 40 mfd 3,000 volts, 180 Joules. May
be used for f il tering, linears, etc., by derat ing to
2,000 volts. Sh ipp ing wgt. 10 lbs. Measures 3 '% x 4%
x 9 % inches . 525.00 each 5/5110 .00

•

SP-213A SG.50 ea 3/$16.00

Ne w , pac ka ged by
Aut o ma t ic El ectric.
Preferred by many over
the tacti le pads. Great
fo r re peaters, auto
dialers, etc.

.......

5 VOLT 1 AMP REGULATED power supply kit for logic work. All parts includ ing
LM 309 K ;:::PK·7 $7.50

DUMMY LOAD resistor , no n- ind uct ive, 50 ohm 5 watts $1.00
AA NICAD CE LLS brand new , f ine biz for handy tal kies $1.25 ea 9/$9.00
SUB-C SIZE, slightly smaller than C bu t substitutes in most

usage by use of spacer New Gould. $1.35 ea. 10 5 12.00

ASCII KEYBOARD brand new w/ ROM chi p, data package S45.oo

UNIVERSAL POWER SUPPLY
A umque plug-in supply by Panasonic. Useful for
calculators, small rad ios, charging ma ny & various
sma ll NiCad batter ies. Adjustment screw plug o n the
side changes output voltage to 4Y~ , 6, 7%, or 9 volts
dc at 100 rnA. Output cord with pl ug, 6 ft . long.
#SP·143C $4.50 3/S12.

t hai stack of cartoes. One of
Godbout's most popular items is I 4K
memory board. and we got <I promiw
from Reo Prall for an art icle on il tor
Kiloby re.

Bill and Reo d rove us over to see
George Morrow ... an incred ible
genius. He was hard at work on a
whole bu nch o f projec ts ... the
Godbout PACE computer system
(working just line and ready for pro
duction) .. . a Iront panel lor the

PHONE PAD $6.50

'"



PARITY DETECTOR
New packaged, made fo r RCA, detects
even or odd parity, baud rate 110,
150 o r 134.46. Built-i n logic supp ly
for the ICs, operat es from standard
11 5 Vac. Control panel allows manual
or auto matic reset mode of operat io n.
Aluminum enclosure (not show n)
covers the elect ron ics. TTY com
patible. Ship wt . 10 Ibs. $16.50

will print out your po rtrait on a
Teletype machine ! Atlanta has a lot to
offer.

In addi tion to about 80 exhibits by
ham dea lers and manufacturers, there
are expected to be about 50 Of so by
computer f irms . .. and perhaps the
biggest flea market yet for both ham
gear and computer equipment. You'd
better make your reservations early so
you 'll be right in the midd le of the
action.

ZENER 15V 63 Watt $1.00
2.5 Amp 1,000 piv
diode 4 /$1.00, 25/$5
Motorola 1N4001 diode l A,
50 piv 20/$1.00

GENERAL PURPOSE PDWER SUPPLY
A well designed transistorized regulated power
supply with many uses. Each voltage adjustable
by a pot . Each voltage fused , 115 volts AC 60
cycle input. Output (minus) 12 volts at 1/3 Amp,
12 volts (plus) at 3 Amps, 6 volts at 1 Amp . ..
three output voltages. Many uses . . . as battery
charger, op amp, 5 volt logic supply, operate
your car radio o r tape player, CB set, in the
house, etc. A commercia lly bui lt regulated
supply for far less the price of a kit ,
Shipping wgt . 10 lb. #SP·152· L $17.50

FAX MACHINE BY DATAFAX
We have transmitters and receivers. Used for weather
charts, hi speed t eletype recording, No rmally used over
the phone lines. Operationa l whe n removed due to
upgrading of equipment . Only a few on hand and so ld
" AS IS." When used over the phone lines from weat her
data system, will draw fu ll map of th e US with cloud
cover and also pressure grad ients. Due to the weight of
the se mach ines they must be shipped via t ruck as they
are aro und 60 lbs. Made for desk to p use. Made by
Steward Warner Elect. Picture is ty pica l unit . When
o rdering state receiver o r t ransmitter. # FAX $125.00
FOB Lynn Mass.

accord ingly.
Atlanta is a great city for something

like this since there is so much enter
tainment fo r t he family. , , they don't
have to stand around whining while
you take a close look at the latest
equipment. Stone Mountain will keep
them occupied for at least a day .. .
they'll enjoy the excitement of a ride
on the railroad around the mountain.
Then there is Underground Atlanta
. . , complete with a computer which

Please add shipp ing cost on above.

FREE CA TA L OG SP-B NOW READ Y
P.O. Box 62 E. Lynn, Massachusetts 01904

SOLAR CELLS
Designed for t he space progre m,
t hese are t he highl y efficient
silicon high output ce lls. Used
for powering equi pment, cha rg
ing batter ies . Made by Io n
Phy sics Corp. Each with spec
sheet .
Size .394 x .78 8" 65 rnA, .43 V
$1.25 12/512.00
Size .788 x .788" 1 25 rnA, .43
V $1.60 12/ $1 5.00

= = = = SILICON
SOLAR
csu

shown a ctual size

computers should run. not walk, to
t he ir t ypewriters.

ATL ANTA 1917
The Atlanta Hamfest is being

expanded this coming year to include
a Computerfest. The Hamfest wiJl be
centered on Saturday, June 18th and
t he Eomputerfest on Sunday, June
19th. This will be the big hamfest and
cornpurartesr for the southeast for
1977, so plan your vacations

WIL. L KIL.OB YTE ROB IIO?

It appears as if Kilobyte is going to
be a lot more software · and systems
oriented t han the I/O section of 13, so
I expect that I/ O wi ll be carrying on.
We've covered a lot of the computer
fundamentals in 13 already, but we
st ill have more to go. And we surely
are going to have a lot 01 ham
applications of computers in 13.
Hopefully, once t he basics of the field
are published in 13, we won't have to
go back over them.

Authors with ham applications fe r

is not yet a BASIC compiler available
lor it t hat is full sized. There are a
co uple fo r T iny BASI C or
Micro-BASIC . .. and others are to be
ready soon. There is less than that fo r
the other systems which have come
later.

So here we 9"0 bac k again ! And
when the Z-BO comes along next
January, will we do ano t her memory
dump and start st ill again? Or will it
be the Intel 88B8 that gets everyone
all excited next year . . . o r t he year
after? T here is much to be said for
stic king with the good old 8080 and
working out programs so that we can
use it.

Space is available for conflicting
viewpo ints, as they say on TV.

NO WAY TO TURN
The old "tube" hams are getting

very nervous. The rash 01 articles in
13 br inging us all up to speed on
modern technology , , , the large scale
integrated circuit and its main result,
the microprocessor, has sent some
into shock . , , others to the midnight
oil to try and catch up, The "I just
don't want to know about it" crowd
(3999 kHz, e.g.) thought they had an
out . . . unti l t heir last inner sanctum
of protect ion ag.ainst t he onrush of
progress dumped on them with a
series of a rticles on .. . micro
processors!

Ot her than canceling subscriptions
to everything but CO, there is no way
out. The ini t ial reactio n was 01 utter
panic . , , computers are not an y part
of amateur radio and they will have to
go away . .. right ?

Speaking of CO ., . has anyone
seen it on t he newsstands anywhere?
It used to be sold by newsstands, but I
haven't seen it in a couple of years
anywhere. I t hink 13 is the only ham
magazine being sold on newsstands
t hese days.

If yo u happen to run into old
timers suffering from future shock
and who want to get into at least a
speaking acquaintance wit h micro
computers, the new 13 book " Hobby
Computers Are Here!" is the only
book out which will help make the
transition re lat ive ly painless. $4.95
from the 13 Radio Bookshop.
Engineers may get some value out of
the HR series of reprints from a
scientific journal on microprocessors.
So lar , about 90%+ of t he original
material on the subject has been
published in 73 , .. shades of the old
FM days seven years ago.
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IT MAY BE A FIGHT

Since 8aldwin (he's runn ing things
now) permitted the board of d ire<:tors
of the ARR L Poundatton to resign in
protest rather t han permit that organi ·
zanon to t ry and help with the WARe
effort. it seems more than likely that
he will do everything he can to
prevent the directors from pur su ing
the same goals. I' ll bet you haven 't
heard about rhar l iasco f rom your
director ei ther •. , most of them are

which should be out there working for
the hobby. Perhaps it is time for the
members to insist that the Miser of
Newingtoo stop hoard ing money for
some rainy day and check the storm
clouds which are brewing.

Several years ago the board of
d irectors set aside a $100.000 slush
fund for " p ro tecting our frequencies."
Money gets spent OUt o f this fu nd
every year, but so far no accounting
o f these eltpenditures has ever been
made to the members. The hundred
thou would probably do lhe job we
need done - if it ~re used honestly.

So what can lIou. the ARRL
member, do? You can p in down any
AR RL director who shows his face at
your club or at a ham fest and insist on
getting an accounting of vou- money.
Insist that he tell you eltactly how
that hundred t hou has been used in
the past. or vote him out of office.
Don't blame the officials too much
.. . the money was there and they
thought t here wou ld be no account ing
to the members lor it , SO they d id just
what you might expect.

If your d irector levels with you
about the corruption, and promises
not only to end it bu t 10 see that
soml'trnng is done immediatel y in the
way of serious WARe (I TUt p repara
tion, then perhaps you can forgive
him for being part o f l he ooverup lind
elect him iIQ<l in.

lloyd and Iris Colvin would be
ideal ham ambassadors , .. they know
the values of amateur radio to small
countries ... they 've been just about
everywhere in t he wor ld. and they are
about as nice people as you will eYer
meet. lloyd was being coosidered
seriously for president of the League a
few years back , and I think that one
of t he most serious mistakes the
d irectors have made in recent t imes
was in giving in to Huntoon and
electing his crony Daniels,

We have but two years left to beat
the bushes for votes among the small
countries ... are you going to let this
conference go the way ARA L did the
last one, when we 1051 64,492 MHz
out of our UHF allocated 64,495
MHz? That's r ight ... we went into
the last conference at l he ITU and lost
99_995% of our UHF sa tell it e frequen
cies. I f you don't pu t the pressure on
your director and do it right now, you
could be doing grllllt harm to one of
the most valuable human resources
our count ry - or any other country
has ... rad io amateurs. Elect d irectors
who wi ll break the cobwebs on the
Newington purse and get us all ou1 of
this f ix. Let's put some nt that million
bucks to work whi le there is still t ime.

Price
S .30

.30

.3 0

.25

.25

.25

.2S

.2 S

.2 0

.2 0

.15

.15

3016 $2 .10
3021 2 .20
3025 4 .4 5

3029/3905- 1 5.05

UHF bands} is to get one or more
teams of roo.notch ham ambassadors
OUt there to sell amateur rad io to the
smaller cccntnes,

The obvious way to do this is t o get
the ARAL directors off their duf fs,
and have them reach into l he League
pocket and get peop le like Bill Eitel or
Lloyd and Iris Cotvin out there
visil ing rtese important countries_ The
Le~e has over SI ,OOOJXXl just
sitting around in cash and secur ities,

IAON POWDE R
TOROIDA L CORES

Price Size
$ 1.60 T 50 ·6

1.15 T50- 10
.1 5 T50 ·12
.1 5 T44-2
.50 T31-2
. 50 T31·6
.4 0 T31-10
.4 0 T31- 12
.35 T25·2
.3 5 T25·12
. 35 T12-2
.3 0 T12·2
. 30

F ar r it . Shialding 8e. <II
Sir. P,ice
F 8 -7 3-t Ol $ 1 ,00 D oz .
FB-43-tOl 1 ,0 0 0 0 r .
F8·73,BOt t .50 Oor.
FB- 43-BOl 1 .5000r.

F."it. Toroid a l Co ,a.
S;.. Price
FT-5O-61 . 35
FT-5O-7 2 .35
FT-82-6t ,40

Size
T200-2
T13o.2
T10&2
T1 06·3
T94-2
T94 ·6
T80·2
T80-3
T 68 ·2
T68·3
T68-6
T 50·2
T50-3

17 Newbury Drive, Amherst, N.H. 03031
HITEHOUSE & CO.

EDI TORIAL BY WA YNE GREEN

for protecting our low bands (we've
already lost almost all o f our VH F and

$3.10
3.30
3.50
4.50

TRANSMITTING VARIABLES
Millen 1 62 50 d ual 255pF 3kV .•. ,. $43,25
M illen 16520 A single 200pF 3t.V . .. 24.75
Johnson 15 4·10 5ing le 347pF 3 kV ., 34,60

Johnson 154·507 Dual 200 pF k V ..46.20

,CES

NOW IN ST OCK

Send first class stamp
for parts flyer.

G.R.

COUNTER DIAL
Millen 10031,0-99 turns readout with
0 ·1 0 0 ve r n ie r dial , ideal for
transmatch, fits "''' shah $25,50

We offer the identical product as the other house at about ONE HALF THE COST
AOTAAVINDUCTORS
Johnson Style 229-203, 28 mH ••••••••••••••••• $32.00
2KW ANTENNA TUNE RS
Millen 92200 ...... .....•.••••••••••••• , •• •• 199.00
DUMMV LOAD WATTMETER
8&W Model 374 t ,5 kW 0·300 MHz ••• , •••••••••• 2 15.00
MINIDUCTORS
3003 $1.85
3011 1.90
30 1 2 2.05
30 14 1.8 5
3 015 1 .9 5
GROU ND ED-GRI D FI LAM ENT CHO KES
8 &W FC15A d ual winding 15 A., • •• , •• , .•.• , •• • $24.50
8&W FC30A twin d ua l w ind ing 30 A • • • , , • • •• , • , , , 29. 00
R-F PL ATE CHOK ES
8 &W 80090 m H 2.5 kV 500 mA ... .. .... .....• •• $8,75
National R115A 145 m H 3 kV 80 0 mA . • • ••• , • .••• 10.60

Transm it ting Varia bles - Rolle r Inducto rs - Counter Dia l. - Air Wound Coils - Couplings _
Knobs - Rece iving Variables - To roids - R. F. Chokes - Co il Forms and morc fro m Millen
L F. Johnson - Barker & Williamson · JW Miller - Hamrnarlund. Send Firs t Class Stamp for
H ycr . Add $2.00 to each order for shipping and handling. Prices subject to change.

JOHNSON SING LE SECTI ON 800 V
160·102 1.5 -5 pF $3.00
160-1041 ,8 -8 p F 3. 05
160-10 1 2.3 -14 p F 3. 15
16o.1 10 2.1 -19 pF 3.20
160 ·13 0 3.0 ·32 p F 3 .45
BUTTERFLV
160-20 3 1, 5-3 pF
1 60 -205 1.8 -5 p F
160-208 2.2-8 p F
160-2112.7-10pF
DI FFERENTI AL
160.303 1.5·5 pF $3.20
160·30 5 1.8-8 pF 3 .60
16Q.308 2 ,3-14 p F 4 .00
160·3 11 2 ,1·19 pF 4 .50
HAMMAR LUND SINGLE SECTION
1200V
MC 205 3 .5 -20 pF $8.40
MC 355 6 .0 -35 pF 8 .50
MC 50S 6 .5 -50 pF 8 .60
MC 15S 8 .0-80 pF 8 .80
MC100. 8 .3-100 pF 9 .30
MC1 40S 10 ·140 pF 9 .40
M I LL EN SING L E SECT ION 800 V
191 OO 8 ·1 OO p F $ 11.40
19140 9 .7 -148 pF 12 ,00
19 3351 5 · 339 p F 11 .1 5
J , W. MillER
1460.1 311"'ng6-2 1 p F $6.48
2 101 1gang l 1 -105pF 18.00
Many Other va lues f rom these de,igns
in stock .

from~ 4
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for DELIVERY BEFORE CHRISTMAS.

Super Duty

Philadelphia .. . right in the middle of
the American Legionnaires who IIIoOO!re
dropping like flies. Our 73 booth was
constant ly surrounded by them all
weekend. Few hams had to worry
about gett ing sick, since they stayed
away from the convention by the tens
of thousands.

The Boston convention pulled
about what I expected for a
downtown Boston affair ... not very
much. I was on the speaking program

•

Millen

Write for information on other
quality Millen products

• Transmatch Jr
• Grid Dip Meter
• Solid State Dipper
• Impedance Bridge

17 Newbury Dr ive, Amherst, N.H. 03031
HITEHOUSE & CO.

Let's see . . . somehow we managed
to survive an AR RL convention in

is a good deal .,. not a few 73
subscribers bought in years ago and
have been sailing free for a long time.
You know that inflation is not going
to stop .. . that paper and postage are
going to keep going up .. . so grab this
bargain while you can. Just send $30
and a note that you want to be a lifer.

RECENT HAMFESTS

Call or write

$199.00

•With built-in reflectometer.

Millen Model 92200

RUCCED 2 kW

G.R.

JAMES MILLEN
MANUFACTURI NG COMPAN Y, INC.

subscription rate will go up to S12.50,
with $25 the price for three years.
You say you forgot to send in the
$17 ,76? That's the way it goes.

Ser ious abo ut antennas? Then you will want to know about the new Mil len
impedance bridge. Write for details.

Give your transmitter its best Christmas yet.

Give it the besttransmatch yet!

LIFE ON
TI ME PAYMENTS

A life subscription costs $150 these
days. That's a little heavy for most
people, so we'll go along with a five
payment system . . . $30 per payment
for five months. The life subscription

sitting on top of that bomb and don't
know what to do about it.

Bei ng an ARRL director may have
prestige. but it offers little fun. Most
of them are afraid to ta lk with other
directors, for they never know which
one will report it to Baldwin and
make them suddenly "the enemy,"
Directors are supposed to show up at
one or two meetings a year, vote
unanimously yes or no, and not ask
too many questions. Other than that,
they have to go to club meetings and
temtests in their area and pass along
t he "word" from HQ. Members keep
this system going by re·electing
directors for years.

Perhaps it is unreasonable of me to
measure the interest of a director by
whether he gets 73 or not ... but how
can anyone really be in touch with
things if he doesn't read 737 I just
checked, and seven of the 15 directors
are not subscribing. If you run across
Haller, Egbert, Zak, Sullivan,
Thurston, Gmelin or Price, you might
mention the terrible things you saw in
73 about them . . . drive them crazy.

Half of the directors are up for
grabs every year, so you can change
things if you'll take an interest. Get
someone you can trust to run for the
job and get him elected. There were a
lot of posters at the Chicago hamfest
for Don Miller W9NTP to replace
Haller . . . that woul d be a great
change. Don is the SSTV pioneer, not
the DXpeditioner who almost ruined
DXing. In most cases you can't go too
far wrong by gening someone new.

INFLATION AND SUCH

Those few really brainwashed
ARRLers who feU for the "more is
less" baloney last year and believed
that a bigger OST would cost less are
having to face up to the facts of life
· .. which are just as I predicted in 73.
aSTs costs have gone up substantially
· .. and so have the costs of all the
other ham magazines ... the result of
the new size. Well, the new size is here
and it isn't going back again . Most of .
the magazines have had to change
printers in order to match the new
size to bigoger presses.

OST has announced their new
advertising rates . .. up to $912 for a
page flOW. 73's rates are $1095 for
one page. The latest rate W1l have for
HR is $695, and CO is $575. Since
advertis ing rates a re based largely on
circu lation. this may tell you
something.

Apparently the recent rise in 73
readership has some people worried.
ARRL is running a poll of their
members to find out what it is about
OST that they don't like. If you get
one, please don't forget to tell 'em
how much you really enjoy and look
forward to the SCM reports and
contest resulU . . . okay?

The 1976 cover price for the ham .
magazines bas been $1 for all bu t 73
· . . which at $1.50 has been the best
selling by far on newsstands and over
radio store counters. We understand
aST is increasing to $1.50 in January
· .. no word on HR or ca. 73 will go
up to $2 in January and the yearly
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... 5:00 am o n Sunday morning. I
t hin k it was. Well, shucks, that 's
better than not being able to speak
.. . right? I wasn't all that interest ing.
but il you wou ld like to hear me you
can get a tape of the debacle from 13
for $4 . An hour , about .

One e ll'hibitor made the mista ke of
parking hisllan on a Boston st ree t and
had the roof almost pulled out, along
with the CB~ ham rigs. attllChed to
it.

The most popular exhibits, again,
were the computer-oelented ones by
The Computer Store, Computer Mart,
and American Used Computers. I'd
sure like to see more combination
ha mfestsicomputerfl!'Sts . .. perhaps
with the bamtest pan centered on
Saturday and the computerfest on
Sunday . .. I think it would be good
for both groups ... as we ll as lhe
about 33'lli over- lap between them.

One week after t he New England

ARRl convention came Expo 76 at
Chicago. This affa ir is improlling every
year . There is ta lk o f mOIling it to a
hotel near O'Hare next year . Ell'po
had me on the program ... in prime
t ime, by go lly. I d idn 't have that
much d ifferent to say from Boston, so
tbere's no good reason to make tapes
allai lable of thi s.. I ta lked a lot about
Kilobvte, as a matter of fact ... and
we took a lot of Kilobv te subscrip
l ions at our OOolh. I guess just about

everyone is gen ing 13 by now.
While I enjoy gett ing out and saying

hello to a t housand or so readers, 1
wonder whe ther I' m doi ng better that
way than sta ying at home and
answering the mail ... and t here ;s an
awful lot piling up as a result o f my
traveling around. t d unno

SUPPORTING CAST: 11

As promised. here is the second
installment of port raits from the 13
galler y.

O>ris Di llon is Sit!'ffl he~ WOt'king On
f ile records o f orders for books. tapes,
and back issues sent our. Every now
and then something gets screwed up in
shipment and she has to be able to go
back and find what was shipped whertl
and when.

Noel Ray Self is working 0tI neptives
for 73 Magazine and for the' I.tesr 73
books. Photographs ha.e to be mtdr
separately and glued OIIto rhe negatillff
o f t he type and drawings ... • j ob
requiring great precision. Negatives are
nevr!r per/ect, so Ray has to find all
pin holes and go o.er rhe'm wirh paim
to opaque rhem. Where ads are pI«fId
on pages. negati"",~ to be spliced
together. Duplicares are then made on
lingle sheets of film. Ray does t /'l#
splicing ••. also adding the page
numbers at the bottom . • . etc.
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146 . 01 T
6 .61 R
6 .04T
6 .64 R
6 .07T
6 .67R
6 .10T
6 .70R
6 .1 15T
6 .7 15R
6 . 13T
6 .73 R
6 . 1 45T
6 .7 45R
6 .6 16T
6 .76 R
6.175T
6.775R
6 . 19 T
6 .79 R
6.22 T
6 .82 R
6.25 T
6.85 R
6.28T
6.88 R
6.3 1 T
6 .9 1 R
6.3 4 T
6.9 4 R
6.37 T
6.97 R
6.4 0 T
6. 46T
6.46 R
6.52 T
6.5 2 R
6. 55 T
6.55 R
6.58 T
6.58 R
6.9 4 T
7 .60T
7 .00 R
7 .63T
7 .03 R
7 .66T
7 .06 R
7 .69T
7.09 R
7 .72T
7 . 12 R
7 .7S T
7 . 1GR
7 .78T
7 . 18 R
7 .81 T
7 .21 R
7 .84 T
7 .24 R
7 .87T
7 .27R
7 .90T
7 .30R
7 .93T
7 .33R
7 .96T
7 .36R
7 .99T
7 .39 R

FREOUENCIES
IN STOCK

2 METER
CY TALS

Continued on page 208
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We a , e "",ho ,iled
diO!,ibu,ors fo, '
leO"'.'ld S'and.,d
Commun",,,,iono
EQuipmen,. 12 m e ' ed

= ..

and antenna fast

$

Box 469
Dept, 916
QUincy, MA 02169
(611)471-&127

510'" Hom,'
oenv 9-9
&It. 9-6

TAK EN: Wilson T1402 S/M 2 meter
handie-talkie, sin OR6427 . Crysta ls
lor 52/52, 22/82, 25/85, 16176,
34/94, 69/09. Stolen from James
Henle. PSC -"'1, PO Box 2493.
Peterson AFB CO 80914.

RIFLED: Heathki t HW·202 with
insta lled Tone BUr5t Encoder,
TTPAO, six (61 sets xtals 34/94,
94/ , 2S/8S, l1Sn1S, 28/88, 16/76
(switch indicates 04/64 but xta ls are

ICOM

KENSCO COMMUNICATIONS OFFERS

ICOM's FIRS T FAt POR TA BLE!

37/97, 87/27, 63/03. 34/94. Stolen
from Rick Simpson K0UZP, 2723
Rigel Drive. Colorado Spr ings CO
80906,303·471 -2059.

flEIIS""
I:DItfItfUNII:IIJ'IDNS

+ Fully collapsible ante nna

+ 15 Channels (12 on d ial
3 priority)

Multiple accessory featu res make conversion to external power
and easy.

+ Front mounted controls
and top mounted antenna

+ Narrow filter (15KI-lz
compatible spacing)

+ Compatible mount featu re for
flexible antenna

+ Dual power (3 watts high
400 mw low, nominal)

GRAB TH E NEWIC-21 5FM PORTABLE

Kensco Communications includes : 5 popular channels,
Also handheld mike with protective case, shoulder
strap, connectors for external power and speaker, 9
long-life C batteries.

+ External power and
antenna easily accessible

+ Lighted dial and meter

It pu ts good ti mes on the go. Change vehicles...wa lk through the park..,
climb a hill...and ICOM quali ty FM communicati ons go right along with
you.Long lasting interna l batter ies make portable FM really po rtable.

We ship COD first
c lass mail . Prepaid
orders are postp'aid
bv us . Use chec's"
montfi' order B....C
o r Me; in U.S'. funds.

Tracking
the Hamburg/or

STOLEN: Drake TR-22 2 meter trans
ceiver, sin 640139. beige TrimlineTT
Handset, magnet mount Quarte r wave
antennae. Crys ta ls lor 52 /52. 16176,

STATEMENT OF OWNERSHIP.
MANAGeMENT AND CIRCULATION
IR""u"ooj I>v 39 U,S,C. 36S51. 1. Ti" . of
publ icot ion, 73 "'ogo....... 1. 0 , .. of fih"",
IS 5<:<>, 1976. 3. F, ,,,,, uonc V 01 i.."".
Mont ~lv, A. No. of i,,,,., ""b",hed
,,,,,,,,,If•. 11. B. An"""',ub$<;,iption ",ico,
SI0,00, 4. locatio n o f known ofti"" 0'
publico, i"" 15"..,. Cit. , Countv, 5"'.,,,,,
ZIP Codo) l No, p"m..ol, Pi.... S"oo'.
P"o<l>o,oU!Jl', HoI hbo' O Coun,v , N,H,
03458. 5. I.o<;.,io.-. 01 '"" "",dq"",,,.,, '"
9."""" bu,;""" o"ioo, of th. p ub",~e"

INo' p,in'",,1. P,.... S"..t . P."" b<",'uQh,
HIII...,..o CountV , N.H. 03458, 6, N.m.,
ond ",mplo,. add,..... of pubh"'.,. o<Ii,o,.
, nd m..". ,,,,, "''''0', Pub' I,.., IN....... ,nd
Add,o.. ' W.-.no G..on. Pol"'boto"llh. N ,H.
03458, Ed"o, IN..... ,nd Add,...1 W......
G,.on. Pe'",boroug:,. N.H. 03458. ""'_I""
"'"'''' INa"", a"" Add,..,1 Jot' 9u' ....".
Po,.,b("".",~, N.H. 03458. 1. 0"",,,, II!
o .....d b• • co '''',,,,'''', ,,, nom• • nd
""",." ""''' be ".,ed.nd .1.., ""...-..dia'.ly
,n..-Oundef lho n.me, '00 add'...... of

"oc''''''d«, O"",i"ll '" "o'd;"" 1I*<e'" '"
"" ". 01 '0..1 , mo un' 0' "0<'. II not
0 .....0<1 1:"1 a CQ<l'O'alion, 'ho n. me, , nd
.dd' ..... 01 t"O ioo ividu.1 OW""" mu.. be
gi..n. It 0",,,.<;1 bv ....n".,," 'p '" 0' .....

un,,,,,,,,,,,,,.'ed l i,m, ," ",me.nd .dd' .
" _n ., " ,,' 01 each ,n<I'v;<;juo1 m u" be
g,von.1 Nome. 73 Inc .• P.,.,bo,ougl>. N.H
0 3458, W••". O'een, P.l«t>o,oU!Jl', N,H.
OJ458, 8, Kno.... bondhold , ""',,_os.
,"" 0'''' """urit, I>o' d , o""' i.... O'

hold ing' "",,,,n' 0' 000'. of '0,.1 ,,,,,, un,
of boo'"'. "",n_, '" ot """u,it ... 01
...., ,, .... nooo, ' o "".) N" """". 9. F",
"",""pl.lOon I>v """",ofit ",gan;,","'",
, u,l>",i_ '0 ma,1 ., " .""., ' .... ISac,i""
' 3V n, PSMI Tho PU''''''o. lu nchon,'''''
no npo-oii, ''''u' 0' ,I>i, o,gani••tio n .n<J ' ""
OX""",, ".'u, I", F.<to.., ''''om. ".
....',.,... ICho<k onol No, """,lie.blo , 10
~ ..o,,, .nd NI, uro 01 ci'Cu,.t"",. IXI
A,.,_ No, co";., eacl> i,..,. dmiog
"'",od'"" 11 mOnt l>,. 1VI Ae,,", 1No, """..,
01 ,i"",••"U. Pub li""'d ....,.., '0 10",,"
do'", A , Total No. copi•• p,in'od INo, P,...
Runl IXI 96 .584 lVI 98.492, B. Paid
c l'cu l,fio n 1, Sal.. ,~,ough do.I"" .""
CO" ....., ",..t va"""" .nd eaun ,., .. ,.~

""no. 1. M.iI , ub-o<i',ption, IXI 90,721 IV)
91,5'4. C, To..1 ".id <'<Cul.,ion lSum of
109' .nd 10B11 IX) 90.nlIVI91,5' 4. o.
F,.. d"",I>u'"''' bv mail, ca,,'" 0' oth...
mea", ..mplo,. como ',,,,,, n,,.,v. and 0,1>",
"eo oop,., IX) ',680 (YI 1.713. E. To,.1
<;Ii",ibulOon ISum 01 C and 01 IX) 92.40'
IVI 94,217 . F. Cop"" no , di", 'buled 1.
Off'"" U"", '.t< 0"', u""ocou n,od. _ Hod
.It", pm",,,,, (XI 3.a06 IVI 3.881, 1,
R..",n, 'rom no... "",n" IXI 377 IVl 384
G. Tota ' ISum 01 ~, Fl."" 1 - .""uld
_., ...., "'..., ,u n .ho""" on Al lX ) 96.5114
(V) 98,4n. 11, I '* , ily ,hal tho "".mont>
modo 1:"1 mo """.. .... 00".':< ,nd
eompl.,o. SO.,,,,,,,,. ,M , ,,I. 01 .d'"...
puhh , "'.;no" """'Il'I', O( OW"", Bi1f
M.l>o V, 9u'i.....' M....\IO',
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16176). My ssn 125-32·5960 on
various pa rts internally including
underside of t rans and tee boards.
Also stolen: Courier Comet 23 CB, sIn
12300643 . Stolen from my pa rked
auto in Garden City NY on August
30. 1976. If found, please contact
heart-broken owner. David K. Gordon
WB2YUJ. 155 Nimbus Road , Hoi·
brook, NY 11741 .

ROBBED: vaesu FR·l01SD1G HF

digital receiver, sin 6C3 1339. Yaesu
F L101 HF digital transmitter. sIn
GE306276. Stolen from Assoc iated
Electronic Service, 404 Arrawana,
COlorado Springs CO 80909.

RlPPED OFF: Kyokuto FM-144 2m
transceiver. sin 6215. Sto len fro m
vehicle at Los Ange les Coliseum on
J uly 24, 1976. Conta<:t Abe l J . Tap ia
WA6FSZ, PO Box 414, Mo ntclai r CA
91763.

RUSTLED: Dra ke MN·2000 matchinq
network, sin 64 85. Heath 5 8-6 50
freque ncy counter. Stolen on August
29, 1976 from auto in Rock land
County. Plea se contact Cliff Cooley.
Jr . WN2GHL, 4 Camp Hill Road,
Pomona NY 10970.

FCC

HIJACK ED: Icom 230 2 meter rad io,
sin 240-2915, forcib ly removed from
vehicle in Fort Wayne, Ind iana on
September 4. 1976. Report filed with
Fort Wayne pol ice. Kenneth C.
DeGroff WB90CW, 62322 Oak ROad,
South Bend, Indiana 46614

ANNUAL CHRISTMAS
'PARTS SALE!

New Prefix
WB0'
WBl
W02
WB3
W04
WB 5'
W0 6
WB7
W0 8
WB9"
KH6
KL7
KP4
KP6
KG6
K54
KS6
KV 4
KW6
KJ6

Present Prefix
WN,

WN'
WN2
WN3
WN4
WN5
WN6
WN7
WN8
WN'
WH6
WL7
WP4
WP6
WG6
WS4
WS6
WV4
WW6
WJ6

FCC ANNOUNCES CHANGE IN
ISSUANCE O F NOV iCE CLASS

AMATEUR RADIOCALLSIGNS

As pa rt of its cont inuing effort to
provide the pu bl ic with rap id and
effect ive service, t he Commission will
shortly cease issuing distinctive can
signs to Novi ce class amateu r rad io
stat ions,

Presently. Novice class stat ions in
the cont inental United States are
issued ca llsigns prefixed by the letters
" WN" to facili tate thei r identification
as Nov ice stations. Novice sta tio ns
outside the continental United States
are also assigned dis tinctive callsigrts.
This practice has proved to be unsatis
tector v, however. It has caused several
d iffi cu lt ies in the processing 01 ama
teu r applicat ions. not the least 01
which a re the issuance of the same
callsign to two d ifferent stations and
the issuance of callsigns in callsign
blocks, suc h as " WC," which are not
available for general amateu r use.

Accordingly, beginning October 1,
1976 . each Novice calls ign was
assigned in aC(:o rdance with the fo l
low ing:

*IC SOCKETS
(SOLDER PIN)
Bpin S 20
14 pin 25
16 pin ,29
24 pin .49
40 pin .99

But the one> we 've

*VIATRON SYSTEM 21
(BRAND NEW UNITS)
Checked out and operable. but ",ld
a,·i., Only B left so act fast, Shippod
freight collect for ONLY $295,00
(Check previous ad. of our competitors
~nd be AMAZED)

•UART
COM2502I2017 40 pin DIP UNTESTED. S395.
check.d work fine at 4.5 voln in.tead of 5,0.

•TRANSISTORS
2N3859 Equi•. NPN $ .20
TlS93 PNP .49
TlS98 NPN .59
MPS2222A NPN .20
MPS2907A PNP .20

$ .20
.49

9,95
1.49

;0

4.95

•LINEAR
709 Op Amp TO·5
301AN DIP
DATEL ICBB DAC
LM309K TO·3
NE555 DIP
LM5000 5A Reg

*PC BOARD PRQJEC'l' KIT
Thi. kit include, an assortment of >ingle
~nd double ";decl PC ,tock in useable
'i•••• plus one pint of immersion tin
pl.lte solution and five pound. of etch
In.tr. included. S14.95 ea,

*IMMERSION TIN PLATE SOLUTION
For profe..ional PC boord. you must tin
plate them. Enhance, solderability and
appearance, 1 qt. will pl.lte dozen, of
~Ye,age .ize PC oo..rd•. No fu.s. no mu..

All parts are BRAND NEW PRIME UNITS unless otherwise specified . Some are
limited in quant ity and these prices are effective only until December 24, 1976.

* •PC BOARD STOCK - dunk 'em and out come bri'lht ,hiny MULTI VOLTAGE REGULATOR CARD
Firs! grade epoxy glass 1/16" cut to ea,y to solder PC board>:. [n'lr. indo Removed from functioning power
yOUl ,ize fo, only $0.02 persquare inch, $8.95/qt, ,upplie, and quaranleed, Complete requ '
,ingle >ided. Double >ided $0.035 per lator fOl +15, · 15 and +5 volt •. Current<
oqUale inch, * in e~.. of 3.0 Amp•. You supply the

COPPER ETCH CRYSTALS ,aw dc vohage, and a ca..; we liUpply
Dry powder mixed with water forms a the re>:t , including Ihe pa.. tran>istors
very fa>:t and me copper etch solution.
Ea.y to di,pose of when exhausted. good for 10,0 Amp., Schematic in·

duded. S14 95
Enough to make three gallon, of etch, 5 *
lbs $4.95 lOa. VlDEO MONITOR

(BRAND NEW & GUARANTEED)
9'" diag. CRT. In cabinet with aC power
.upply. Accept' compo,ite video ,ignal
and feature, adju.table .can rate., 117 V
ac All solid .tale, $99,95

*ROMS
KR2376-30 Keyboard .ncoder - $&.95
(O~ta and code ,heet, incl.)

o

We also stock a n in ·depth line of 7 400 series TTL, inc luding CMOS. Please in q u ire a. t o ava ilabilitv
a nd price. Video Display Term inal subassemblies a nd KeyboardS are s t ill avai lable, b u t t he su pply is
dwin d l ing. Graphics Drivers are in fu l l p roduct ion a n d av a ila b le f rom st o c k . Plea.e see o ur ads in
August and Septemb e r 73 for d etails.

TERMS: FU ll cash p rice, plus shipping costs MUST be included wi th o rder. We acce pt
MasterCharge and BankAmericard. Please. NO CO Ds. Exce ss shippin g pay ments re f u nd ed
p romptly. Prices a nd availabi li ti es subject to cha nge without notice.

(617) 688·0751

*Callsigns in these areas are presently
nearing the end of the WB series.
After " WB" prefixes are depleted,
"WD" callsiqns will be issued.

All amateur NOVice. with license
expiration dates of October 1. 19 76
or later will be issued new Novice
licenses in the near future , Such ne w
licenses will be roeoncar to the
license. superseded, except that they
will have pr inted on the m the calls ign.
the Novice lice nsees would have been
assigned under the o ld call.ign assign,
ment system upon obtaining h igher
class operating privileges. The ne w
call. ign must be used by the Novice
licensee as his callsign.

''0



you can.
The ETK (Electronic Touch Keyed
proce sse s inputs and sends perfect
dots. dashes, and spaces at speeds of 7
to 55 wpm. The LED indicators dts.
playing dots. dashes, and spaces serve
as a visual tra ining aid for the less
protident ON operator. 17 lC's, relay
output, side tone speaker, 120 VAC.
Inquirie s invited.

10< """ 145.00

~
flndudes instruction book)

Order direct from:
. P.D. Box 1125

CD. Kent, Washinglon 98031

Instruction Book 1.00

LOGIC PROBE KIT

®

~
j i

-€A'\
the f ir st name in sohd state

HR·312

INTRODUCES THE
VERSATILE

L?NEW .

• More Channels...at the flip of a switch
Unlock the unique mode switch and 12 channels
become 144

8l More Sensitivity, Less Interference
.25 "v Sensitivi ty plus 75 db adjacent channel
selectivi ty and 70 db image rejecti on

• More Power Out
35 walls nominal with a minimum of 30 walls
across the band

. .. for a lot less

$14.95
(p l us s h ip p i ng)

Now! A Di.l itel logic Probe kit at a reeneue
price. Red. Green, and Yellow l illht emi tt ina
diodes sianal the presence o f Joai c le vel s
en countered in digita l c Ircu it ry , Ut iliut,on
of trans istor and integrated ci rcui t switchina
techniques permit the DIGAPEAKE·A t,o ,
Ind icate 10lllC 1. 1081C O. and pul"nll ct rcust
condit ions, Complete k it includinll eas~
in s t ruction s is available now f rom . ..

Chesapeake Dicital DeviCeS Inc .
P.O. BOX 34 1

Havre de Grace, Md. 21018

WYOM ING RA NCH LAND
Ante lope, deer, elk, wild
horses. Your "Antenna
Ranch," 20 miles North
west of Rawlins . 10 acres 
$30 down, $30 a month.
Will trade equity for ham
gear, test equ ipment, etc.

FREE info - maps - photos
FOR SA LE by owner -
Dr. Michael K. Gauthier K61CS
9550E Gallatin Road
Downey CA 90240

O -------------- ---- 0-----------

Amateur Net

7707 Records Street

Indianapolis . Indiana 46226

220 MHz til.:mi
440 MHz

THE FM LEADER

~~~ELECTRONICS .INC .

8 1--- - 
2METER~

6METER~ t ·'1

E

CI 1978
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CRYSTALS IN STOCK FOR ALL POPULAR CHANNELS

This Month's Specials

NEW
Fairchild VHF Prescaler Chips

T". Descr iption Pr lc.
n COI FC H jg~ Spetd D~l 5.4 Inpvl OFt/NOR

515.40
llC05DC 1 CHZ Countl'l' Dj';d~ 8y 4 $74.35
n COSOM 1 'HZ Co!lnttr D;"iclt 81 4 SI10.50
llCOf,OC U"' P~ltr "0 ",. 0 T".

Flip/Flop $t:l.)O
11C240C l>\Ii l TTl VCM ' 2.60
llC44 DC PIWt Frrq . DeUtior ' 2.60
l1C58DC Eel VCM " .53
H O DDe bOO MHz Flip/f lopWjt~ Rnt't $12.30
HC8lD<: 1 GHZ 24812S6 Pmull'l' $29 .90
llC90DC &50 MH. ECl !TTl Pmultl' $1&.00
llC90DM 650 MHI ECt /TTL Pmull'l' $24.bO
111:'IDC t.50 .. HI ECL/TTl I'Tf'SuI., U &.OO
11"10M 650 MHI ECl/TTL P.~I!'I' $24.b0,,""OC Z50 IIIIII PfI%lll'l' $9.50
95H90DM 250 MH l PtfSUJ!'I' SU. ,S5
951l91DC 2SO MH. Pmulff $9.50
95H'UDM :zs.o MHI Pmultt' $1&.50

RF TRANSISTORS
N• •

RCA 40290 12.5_, Fl. T,P . 500MHI 2 lOiI\t$
min. ilt p. in 0.5 N tu S2."

I N28S7 S185 2N6080 $5.45
2N3J7S $7 .00 2N&081 ' 060

""" $1.08 2N&082 nus
2N4072 $1.SO 2Nb083 $12.'J5
IN 4427 SUO '"'00' $13.75
2 N517'l U. 2N61bb $85 ,00
2N5SQq .... MRF511 so.eo
2NS590 se.sc M"CM'lIB SB O
2"15591 S10.35 MM12857 $BO
2NS!» 7 $20.70

TUBES
IP21 $19.95 bl41>B/8298A I' ·SO2E2. $4, 00 ".. 5.50
4XI 50C $18. 00 ••" roo4X150A $15.00 6680 1.00
4CX2508 U4.00 6681 1.00
4X250F 2.00 1>939 $5.50
DX415 $25.00 ,OS. $3.95
572B/Tl bOl $22 .00 8072 $32 .00
8UA $7.95 810b 11 .95
Bl3 $19 .00 8151> 3,95
931A $9.95 '''0 I'SO41>52 / 8042 $1>.95 I>lQI> 3,95
5894 $32.00 7289/2C39A $4.50 ea,
1>14bA $4 .25

JUST ARRIVEDI TIIMr radios have Just ~"

PUlird out of R ...I~, Sri up lor appro• . 150 MHI .
Cltan. Ali lubu Incilldrd. No a=ssorlrt. Prlu l
F08 Phorni• .

MllIoroll U43 GGT ...."GE r Pl ..."GE MY.)) "'."
NICAO Batlfr;tl, AA. 1.25 'fOlll 49t «.
GEL/CEll #GCl215. 12 'f0 11s-l .5Imp IIrs 519.95

Wt lliwt all tyPfl of Itst rq uTprMni . Ca ll or
""itt today!

~~
eleetrorvei

2543 N. 32ND STREET

PHOENIX, ARIZONA 85008

PH. 602-957-0786

15 Watts
for 146 MHz

NOW ONLY $165.00
including 223.50

crystals

••

NOW ONLY 5169.50
including 146.52 crystals

FM-76

• Both of these units provide 12 Channels with individual
trimmers for Receiver and Transmitter Channel Netting

• Both have a big clear S Meter/ RF Output Meter
• Superb Receiver Sensitivity and Selectivity
• Crisp. Clear Audio on Transmit and Receive

rt -ECONOMY L1NE

The Greatest Dollar
Value in FM Transceivers I

Sold only by e!et{1f
Order direct toll free today.

MAST ERCHARGE & BANKAMERICA CAROS WELCOME
(Pit... <ldd 2-. on c.ed,1 card pu.ch..es.

we pay lI'IO"ln9 on o'deu <l cc o m p<l n ,ed by Ch..ck 0' money o ' de'.1

__ tl!!.tl'l. C. lItIllU iUl i"1 C.r, .

208 Centerville Road, L ancaster. PA 1760 3
Toll free seres & services . Phone {BOOl 233·0 250

In Pe. call (717) 299-7221 (collec t)

10 Watts
for 220 MH z
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Division of Unarco Induslrles, IrK'
P,O. 80x 2000. Peoria, Ill ino is 61601

Unarco-Rohn

"

Rohn manufactures towers that
are designed and engineered
to do specific jobs and that is
why we have the FOLD-oVER
TOWER .. . designed for the
amateur. When you need to
"get at" your antenna just turn
the handle and there it is. Rohn
"fold-over" towers offer unbeat
able safety. These towers let
you work completely on the
ground for antenna and rotator
installation and servicing. This
eliminates the hazard of climb
ing the tower and trying to
work at heights that could
mean serious injury in a fall.
So use the tower that reduces
the risks of physical danger
to an absolute minimum . . . the
Rohn "fold-over"!

Like other Rohn big communi
cation towers, they're hot dip
galvanized after fabrication to
provide a maintenance free,
long lived and attractive instal
lation. Rohn towers are known
and used throughout the world
.. . for almost a Quarter cen
tury .. . in most every type of
operation . You 'll be in good
company. Why not check with
your distributor today?

NOW YOU CAN CHANGE,
ADJUST OR JUST PLAIN WORK
ON YOUR ANTENNA AND
NEVER LEAVE THE GROUND!

GET TO
THE TOP

FASTI

Dh.ol
lob wtl.. a Son £~tronlu.Inc .
2100 Cryfl. Dr.,
Fl. Mwa.., FIa, ut01
"'II~: (1131 ...2.7
Send 10' to, Mlf ~.t"OliI

•
lIIlTlIl

We're Fighting
Inflation
No Price Risf
for '76

you can.
The ETK (Electronic Touch Keyerl
processes inputs and sends perfect
dots, dashes, and spaces at speeds of 7
to 55 wpm, The LED indicators dis
playing dots, dashes, and spaces serve
as a visual training aid for the less
proficient CW operator. 17 Ie's, relay
output, side tone speaker, 120 VAC.
Inquiries invited.

for only 145.00
.~ (Includes instruction book}

Order direct from:
CD. r-o Box 1125""""= Kent, Washington 98031

Instruction Book 1.00

CRYSTAL SPECIALS
F,eQUlncy SU"",la,ClS

l00KHl CHC I)1U) U ec
1000 I(HzlHC &lUI 4 SO

. 'moS!.1I C8 HIS, TR Or Rec U .SO
tc e Sy,"l'lUlllt C'YSlal,on ' &Q"" 11

",,,,.,.,,,8."" ".I'T·2.3 II $1 .50
. 'S!l 00

8O-MI'e< S3.001160·mala. not ava,t .)

F.O' lSI c la n mail. .dd 20' pa. c ' ys ta l. Fo. ... ..ma ' i.
..:ld 25' Sand Cl'>ack o ' mO nay o.da' . No da.la•• .
pla.n

FOA FREQUENCY STABILITY
DePlnd o n JAN CryS1als Ou ' I.r~. Slock o r QUI'1:
c rys tal ",.t....11 11"0 compo..."" aSSur., Fu'
DeI,.I'1 I,om us'
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th.. f o llovl ... (11) 0"')
470 $ .2X I50X
51 0 9 .1X 160X
560 l OX 1$01:
62 0 I l l: 2001
680 12X 22 01
750 131 2401
82 0 15X 270X
910 16X l OOX
11: In H OI
1. I X 201 3601:
1.21 221 3901.
1. 31 241: 4301
1 .51 271 47 01
1. 61 301 5101
1. 81 HI: 5601
2 .OK 361: 62 01:
2.21: 19X 68 0X
2.4X loll 7501
2.11 471 8201
3 .01 511 9101
3. 31 561 LOll
3.61 6 2X 1. Ut
3 . 9K 6$1 1. 2M
4 .31 751 1 . 3~

4. 71 821: 1 .5M
5 .11 911 1 .6M
5.6K 1001 1.8M
6.21 1101 2 .OM
6.81 1201 2.2M
7.51 130l

sockets

,<~

""""""""""..
""",,,no
no

'"'"'"'"'"no
'50no
'"aao

'"'"'"

",.,<,..
LO
r.a

"...U
'-'
U,.,
3.3

",..
U
U.,
•••. ,
•••,..•.,...
io
U
U

"""""""

TEI)U , Add 50e to o r den undlr $10 f o ..
po....g.. otrtd handl1l\3 . Othe.. It.. In
thh .d po...paid . CeIHornhll••ddt... Pl....e gl".. us '011" ee....e .d
dre.... we .end out p.rc.h vl. UPS .

'"*QUAnER WAIT, 101. (• .- 51)
**AVAIL\llLE Oh"LY III QUAlITITIES ,

100 01' AlIT CHI! VALVE . • . . . . . . . . $1. 70
1000 o r AlIT (If[ VALlJIL $1 S . 30

WIIU!: WRAP 5ClCX1ITS
3 l ..vel, g"ld pl . t ed .

14 p ln , 10/$3.70
16 pln ...... . •. , 10/ $3 , 8 5
18 pln l/$O.75
24 pIn 1/$1.00
28 pln I/$1.25
36 pln 11$1.35
40 p l n 1/$1. 75

LOW PROYILE soa:rrs
Solde..t.ll, tll> pl.ted .

14 pll> 10/$1 . 95
16 pln . ....... • .... . • • . .... l0/$2 .15
18 Pln • • ••.... ............. l0/12.75
20 pin 10/ 3.10
22 pin 10/$3 .50
24 pln , 10/ $3, 60
36 pll> 10/$5. 50
40 pin 10/$6.15

STJJtD.\RD SOLD£IlTAIL SOCUTS
Cold 0 .. tIn pl.ted

14 pln l0 /$3 .70
16 pln ... • .•.• . . . .•••• .. ... IO/$).85
24 pln 1/$0 . 75
28 pln l /$O .75
36 pln l /$1. 00
40 pln .. .... • • • . . . • • • • • . • . . • l /$1.25

resistors

DisaMMIS , For Ie., the f ollowl",
dl.count . c hedu l ...ppll.l .
1Iu, 10 tel . . . . • . • • • . t.kot lot d l .count
Bu, 100 Ie• . . . . . . . . . t . k.. 20t dl ..count

CRUln CAJU) ORDEKS/COD , II.. do no t ..c 
c ..pt COO o ..der • • but ~"lc.rd" f.
Ko..t ..rcharg." a .... _Ie.... . Glv...11
. pprop..bte lnfor.etlon <1ft o eder; 0 ..
pl.c.. oed.... I . an,tiaot o f the de, 0..
nlsht. on our 24 hou.. phon.. dad: ,

(415) 562-0636 <4\'1
;.<I~?

rlllO OUT ABOUT 0l1l emma !'tOOUCTS ,
COlPLETE WITH I1UIST1UICIIS , IT IE
QUtSU': OUI tAnsr FLYU. . T!lAIfIS I

8lU GOOIlOUT ELECTRONICS
...t' IlQI( 2355. QA,l(lAf'.[) AIRPORt CA 9461..

CUl6000 opto • 11101a t o .. :
LtD I pbotoru h to.. I n •
tln, packag $] . 50

IESISTOa ASSOImElrf II :
500 ~ watt ....11. tor.
wt t h 1004 . h o f vel" ...
• .•••••.......... .$1 .95

""'''''''. 41@ 35V 4 /$1 . OO
. 82. 2OV 4 /S 1.00
2 .2 ~ 20V 4 / S1.OO
2 .1 ' 20V 4 / S1 . 00
3.l@ 15V 4 /$1. 00
4 . 7 @ I OV 4 / $1 . 00
22 ~ 10V 3/$1.00
33 @ I OV 3/$1.oo
39' IOV 3/ $1. 00
4 7 ' 6V 3/ $1. OO

<UCnOLtt>'"
10 110V,PC t yp .. _5/ $1. 00
10 '25OV . ubl . 3/$I . OO
12 @25oY , uld . 3/$1 .00
100@ 10V. uld . 5/ $1. 00
"' I35V, PC .••• 4/$1 . 00
100 50V. PC 4 / $1. 00
22 0 25V. pe 4/ $1. 00
250@nv. PC 4 / $1. 00
500@ 15V 3/ $1.00""125V.....•. ~ /$ 1.95
2000 30V, PC.•. l / $0 .95
4000 2OV l / $0 . 95
l 0000 @10V...•.. l/$ 1. 2~........
. 0039 , 50V..••• I 0 / $1. 00
. 005, 2 5V. . . . . • IO/$1.oo
. 0068 . 50V I0/$ 1.00
. 01. 50V IO/$ 1.00
.02, ~OV 10 / $1. 00
. 033 . 50V....•• I0/ $1.00
. 04 7 , 50V I0 / $1. oo
. 068 . 50Y I0 / $1 . oo
. 1, 50V I0 /$1. 00
. 22 , 50V I0 /$1. 00
5 . 0, 100V, 101... 2/$1. 50
10 . 100V, 101 .. . 1/$1.50

DISC ctRNltCS
10 pF , 10/$0 .45
220 pF 10/$0 .45
. 001. 10/$0 .50
. 0027 10f$0 .50
.00~ 101$0.50
. 01. 10/$0 .50
,02, ••• , 10/10. 75
.05 10/ 1.00
. 1. , , 10 f 1.25

HIGH VOLT ELECTIlOLYTICS
150@350V , . 2/ $1.3 5
200@175V .. , ' 21$ 1. 35
10@ 400V with 4@ 350V f.
100 @350 2/$1. 20

POLYSTT\lEIIl!.S
150 pF 10/$1.00
180 pF IO/$1.00
220 pF .. ... . . . • 101$1.00
270 pF 10 /$1.00
330 pF 101$1.00
390 p F I0 /$1 . 00
4 70 pF I 0/ $1. 00
560 pF 10/$1. 00
68 0 pr l 0/$1.00
820 pF I 0/$1.00
91 0 pF . • . . . . . • • I 0/$1.00
1000 pF I0 /$1. oo
12 00 pF 10/$1.00
1500 pF .....•• • 101$1. 00
1800 pr 10 /$1. 0 0
2000 pF . ...•.•• I O/S1.00
2200 pF 1011>' ''
3300 pF ....•... 10 1 1. 00
3900 pF I0/$1. 00

Tl.IXI'OTS d nal .. turn PC
..unt ; -\ vnt .
250 0 5 / $1.00
500 0 5 / $1.00
111: 51S1. 00
2 . 51 .... .....••• 51$1.00
31, 5/ $1.00
101 •••... .... . .. 5/ $1.00
501 . . • • • • • • • •. •. ~ / $1. 00

Ut.•........••.. 5/ S! . 00

All c.p.elton I n uJ' ,
...c ..pt ...... no t ..d .

capacitors

Kt:I«lRY lei
2102Ll, not the .v.r.ge
2102. 450 nl guar.nt ...d
.nd lov pov...... .. . $1.95

21124:0256 RAM .•• $2 .95
5202 2K t:ROK $9 .95
5203 2K EROM . . .. •. $9 ,95
5204 10K EROK $1 7 .50
56008 :032 PROM $2 . 50
SUO open collec . . $2 . 95
748964 bit RAM ..• $2 .2l
74 206 256 bit RAM.$5 .90
1454 71 hat 8:0 2 56 ROM
ln DIP p.ckag.. . . . . $9 . 50
93410 1I1poh.. 2 ~ 6 blt
RA.'1 ; b IL $2 .00

14LSOO. . . . $0 .36
74LSOl. . . . . . . . . ,0 .36
74LS02 . . . . .. ,0. 36
74LS04 0 . 4 2
74LS08· · ···· · · · · ·,·0. 38
741.510 , 0 .36
74LSll 0 .38
74 LS20 · · · · · · · · · · · . · 0 .36
74LS21. ,. 0. 38
74LS 22 0 . 38
74LS21 0 .38
74 LS30 0 .36
74LS3< . .......•.... 0 . 38
74LS37 0 . 53
74LS38 · . · 0. 53
14LS42 1. 2 5
74LS74 0. 56
74LS75·.· ..•.•..... 0 .85
74LSI09 0. 60
74LSU 4 2 .50
74LSU5 0 .75
14LS12 6 0 . 75
74LS132 · ·· · · · · • ...• 1. 50
74LSl38 1 . 38
74LSl19 ..... .....•• 1. 38
74LSI 55 · ·· · · · ·· · . · . 1.38
74LSl57 · · 1 . 25
74LS160 I . 85
74LS161· · ·· " 1 . 85
74LSI 6 2 1. 85
74LS163 · · · · . . . . • . . . 1. 85
74LSI 6 S_ . _ 1.87
74LSl69 · · · · · · · •.... 1.87
74LS174 1. 38
74LS175 · · · · · · · · · · , .1. 35
74LS22!. 1. 38
74LS240· · · ••••••.. . 1. 88
74LS257 1.2 5
741.5258 · · •......... 1.38
74LS213···· · · , . . 2 . 2 5
74LS28 3 1. 20
74LSl 67 1. 00
741.5368 · · •.. . .. . . . . 1. 00
741.5 377 1.88
74Ul118 1. 38

nAlfS tSTORS
2112221 IIPII, •••• . 7/$1. 00
2112222 IIPII 5/ $1 . 00
2112907.1. PIIP.•.. • 5/$1 . 00
2N3055 IlPH $0 .75
2H3904 NPH 7I$1.00
2113906 PIIP 6/$1.00
2N4249 PIlP 5/$I .00
2114250 PHP" 5/$1.00
2N4400 HPH 5/$1.00
21151l5I1PII, 10 / $1 . 0 0
04101 PIIP p $1.50/pr

FIELD EFFECT TYPES
Dud II UHF/VHF . . 3 / $1. 00
H ch . RF .mp ..... 3/$1.00
Du.l II 1" ndle.2/$1.00
II ch. len purp . . 4/$1.00
6AK5 p u8-1n $1.00

low power
schottky

IBOCiCtOItS all velu.... 113
aicrohenrl .
1. 0 10 /$1. 00
1.2 10/$1. 00
2 .0 10/$ 1.00
2 .7 . . ..... • . • . 10/$1. 00
2.8 10/$1. 00
6.8 10/$1. 00
8 .2 •........ . . 10/$ 1.00
12 10/S1. 00
18 .. _.•.• .... . 10/St .00
22 101$1.00
24 _ 10 /$1. 00
2 7 10/ $1.00
30 101$1. 00
33 10/ $1.00
4 3 . ... ... ..•. . 10/ 1 ' ."
47 ...••....... 10/ 1.00
68 10/$1 . 00
82 .... •. . • • • • • 10/$1. 00
120 10 / $1 . 00
68 0 10/$1 .00

TTL
7400 . . . ,$0. 18
7401 .0. 18
7402. ,0 . 18
7403 . . . . . . . 0 . 18
7404. . . ... . . . 0. 20
740 5 0 . 20
7406 . . . . . . . 0. 36
7407 0 . 36
7408 _._ . _0 .23
7409 0 . 23
7410 _ . . _._ 0 . 18
7411 0 .23
7413 · · · .....•...... 0.71
7U 4 0. 70
1416 0. 36
7417. _0. 36
7420 0. 18
7422 0 .23
7425 · · · ·· · · · · · · · · · _0 .36
7426 0. 25
7421 · · · · · · . · .· 0. 26
74 30 0.111
74 32 · · · · · · · · · · · · • .. 0 . 27
74 37···· 0 . 36
7438 •........ ...... 0. 36
7439 0 .45
7440 · · 0 . 18
7441 0. 98
744 2· 0 . 80
7445 0 . 63
7446 1.34
7447 1. 34
7448 1 .34
74 50 ,.0. 18
745) .......• , 0 . 18
7453 0 . 18
7454 · · · · · · · · •.•.... 0 . 18
7460 0 . 18
7461· · · · · · · · · · · · · ··0 .18
7472 .•.......... ..0. 32
7413 " 0. 36
747 4 ·•· •. · 0. 36
7475 · · · · · · · · · ·· ···.0. 80
7476 · · ..... .. ...0. 36
7483 . , .•. .. . .. .. . . .0. 89
7485 , .1.60
7486 0. 36
7489 · .. ·.··, ·. , 2 . 23
7490 0. 80
7491 · · · · , · , · · · · . ". 0 .98
7492 · · · , .. " 0. 98
749 3 0 . 71
749 5 ·· , ". " , 0.98
7496 • . , 0.98
74100 · .. · ·, .,· 1.34
74107 " , 0 . 36
74121", .. " , 0.45
74123 . . 0. 71
74125 · , . , .0 .71
74126. ., , 0. 71
74143· , , "" 5.00
74145 ., , 0.89
74150 ·" , ·· · ··· " , .1.07
14151 · ,. ,. " , 0. 71
74153 . .. ,·,··· ·· · · ·0.80
74154 · .. " .. " 1. 25
14155 0 , 71
74156 · ·· ·, · ·· · · · , . ,0.90
74157 , 0. 71
74159 ···.. . 1 50
74160··· 0 .89
74161 . .. .. . . , .0. 89
74162 · · · ,0,89
74163 , , 0. 89
14164 · 1.34
74165 · · · · . · 1.34
14 173 ·· .· ·· ···· ··· ·1.34
741 74 · · · · · · . · •.. . .. 1 .52
74175 1. 34
7417 6 · · · · · ·· ·. · 0 . 98
74177 · · . , 0 .98
74179 · . · · · · · · · · · · .. 0 . 75
7418 0 · · · · · · · 0. 9 8
74181. 2 .23
74 182 . , 0 . 80
74190 . · · · · · · · · · · · . . 1.34
74191 · · · · · · 1.34
74 192 . · · · · · · · · · · · · _1.34
741 93 · · · · · · 1. 34
14194 1.34
74195 · · · · · · · · .•.... 0. 71
74196 · · . · •......... 0. 98
7419 7•• ·········· _. 0. 98
74198 · · ...•........ 1. 96
741 99.•........... _1 . 96
74273 · . · · · · ·· · ·_ ... 1. 89
74365 · · · .•......... 0.63
74 366·········· •. _. 0.63
74361 · · · · 0 .6 3
74 368··········· 0 . 63
74390 · · · 1. 50
74 39)., 1. 50

$000 1 1 TTL . Dl c ..o -
pro<: o , 60 011.. chIp
•• tot Hated In OUr
fl,.r.

"'TO- ~9 ; ~_ I . I ~ I . : ~O" ;

I<-rO-l: r-re-see. n.ro-u
lOlll, M op _ .... ,$0. 30
) 04 11 neg yolt reg . , lI . n
J OS H po. vole r e g . ,o.n
J ()7H op &lip . , . , . 0. 3 5
308M op _ p o " . 1.00
30'11 +SV u a 1. 00
309IC +SV u g __ .1.25
l l lJ'l caorp....ator 1 .00
JIl II taorp autor . __ . l.OO
l UH hi ~ op &lip 2 .50
318H fur op Hlp 1. 00
320 /- 121 ug l. 25
l J9D quad c"'"'Por l .S0
340 / +51 re• . . . • . . . . I , 2S
)40 {+5T reg . . • . . . . . 1.15
340/+61 rltl 1. 7S
YoO/.-.a1 reg .•....•. 1. n
3401+81 reg 1. 15
3401+12T rltg 1. n
340 / +151( rag .. ' l.as
340/ +151 UI.....•. 1. 75
340 /+U]( r a g . , .... 1. 15
3401+241t rag . .• __ . 1. 15
340/ +2 4T re, .,.. ". 1. 15
3730 k~/FMI 58 IV•• 1.95
3770 dua l 2V _ ... 2 .50
3801': ~w.... . , .. 0 . 95
n OD 2 ..eee _ _ . 1. 45
3810 10 no h . op.. 1. U
3820 10 nol.. op.. 1.65
H I M tr.1 d_ op .. , . 1. 25
5401; powu d.. l v... . . l .95
555M t ta... _ •.... ,. 0. 60
5650 PU . , ... 1.25
566M VCO....• ..... 2 .10
56 7M ton.. d..cod 2 . 50
12 3D 150 _ 1 0 .50
123H 150 _ , . • • •0 . 60
12 5H top o p .-p 2 . 00
7 33H vid..o .-p l . 50
741M op _ 0 .30
74111 up amp ......•. O. l5
7470 dud 741. 0 . 50
748H.M o p amp 0 .l5
1458 . .... 555 811
14 96D bOIl _d 1. 25
1556H.M t op o p ''''P .l. 00
1558 5558!!
1596 1496D
30 26H t n . u y , . 1. 2 5
3065D TV lound , . O. 75
30860 tr.n• • rr.y . . l .25
4131H.M op ".... " ,.,0. 50
41360 qu.d op p .. l .50
/o194D tr.ck ....f 1. 50
4194T1t pvr 419 0, . . 2,50
4195tK ±15V reg 2. 25
4250H p..,,!....,. "p l, 00
47390 du. "p ""p . . l,OO
/o7 41H dual 741. . . . . 0, 50
5556M . u 1556M
5558H du.l 741 " p .. 0, 55
80380 f un c g..n . . . . . 4.50

4000 $0. 2 5
4001. 0. 25
4002. 0. 2 5
4006 1 .50
4001 0 . 2 5
4006 1 .10
4009 0. 45
401 0 0 . 45
4011 0. 25
4 012 0 .25
4013 0. 50
4014 1.50
4015 , 1 , 10
4 016 0 . 55
4017 1. 25
4018 . ...........•.. 1.50
4019 0 . 55
4020 1 . 50
4021. 1.45
4 022 1 .20
4023 0.25
4024 0 . 95
4025 0.25
4026 ..........••... 1 . 50
4027 0. 65
4028 1 . 00
4029 1 .l5
40l0 0 .45
4O H 1 .50
4035 1. 25
4037 0. 50
404 0 ...........•... 1 . 50
404 1. , 0. 15
4042 0. 85
4043 0 . 60
4044 . . 0 . 60
404 7 . . 1. 50
4049 , .0. 50
4050 .0.50
4116 _ .0. 60

CMOS

linears
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F=AIRCHIL.C ANNOUNCES THE F=AIRCHIL.C

SOLID STATE TECHNOLOGY KIT
- FOR THE EXPERIMENTER WITH TASTE FOR " STAT E OF THE ART" PRODUCTS
-COMPLETE SPECIFICATIONS ARE PRINTED ON THE BACK OF EACH TECHNOLOGY KIT

FTK0020 FTK0020 FTK0106

•

....
, &

,
eo

•

~-_.

• - 0
...'...·" n
TECHNOLOGY KIT

automobile clock

FAIRCHILD

n .-...
-• • - <

.-
...

--
-$-
- 1" -

- - --- - ----:::-.....::=-- o.-_.-.- --'-- --.- - --- --. - -,-... ---~ ._-

•-_.._----- -- ----
p--------~--_ ....._- - -- _ .. P.-... .··._- ---- - ----- -- _._----_._---_.---- ----------

........" ...-
FAIRCHIL.C

TEC II~OLOGY BY

...."'- •SOI.ID STATE

TECHNOLOGY
KI

CARD FRONT CARD BACK CARD FRO NT

FTKOOOl
FTKOOO2
FT K0003
FT K0004
FT K0005

FTKOO10
FT KOO 11

FTKOO20
FTKOO21
FTKOO22
FTK0023

FT K0030
FTKOO31
FTKOO32
FTKOO33

DIG ITS
0.5" High Common Cathode Digit $1.00 FTK0040
0.5" High Common Anode D igit 1.00 FTK0041

.357" High Common Cathode Digit .75 FTK0042
O.S" High Com mon Cathode Digit 2.00
0.8" High Common A node Digit 2.00

0.8" HIGH DISPLAY ARRAYS
FTK OO50
FTKOO51

12 Hour, 3'h Digit Clock D isplay 7.00
24 Hour, 4 Digit Clock Display 8.00

LED LAMPS
FTK0400

10 Red LED L amps 1.00 FTK040 1
5 Mi xed Colored LEO Lamps 1.00

10 LEO Mounting Clips 1.00 FTK0402
5 Three Piece LED Mount ing Adapters 1.00

PHOTO TRANSISTORS FTK04 03

5 Flat Lens Photo Transistors 1.00 FTK0405
5 Round Lens Photo Transistors 1.00
3 Flat Lens Photo Darl ingtons 1.00
3 Round Lens Photo Darlingtons 1.00 FTK0 106

PHOTO ARRAYS
9-Element Tape Reader Array

12-Element Ca rd Reader Array
Ref lective Oct o Coupler

COUPLERS
3 General Purpose Optc Couplers
Darlington Opto Coupler

MOS CLOCK CIRCUITS

Digital Clock/ Calendar Circuit
(FCM7001)

Digital Clock/ Calendar with BCD
Outputs (FCM 7002)

Direct D rive D igital Clock Circui t
w ith AC Outpu t (FCM38 17A)

D irect D rive D igital Clock Circuit
wi th DC Output (FCM3817D)

D irect Drive D igital Clock/ Calendar
Circui t (FCM7015)

KITS
Automobil e Clock K it

16.00
24.00
4.00

1.00
1.00

7.00

7.00

5.00

5.00

6.00

40.00

o THESE PRODUCTS ARE PACKAGED FOR OUT·
STANDI NG WAL L DISPLAY APPEARANCE

o DEALER'S AND WHOLESALE R'S INQUI RI ES
INVITED-PRICE LIST AVAILABL E.

• FULL F=AIRCHILC PRODUCT LINE

TO FOLLOW

oBUY WITH PRIDE THE PRODUCTS BUILT BY

THE INDUSTRY'S LEADER - I=AIRC .... ILC

Sltisfl ction GUliuntttd. $5.00 Min. Order. U.S. FundL
Cllifornil Resident' - Add 6% Sales Tilt
Send I 24c Stamp (portlg ll for I FRE E 1977 Cl talog.

prI?1tes
NOW OPEN SATURDAYS

1021 HOWARD STREET
SAN CARLOS, CA 94070

PHONE ORDERS - (415) 592-8097

'87



SlEP

CUSHCRA FT
A1A7·. BEAM 4 E L 146, ' 48MH2 . .. $ 15.95
A14'·11 BEAM l 1 E L '46 ·1 48 MH2 . . 24 .95
A 141-20T BEAM TW IST 20EL 144-141
MHZ •...•.••••..•••.•••.••• . .•• 4 7. 50
Al.7 22 BEAM 22EL 146-148MH2 .. 69 .50
ARX -2 RING O RANGER 135-170
MHZ 28.50
ARX -220 R IN GO RANGER 220-225
MHZ .. .. . . ...... . . . . .•• . . . . . .. . 28.50
AAX ·4 50 RI N GO RA N G E A 4 35-4 50
M HZ .• . . . .•• .• .• . . • • • . . • . .• . . . . 28.50
A22Q·7 BEA M 7EL 220 -225M H2 .. •. 1 8 .9 5
A220-1 1 SEAM 11 E L 220·225 MH2 . . 22.95
A 449-1 1 BEAM l 1 EL449 M H Z . . .• . . 21 .9 5
AFM-.D FOUR POLE 144 - ' 48MH 2 . 5 3 .5 0
AR ·6 RINGO 5O·$4MHZ ••••••• .• .• 2• .5 0
CA·' RINGO CITIZEN BAND 2 8.50
A50-5 6 METER 5EL BEAM •••..... 39.50
A144 lOT OS C A R 145.9 BEAM lGEL 32.50
A1 4 4 ·20T OSCA R 145.9 BEAM 20E L 4 7 .60
A147-MB MOUNTING BOOM 13.95
A 432·20T BEAM 43 2 20EL •.•..••.• 4 5 .0 0

H Y ·G AIN
14A VQIWB V E RTIC AL 10 T H RU 4 0
METERS . ..•..•• .. .•.•.• .. . . . . . 6 7.00
1 8 A VT/WB - VE RTICA L 10 T H RU 8 0
METERS ........•.. .....•••.• .• 97.00
18HT HV T OWER 10 THRU 80
METERS •.•••••.•.••........ .. 259.9 5
TH3 JR 10/1 5 /20 BEAM 750W PEP •• 144.50
203 8A 3 EL 20M BEAM 2KW .....• 149 .9 5
TH3MK3 10/1 5 /20 BEAM 2KW. 3E L 199.9 5
T H 6 D X X SU PE R THUNDE RB IRD 6E L
10/1 5 / 20 BEAM ...... .•.•.•••.•• 239.96
204BA 4 E L 20 METER BE AM . . . . . 179 .9 5
402B A 2E L 40 METE R BE A M .•. . . 19 9 .9 5
24 4 H Y QU AD, 2EL Q U A D 10/ 1 5 / 20
M ET ER ..••.•...•...• ....•• .. . 2 19.95
2 BDQ TRAP D OUBLET 40 AND 80
METER ... .•.••••••.••••.•••••• 4 9 .9 6
2 70 M OBILE 2 METER 6DB GAIN F I B ER ·
G L ASS 2 M ETER ........•.•...•. 39.95
M OD EL 28 TWO M ETER 8EL YAG I
BEAM .......•......••.••...... 37 ,00
269 RUBBER D UCKIE P OR TABLE
ANTE NNA 2 METER 6 / 16 X 32 8 A S E . 7 .0 0
27 4 RU88E R D UCKIE PO RTA8LE
ANT ENNA 2 METER B NC 8ASE . .. . . 9. 0 0
275 RU8BE R DUC K IE PORTA BLE A N ·
TENN A 2 M ETER PL-259 BASE •. .•• • 7.0 0
C l C EN T E R INSULATOR FO R
DO U B LET .••...•.•.•.••....•.•.• 5.95
E l END I N SULATO R F O R DO UBLET
PA I R ..... ...... . . .......... .•.• 3.95
14R MQ ROOF M O UNT KIT 14AVQ. 18 A V T
V E RTICA L .•••... . ......... . . . . 24.9 5
27 1 BASE S T A TIO N MOUN TING
BRACKE T F O R 270 .. .....•.. .. .•• 4.9 5
BN-86 FERRITE BALUN 10 TH RU 8 0
ME TER S . .••..••...•.••• ...•.• . 1 5 .9 5

LARSEN ANTENNAS
JM 150 WITH MM/LM M AG NE TIC MOUNT
2 METE R F M AN TENN A ~8 LOA D ED
144-174 M H Z W ITH RG -58/U COAX . 3 7.00
J M 1 50 WI TH GC/LM GUTTE R CLAM P
M O U NT . 2 M ETE R FM 518 L O A D E D
144-1 74 MHZ WI TH RG ·58/U COAX .. 37 .00

MINI.pRODUCTS
H Q·1 HYBRID O UAD, ELEM ENT L EN GTH
11 F T ., BOO M 4 % F T ., T UR N I NG R AD I U S
6 '2" W T . 15 L BS - BA N D S 6 , 10. 1 6 & 20
METERS. 1 200 PEP FIB RATI O 12 T O
17D B. 62 O HM ••••.••••••••• ••• 109 _5 0

MOSLEY
C L-33 C L ASSIC BE AM 3 E L 10115120
METER l KW 224.00
T A -33 JR 3 EL BEAM 10/ 1 S/ 20 METER S
3 00 WATTS .. . . •. • • • .•• • • ... •. • 14 5 .0 0
TA-33 3 EL BEAM 10/1 5120 1 KW ... 19 8 .0 0
T A ·40 KR CONV ER SI O N KIT . ADD 40
MET ER T O TA ·33 .. . ..... • . . . . • .. 8 8. 5 0
SWL-7 S HO RT WAVE LI ST EN ING DI PO LE ,
11 TH R U 4 9 METERS .•.••••.•••. . 4 1.2 5
0 1·2 D IPLOMAT VE RTICA L G ROUN D
P LA N E 2 METERS ••. .. . .••••..•• 30_00
6 2SC WALL THR U & COAX OUTLE T . 7.50
C2-PK _ WA LL PLA TE W ITH DUAL CO AX
OUTL ETS . . .. .. . . . . ...... . . .. • . 10 .5 0
CRS-PK WA LL PLAT E W ITH S INGLE
COA X A N D 8 WIRE ROTOR OUT L ET 12.00

NEWTRONICS
4 BT V VE R TI CA L 10,40 METER . . . . 79.9 5
RM· 75 AD D O N 7 5 M ETER RE SONA-
T O R •.••••••••••.•.••• .••••••.• 16 .9 5
R M ·7 5S ADO ON 75 M ETE R SUPER
RESON ATOR . .. . . . .. . . .. . . . • • • . 2 8 .95
B BLT·l44 5 /8 MOBILE WITH TRUNK L I P
M O U NT 143 -149 M HZ 28.7 5
CG- l 44 T WO M ETE R CO LINEAR 5.208
GAIN 3 /8" X 24 BASE .. . •••...... 26,75
CGT ·14 4 T W O ME TE R CO LINEA R 5. 20B
G AI N WITH T RU N K LI P M OUNT .• . 39.95
G6·144A REPEAT ER APPRO VE D 60B
G A I N CO LI N E A R . • • .. .... ... ... . 5 2. 9 5
M O-l 54 " MAST F O R M 081 L E DEC K O R
FEND ER M O UNT .•••.. .. . . ..• .•. 1 5 .9 5
M O-2 54" MAST FOR M O BILE BUMPE R
MOUN T ..•...•••.•••.••.••••••• 15.9 5
RM ·l0 RESON A TOR 10 METER •••. 10 _7 5
RM ·1OS SUPE R R ESO NATOR 10
METER •...• ......... . . ........ 13 .9 5
RM- 15 RESON A T OR 15 M ETER .... 11.7 5
R M ·1 5 S SU PE R RESO NATOR 15
M ETE R •.. .. . . . .... . . . . . . ..•... 16 .9 5
RM-20 R ESONATOR 20 M ETE R •..• 1 2 .7 5

R M -20 S SUPE R R ESO NATO R 20
ME TER ••. .• .. .. . . ..•.. . . ..••.• 19 .2 5
R M ,40 R ESO N A T OR 40 METER .••• 15.95
R M -40S SUPER RESONATOR 40
ME TE R .......•.••••••••••••••• 23.50
R M ·75 R ESO N ATOR 75 METER .... 16 ,9 5
AM-75S S UPER RESO N AT OR 75
MET E R .....•••.•••.••• ........ 28 ,9 5
R M -8 0 RE SO N A T OR 80M ET E R . • . . 16 _9 5
A M -BOS SU PE A RESO N A T OR ••. .•• 2B,95
RSS-2 RE SONAT O R SPR I N G 5,65
Q O· l a UI CK Di SCONNE CT . . . . .. • . 11.7 5
B M · l 8 U MPER M OUNT ST A I N L ESS ST E E L
ST RAP .....• .•• • . .••• .•.• .•. , .• 11 .9 5
MM -l COWL MOUNT WI T H 50 -239 AND
3 / 8" - 24 " BASE •••••••.• . ..•..•. 6 ,45
GCM- 1 R A I N G UT TE R MOUNT 318" - 24 "
T H R EAD .... ........... .....•..• 7.50
SSM ,2 COMME RCIAL BALL MOUNT
ONLY ...••••••.••••••••..•.•.• 1 3.50
SSM-3 COMME RCI AL ST A INLESS STEEL
SPRI NG ••• . . .. . . . . ... .. .• .••.•• 11 .9 5

CDR ROTORS
H A M I I ROTOR WI TH CO N T RO L . . 139 .5 0
CO 44 R OTOR WITH CON T AO L •.• 11 9 50
ROTOR CABLE B CONDUCTOR 2/ 18.6/ 22
GAGE .••..... . ......... . .. ..•.16 F T .
RG ·B/U LOW LOSS FOAM COLUMBI A
SU PE R F L E X CO A X WITH PL -2 59 EACH
END . 50 F E ET ... ..••••.•.•••••.• 1 2.5 0
100 F E ET •......, 23.00
ANT ENNA WI R E #17 BARE CO PPE RWELD
STRAN D ED 7 /25 10 0 FEE T • . . .. .... 3.60
P L ·2 59 COAX CO NN ECTO RS . . . . • • • , ,6 0
RG -B/U LOW L O SS COL U M B I A SU PE R -
F LEX CA BLE 50 0 F T RE E L 12 0 ,00
RG -58 /U LOW LOSS FOAM COL UMBIA
SU PE R F LEX WIT H PL ·259 E ACH END . 50
FEE T ... • • . . . .. . . . . . . . .. . . . . . . . . 7 .00
l OO F E ET ..•.••••••••.•..•. ..•• 1 2.00

BARKER & WILLIAMSON
MODEL 3002'0'1 UNI VERSAL HYBRID
CO U PLE R PH O N E PAT CH W ITH B U ILT· IN
COM PR E A M P. T H E BE ST O F PH O NE
PAT CHE S . .• • . . . .. . . . .. . . . . .• . 12 5 .0 0
M O DEL 375 PROTAX ANT ENNA SW I TCH
WITH A UTOMATIC GRO UN DI N G , 6 POSI 
T IO N RE AR MOUNT ED SO 239 . . .. l B.9 5
MODE L 376 SAM E AS ABOVE ONLY 5
POS I T IO N SI D E M OUN TED SO-239 . 1 8. 9 5
C C ·S O DIPO L E ANTENNA CENTE R ,
WE A T HER PRO O F E D ......••..•.. 7_SO
MODEL 3 77 AN TENNA COAXI AL
CH ANGEOVE R R ELAY . DC TO 150MHZ
11 5 V160H Z . SWI TCH ES ANT ENNA FR O M
T RA NSM I T T O REC EI V E , SO-239
CONNECTORS ...•••...•. •••.•.. 16.50

S1ep
E1ectr o :u..ic&

CO.
P.O. BOX 100. HWY. 441 , OE PT. 73. OTTO, NO RTH CAROLINA 2B763

188

W E PAY SHIPPI NG VIA U .P.S. O R BEST
WA Y ON ALL ADV ERTISED ITEMS;
TRADES TA KEN ON NEW EQUI PMENT .
W R ITE FOR SPEC I A L PACKAG E PRICE
ON COMP LE T E STATIONS . SA TISF AC ·
TI ON G UARANTE ED . W E ACC EPT
MASTER CH A RG E , N .C . R ESIDENTS ADD
4% SALES TAX . PHONE BILL S L EP
704 ·524·7519 MONDAY THRU FRIDAY
8 :30 · 6 :00 PM .



ELECTRONICS S

AT LAS
210 X 80 T HRU 10M . . . ... .... . • $679.0 0
215X 16 0 T HRU 1 5M . . • •. . • . . . • • . 679.0 0
210 X OR 2 15X W ITH NOISE
B LANKE R 719.00
AC CONSOLE 220CS WI TH VOX /S EM I
BREAK -IN CW ... . . • • •. ... • .. • • • 194 0 0
AC CONSOLE 220CS 147 .00
PORTABLE ACSUPPLY 200PS .••. 100.00
DMK PLUG ·IN MOBILE MOUNT , WITH DC
CABLE .•. . .. . ... .... . .. . ... .. .. 4 8 .0 0
Dec BAT TERY CABLE 12.00
00-68 DIGITA L DIA L • . . . . . ••.. • 229.00
M T · l MOB I LE ANTENN A MATCH ING
TAA N SF OR ME R . ..... ........ • • • 27.0 0
PC-1 20 NO ISE BLANKER CO NVE RSIO N
KIT . .. . • • . • . • . . . . . . •.... . . . • . • 52. 0 0
VX ·5 vox CONVERSION K IT FO R AC
CONSOLE . . . . . . . ...•. . . . . . . ... • 4 9 .00
206 AUXILIA RY VFQ WITH EXTENDE R
FAEQUENCY COVERAGE F O R Al.l.
ATl.AS TRANSCEiVERS .... . • • •. 299.00

D R A K E
R.4C RECE IVER 16 0 ·1 0 M 599.00
4 -N B NOISE Bl.ANKER R -4C •. , •• , , 7 0 ,0 0
FI l.TERS 250 H Z, 5 00HZ, 1.5 H Z • ee , 4 2.0 0
SPR ·4 RECEIVE R 629.0 0
5 -NB NO ISE Bl.ANKER SPR-4 .,.,. , 7 0 .0 0
DC- PC 1 2 V POWER CORD .. • •. • ... . 5.00
SCC ·4 1OOHZ CALIBRATO R 20. 00
C RVSTAl. K IT AMATEUR BANOS •. 31.20
SS R-l GENERAl. CO VERAGE RECEI VER
.5 TO 30M HZ ••••••••••••• . ..• ,. 3 50 .0 0
DC-PC SSR·l DC POWER CORD . .• .•. 5.00
T ·4XC TRANSMITTER 16 0 -1 0 M 599.00
TR ·4C TRANSCEIVER SO,10M 599.95
3 4PNB NOISE Bl.ANKE R TR-4C . • • 10 0 .00
MMK-3 MOBIl.E MOUNT , • • ", . " • • 7.00
RV-4 C REMOT E VEO T R ·4 C 12 0 .0 0
AC-4 POWE R SU PPl. Y FOR Al.l. DR A KE
T RA NSM IT T ER T R A N SCE I V E RS . . 120.00
DC-4 12V DC MO BI l.E POWER
SUPPl.V • . .•.. . . . . ..... . . . . . ..• 135.00
TR-33C 2 ME TE R FM T R A N SCE I V E R 1 2
CHANNEl.S . • •. • • • • • • • • • • • • • . ,. 22 9 .9 5
AA- l0 10 WATT 2 METER AMPLI ·
FIER ,. , ••• 49_95
AC 10 POWER SUPPl.V TR-22 , TR ·33.
TR -72 ... • . . .... . . . . . ... . .. • • • • • 4 9 _9 5
MN-4 ANTENNA MA TCH BOX , .• . 110_00
MN·2000 ANTENNA MATCHBOX . , 220.0 0
MS-4 SPEAKER • . .• •. • .. . .. . ... . . 2 4.95
W-4 W A T T M ET E R 1 ,8 T O 54 M HZ ., . 72.0 0
7012 H A N D -H E l. D MIKE " " . , •• ,. 19 .00
1015 DESK T OP M IKE W I TH VOX
SWI TCH ••••••• . .. , .• , 39.00
RCS-4 REMOTE CON TROl. ANTENNA
SWITCH .••• . . ...•••• .• . , ••.•• , 12 0 _0 0
HS-l HEADPHONE S 10_00
T V ·3300l.P l.OW PASS FIl.TER • •••• 19 .9 5
DSR-2 Vl.F ·HF D IGITA l.
RECE iVER •. . . . .. .. . . . . . . . . .. 2,950.0 0

TEMPO
TEMPO O NE , 5 BAND SSB T RANS·
CE IVE R . ... . ....... . • , • •• ,.". 3 9 9 .0 0
TEM PO ONE AC POW ER SU PPLY . .. 99.00
T EM PO VF/ONE EXTERNA l. VFO , 10 9 .0 0
TEMPO D FD/ONE DIGITA l. DISPLAY
TEMPO ONE •..• . .. .•. .••• ••. ,. 18 9 .0 0
TEMPO 2020 SSB/AM T RANSCE IVER 80
TO 10M 115V/12VDC P/S . , • . .•..• 759.00
TEMPO FMH 2 METER , 6CH HAND·HEl.D
F M TRANSCEIVER ., 199.00
TEMPO VHF /ONE SVNTHESIZED
DI G I TAl. READ -OUT 2 METER 10 WATT
T R ANSCE I VER , NO C RYSTA LS TO
BUY .. ... . •.. .. .... ........... 4 9 5.00
TE M PO SSB/O N E SSB ADAPT OR F O R
U HF /O NE • • •• ",." • • , •• , •• , •• 225_00
T EMPO 130A 10 13 0 WAT TS O U T l OW
DRIVE ... . •.. . . .... . .... . . . .. . 119.00
TEMPO 80A l0BOWAT TS OU T lOW
DRiVE . . •. ...... .... . ... . . .. . . 139.00
TEMPO 5OA10 50 WATTS OUT lOW
DRIVE .. ..••••• . ..• .••••• . . .••• 99.00

TEN TEC
TR lTON I V MODE l. 540 TRANS·
CEIVE R .", ., •. . .. . . . . . . . . , •• , 6 9 9 .0 0
252G POWER SU PPl.V • . . . . . . .. . .. 99.00
252G POW E R SUPPLY/VO X .... , . 12 9 .0 0
207 AMME TE R . . .. . , , •••• ". " . . 14 _00
245 CW F ILTE R , .. . . . . . • . .... . . . 25.00
ARGONAUT MODEL 509 .. . . . . .•• 329.00
405 LINEAR AMPLIFIER ... . .•••• 15900
2 10 POWER S UPPLY 1 AMP ••.••••• 27.50
251 POWER SUPPL V 9 AMP . , .••• , • 79.00
206 CRVSTAl. CALIBRATOR 26.95
2OBCVYFIl.TER 29.00
HR 5 A KEVER . ... . .. • . • •. .. • • • •• 38_50
KR20A K E V E R .. •• • , •••• , • . . ...• 67.50
K R50 K E V E R , . . , ... , ., • . . . .. . . 11 0 .0 0

BRIMSTONE
MODEL 144 2 M ET E R FM TR A NSC E I V E R
25 WAT T 143 T O 149 .9 9 M H Z DIGITAL
D IALED 5KHZ STEPS. NO CRYSTALS TO
BUV 142M H Z MARS COVERAGE
OPT I O N A l. .••• . . .. ....••. .. . .. 650.00

COMCR AF T
CST·50 VHF TW O BAND TRANSCEIVER 2
AND 1 % METE RS, D IG I TA l. FR Ea U E N C Y
SYNT HESIS 142 TO 14 9 .9 9 5 M H Z A N D 220
TO 225 MHZ 25 WATTS , 869.00

SH U R E
526T D ESK TOP MICROPHON E WITH
PRE -AMP .. . . ..... • • , , •••. . . .... 3 6. 50
444 SSB DESK TOP M ICROPHONE WITH
OFF -ON vox SWI TCH PTT •• , . . . . . 34_50
4 0 4 C HIGH IMPEDANCE MAGNET IC
HAND-HEl.D MICROPHONE FOR SSB PTT .
IDEAl. FOR SWAN , ATl.AS •... . ... 2 7 .00

M I LL EN
92200 ANTENNA MATCHBOX A l.L BAND
2 KW •. " .. •. . , • • , .. . ,., • • , • . . . 199.00
9220 1 J R ANTENNA MATCHBOX A l.L
BA N D 300 WAT TS • . . • •. , • • . . . . . 138.00
90652 SO LID STATE GRID DIP OSCIl.·
l.A T O R 9 VOLT BATTERV OPERATED
WITH COILS 1.7 THRU 300MHZ
SUPPLlED .. ... ... . . . .• , ••••••• 138_00

SWAN
700CX TRANSCE iVER .. . . • • • •. • • 649.95
117 X C CONSOl.E SPKR /PS 15 9 ,9 5
14 ·1 1 7 DC MOBILE PI S , ••• . . . . . . 18 9 .9 5
510X CR VSTAl. OSCI l. l.A TOR .. . . . 67,95
VX-2 VO X , . , " • . • . , 4 4 _9 5
F P· l PHO NE PATCH .. , .. •.. . . .. .. 6 4,95
SWR ·l POWE R/SWR ME TER 0 -1 KW, 3 .5 
150 MHZ SO·239 CONNECTORS ..•. 21.95
WM ·2000 IN l.INE WATTMETER SCALES
TO 2KW ........... . .....••• ...• 4 9 _9 5
1200X LINEAR AMPLIFIER 1200
WATTS .. .. . ..•.•• .••• , ••••••• 349_95
MARK II LINEAR AMPLIFIER 2KW 849_95
5S-16B KIT 99.95
4 5 ALl. BAND MANUAL SWI TCHING 1 KW
PEp MOBILE ANTENNA ••• , ..... 11 4,95
7 42 T A I ·B A ND 20 -4 0-75 M ETE R E l.EC ·
T R O NI C A L L Y T U N E D AUTOMATIC
BAND-SWI TCH ING, 50 0 W .PEP ... .. 79.95

REGEN CY TRANSCEIVER S
HR·312 FM 2 METER 30W 269.00
HR·6 FM 6 METER 15W •• , •••• . .• 229.00
HR -220 F M 220'·AHZ lOW ... • •.... 239.00
HR·440 FM 440 MHZ lOW ••... .. . 349.00
e.r t o AC PIS 117V / 12VDC REGULATED 5
AMP •. . . . . .•• , ••.•••• , •• , 49,95

N Y E ·VIKING
CODE KEVS SPEED- X MODEL 114-310 003
STANDA RD KEY, NI CK El. Pl.ATED
H A R D W A R E WI T H SWI TC H 8.25
MODEL 1 14 -3 10 -0 0 4 STANDARD KEV ,
NICKEl. P l.ATE HARDWARE WITH
SWITCH AND NAVY KNOB 9 .10
55K·l DUAl. PADDLE s a U E E Z E KEV
NICKEl. Pl.ATED 2 3 .95
MODEL 114-404 -002 CODE PRACTICE SET
WI TH KEY , OSCI l.LATOR , AMPLI F IER 2 '"
8UIl.T -iN SPEAKE R , HEAVY DU TV BASE ,
T A K E 9V BATTERV , NOT
INC l.UDE D ." . " •••• ,., • •• . • , • . 18 .5 0

B EARCAT
MODE l. 101 , 16 CHANNEL SCANNER .
3Q-50MHZ 14 6 ·174 M H Z , 416 -512MHZ, NO
CRYST Al.S T O BUY 290,00
W2AU BALUN, 2KW PEP, 3 TO 40 MHZ 1:1
MATCHES 50 O R 7 5 OHM U N BA l. A N C ED
COAX LINE T O 50 O R 75 OHM BAL
ANCED l.OAO, BUIl.T·IN LIGHTNING
ARRES TOR •.•••••••••• , •... . . .. 1 2.9 5

S1ep
E1ec"tiro:I1icEi

CO.
P.O. BOX 100, HWY. 441, OEPT. 73, OTTO, NORTH CAROLINA 2B763

W E PA Y SHIPPI NG V I A U .P .S. O R B EST
WAY ON ALL A DVE RT ISE D ITEM S;
T R A D e S T A K E N ON NEW EQ UIPMENT.
W R ITE F OR SPECIAL PA C K A GE PR ICE
ON COMP L ETE ST A TIO NS. SA T ISFAC·
T ION GU A RAN T EED . WE A CCEPT
MASTER CHA RGE , N .C . R ESIDENTS ADD
4% SA LES TA X . PHON E B I LL S L EP
704 ·524·7519 M ONDA Y THRU FRIDAY
8 :30·6:00 PM .
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Il.lellie.lel
PO BOX 19442E
OALLAS TX 7S2 1 9

FEATURES:
• Ou tput adjustable from 3 to 30

Volts DC
• Adjustable Current limiting to 15

Amps
• Special Pre-Regulator Circuit el im

inates need for massive heatsinks
• Better t han 1% Load & Line

Regulation from 0 to 15 Amps
• l o w Ripple Output
• Heavy Duty 10 lb. transforme r

KIT INCLUDES:
• Transformer
• Heat sink (drilled)
• Semiconductors (diodes, trans

istors , ete.I
• All Components lresistors, capsl
• Transist or mounting hardware and

insulators
• Drilled & Plated P.C. Board
• Wire

Not only is the PS-1 2 able to supply a conti nuous 15 AMPS of low ripple, regulated DC Voltage,
but it is also variab le from 3 to 30 volts! Use it as a bui lding block fo r a fantastic bench supply.
The chassis work is up to you - go fancy with meters and lights ; o r plain with a metal plate. Either
way we get you out with a quality kit at a super low price and we gua rantee your satisfaction .

190

• 4 Digit LED Readout
• Simulated Swinging Pendulum
• Tick·Tock sound matches pend·
• ulum swing
• Electronic Tone Chimes the Ho ur

tie : 3 times for 3 o 'clock)
• Quality Components & P.C. Boards
• Transformer fo r 11 5 VAC in

cluded.

POSTPAIO
NO CASE INCLU DED, LET YOUR
IMAG INATION RUN WILD AND DESIGN
YOUR OWN. WE SUPPLY A LL THE
ELECTRONICS.

All CMOS
\e Construct ion

Tex. Res.

add 5% tax.

INCLUOE

3.70 FOR
SHIPPING

La rge Ih" LED
Reado ut,

c
o 0

.. c c 0
o

Simulated swinging
pendulum uses

LED'~

NO COOS
SENO CHECK
MO,BAC,MC = = = =



~ILLli ILICilDellCI
1P5 Bia!:! 19442E ~m~~m ~jjlw~ 75219 lPiim3 m. 1214) 823·3240

~ ~t~t~t~tl--t~tl--t~tl--t~t~t~t~t~...
TOUCHTONE10.7 PS-01A POWER

CERAMIC ENCODER SAJ110

SUPPLY KIT
""'~FILTER. MURATA .~ KIT - OIVIDUl fDA
MUSIC

SFG \0,7 FDA FM

APnlCATIONS (...0<1oI>o"") SINGLE rc GENERATES THE STAN _ o COMPACT, WElL REGULATED .99
SPECIAL PRICE DARD 16 TONE PAIRS fDA TOUCH~ TRIPLE OUTPUT POWER SUPPL V, ,,/ ./REDUCTiON TONE DIALING. KIT FEATURES: GIVES +SVDC " I.SA ond . 15/j1 150M'"

1-:'10'My $1 ,50
Small 51", (1.5 • 2 ,~"J

ANO _l~15OMA _ THE "S--olA USES 9 VOLT,., NO Ton ;no Requi..", Ti'lE SUPERIOR 78L SERIES OF 3
PTT Ci,cuit hOI built·if! 1 ..ror>d doloy llA.TTERY CliPS

TERMINAL REGULATORS,
Low l ....1ou.p'" I, odj"nobl. 12/1.0

Audio output 0;'""'\ fo< .0.... mon"o,ifto

4 PNP
Do' ,",OU"'C OO"pl ;oO SPECS :
Kit "clud.. oil porn Volt.' +S. ' .SA

PI"') "'''"IN',bl.wnh OIGITIlAII/$ • lS.1SOMA ....
POWER KEVBOAROS AiWlo, Lou thon 10m. .......Compl." with PC Boord Ao\O.>Io,;oo : load rom.

50 Hz.TA6TRANSISTOR lin" 100.n.
SIMILAR TO TIP3Q

IN SPECS. IiOUSE NO
~

TIMEBASE KIT

GUARANTEED TE-01 $12.00 $14.95 $5.00
3/1.00-

~
Sam. • • _ .. but Ie» Audio au"""

and PTT ""<u;'. S~I•• ~•• pormit. PS_018 AS ABOVE aUT WITH i12

1. " ...."h handil.lkio• . $ 10,00 TE_02 OUTPUT INSTEAD OF iIS.

I
ELECTROL~ I

7HARDWARE 100 V 600 MA
A VERY USEABLE CAPS

BIlIDGE RECTi fiE R
ASSORTMENT OF ., BOUGHT 0 WHOLE -- HOUSE NUMBER•

2-56.•--4ll,l>-32 and 8-32 TRUCKLOAD Of VARIOUS
SCREWS AND NUTS VALUES FROM 2() mId '" 2N 3772 3 /1.00

A FULL 225 11"" 1000 mid ALL FROM 15 '0
OF NEW HARDWARE 50 VOLT RATINGS HARD$1.95

1&OW ecv N PN

TRUST US! POWER TRANSISTORS

Molt p<llIUl.. "",' 10' h,gn TO FIND!
,-3/5.00

8 PIECES c",~n' _ "'pj>lio. 0'

'\....$1.00 ""dOo ..ori<. LOW VALUE

NEW-GUARANTEED HIGH WATTAGE " ...WIREWOUND

c; $1.75 RESISTORS
,

./
,1ohm(ilOW

( 10-3 3/1.00 ·032ohm.1OW
2ohm.1OW

AIRCRAFT/MOBILE t-, ~ .....
CLOCK TIMER KIT ...

A fULL G DIGIT LED READOUT CLOCK TIlAT GIVES 24 HOUR IZULUI REALTIME
2N3904 2N2222 2N4861AND ELAPSED TIME IN SECONDS. MINUTES AND IlDURS UP TO 24 HOURS. READOUTS

CAN BE TURNED OFF OR DlMMEO. PC BOARDS ARE SMALL TO FIT INSIDE A STAN_ ' "Gon.,al Pu,po.. UNMARKED N CHANNEL fET
DARO INSTRUMENT CASE (2j(,~ Di• .) fEATURES :

'"Sw'tching TO-18 Get.. PURPOSE FETR• • I Ti", . 124 h'.)

$26.95 EIOP*! Time 12/1.00 12/1.00 3 /1.00tav M'~ 2 MOSChip.
NEG GNO ,3"lEDR-."

-' . ,
S"..,ial Noi.. Filt.,

KIT IS SUPPLIED WIlIlOUT SWITCIlES OR CASE Duality ploted bo.rd, :j,. )

I I -u 5~p::MO~l~~~\ SCREAM!
AUDIBLE

\/ CONTINUITY

Ire $t1GIlTlY l ARGER IN
TESTER KITS DIAMETER TIlAN RG_74

AS lOUD AS YOU WANT. BUT OUR A FANTASTIC LITTLE DEViCE BUT BETTER SPECS
liTHE WARBL E KIT IS LOUDER '

THAT HAS A IlUNDREO AND 100 ft. ROLLCOMPLETE DUAL TONE WARBLE

6 DIGIT ALARM ALARM WIlIl 10 WATT OUTPUT. ONE USES AROU ND TilE SIlOP

$3.99
CLOCK CHIP

INCLUDES ALL PARTS AND BOARD. AND IlOME,

om $195
L.c $2.50 C0d4 P'o<'ico _

~a~ il ~ ail ~ ~~~~~:ONICMM5J75AB Continuity Tn .
NEW LOW PRICE' T,on. i" o , Tnl

$2.95 LED II< DIODE T. .. Mon'hiV P,i.. Gi••n lor b... circuit.
GREAT fOR BURGLER ALARMS T""" ••, ... wiltl .....l...... , All .nlrio. bocomt propony

DRILLED AND PlATED 6-1SVDC REQUIRES J to 6 VOLT BATTERIES of BUllET.
PC BOARDS FOR 5375 (Spe• • , no' includttdl (no'inckl<lOd1 ,. En"" Ihould includo _otic

Com Cot_ _ 1.50 ... on<! <i,cuit d"",,,p,""'.
ComA"0d4~ 1.50

FOREIGN ORDERS ADD 10'll;SORRY _ NO COO, WATCIl TillS SPOT f OR WINNER'S NAM EI
CHECK OR M,O. 1201l. FOR AIRMAILl

~
ADD S% FOR POSTAGE ORDERS UNDER S10. ADD 6Oc; IlANOLING S100, GIFT COUPON FROM BULLET

TEXAS RESIDENTS ADD 5%SALES TAX

.
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MODERN
STANDARD TELEPHONES

COLOR TV
CHASSIS

A complet. modem phone rudy for insUrlt
use. Factory rebuilt . A.... il.bl. in white.
black, beige. pink, red, grNn, & blu• • 1ct.1 fOl'
.n ...t" phone. usa on intercoms. priv.te sys
tems. extensions. eee. Easy 3_i,. hook-up.
With h.nd SlIt, induction coil .nd cable. Phones
shipped may II'MY slightly from photo. We haY•
m.ny. m.ny diff....nt types and styl.... When
specrfying • color. giye up to 3 choices in order
of pref.rtInca. Some may not hRe ringer'S.

t Standard 0" Di.1 Phone
Sh. Wt. 8 lbs (black 1 ..6VL60440• • $12.60

t Standard Wall Dilll Phone
Sh. WI. 8 lbs (black) ..6Vl60442.• $12.50

t Standard Desk Touch·Tone Phone
Sh. Wt . 8 Lbs (blackl . .6Vl60444 .. $24.50
Sh. Wt. 8 lbs lcolorl••.6Vl60445.• $27.50

t St.ndard Wall Touch·Tone Phone
Sh. WI. 8lbllblackl •.6VL60446 . . $24.50
Sh. WI. B Lbs lcolorl. •.6VL60447 . . $27 .50

t 2 line Standard Desk Dial Phone
Thi. phone has I twist kay to switch in 2 lines
oll'.r the same phone.
Sh. Wt. 8 lbllblackl •. 6V60448 . • $24.50

t CALL DIRECTOR oHice Ityle desk di.l
phone: 10 line phone with hold .nd intercom
button•.
Sh. Wt. 15 lbs • .• . 6V60449 . • , • $49.60

pair
$19.88
$10.88
$11 .88
$15.88

BR 420

DIGITAL CLOCK
& RADIO ALARM

N_ surplul ear "stllrao" 01' "CB" spelIk." for
Illpel' sound. We purc~ • special qu.nity
of the SUpel' speakers, which _rt1 d...,e1oped for
true hi-fi reproduction. They are of unique d.
sign. matched and ~.nced for sterl'? .nd hi·fi
systems. All ar. 8 ohms II'oica coils. We hav.
only four 141 types at this time. Surf_ or
flush mCMInt. Sold.t .udio net u.... pra •..•.
way below list pra!f_ pictures).
Order No. Sh . Mag pwr Prices
Mfg . No. Wt . Wt. WIS. each

BR MB10 2 20 80 $11 .88
BR 708 1 8 30 $5.88
BR 920· 2 20 80 $6.88
BR 420· 2 20 80 $8.88

·With hi·f . whizzer cone.

New surplus. by Cop.1. This unit w.. part of
a radio .I....m clock. lighted digital movement.
runs on 115 V 60 Hz. Movement hu en 8 min·
u te snooza feature, 10 .mp SPOT AI.rm
_itch with shaft for tim••nd al.rm Nt on
front face. The last time _ had this type of
clock mov_nt the sold out only. few weeks
.ft.r me cat.logs _rt1 m.iled...•.•
Sh. Wt. 6 oz . •. •. • 6060316 .• .• , $5.88
4 for $20.00 •••.. 6060316 •. •. $20.0014

MICROPROCESSOR DISPLAY
STATION

Th_ units _. p.rt of • complex CGmPtltllr
system. The display ltation cont.ins: 50 key
numwic:/block .Iph. keyboard plus othe.....
Display capacity is 768 112 line of 641. 384.
256. 128 or so on d.pending on size of eharact·
~ de$ired. The vtewing scr"" of the 3" CRT
utilizes. h'uh contr8S1, low P8f$istllmal. emer·
.ad~ phosphor. Each dilplay ~flCtllr is
composed from. 5x7 dot panllrn.nd regist~

clearly .nd sh.rply against. dan: backgrCMInd.
Controls provided .re: on/off; brightnll$5;
focus; .nd charactllr height. The charlCtllr size
may be adjustad from approximately type
Wl'ihtr siz. up to '14" depending upon the num·
blIr of ch.racl.n displayed. Character gener.
tion w. in control unit. which i. not MJpplied.
Unit contains keyboard, CRT, drive circuits,
with data book .nd schematics. Use 2513,
2516. or other .Iphalnumerk generator LSI
chips.. Great for mkroproc: or input.nd CMlt·
put device. Units.re u_. from .irline reserv·
arion symml. stock m.n:.u. hotel reMrv.tion
systems, nco
Sh. Wt. 40 Lbs • , •. 6NB60336. , , , $79.50

SENTRY
SOLID STATE

IGNITION
• •

B & F ENTERPRISES
119 FOSTER STREET
PEABODY, MA. 01960
16171531-5774/532-2323
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marketing

Now! Get the Hy-Gain CB system that 's ready
for 40 channels When you are. Our out-of
sight Hy-Gain 9 (Model 2679) cit izens two
way transceiver and Hv-Gatn 426 AM/FM/CB
4D-channel antenna.

The great Hy-Gain 9 t ransceiver goes out of
sight in the trunk o r under the seat . All that 's
visible is the hand-held MSR (microphone,
speaker and rad io ) Control Unit with bui lt-in
mic and speaker. Disconnects easily. So you
ca n take it with you . Or store it away. Superb
performance includes TVI filt er to he lp pre
vent TV interference.

After Janua ry 1 and FCC accept ance, just
send Hv-Geln the cert if icate that comes wit h
the Hy-Gain 9. And $25 for remanufact ure.
Hy-Gain will remanufact ure your radio for all
40 cha nnels! Offer expires June 30, 1977.

•e
e•••

The high performance Hy-Gain 426 40- ~

channel AM / FM/CB antenna goes great with ~
the Hv-Getn 9. Rep laces standard auto an- i
tenna. l oo ks like original eq uip ment. So you !t•know it's CB. But rip-off artist s don 't! 4:

introduces
out-of-sight CB
that's ready for

40 when you are!

We keep people talki n3'

Hy-Ga in 9 (model 2679 ) sells fo r $239.95 with Hy-Gain
426 AM/Hl /eB antenna . Ded uct $20.00 if you don't
want antenna.

The following Hv-Geln 23-channe l radios can be remanu
factured to FCC 4o-cha nnel specifications after January
1, 1977. and FCC type acceptance .

681,682,2680,2681,2682, 2683,2679,3084
If you current ly own one of these radios, a 40-chann el
cert if icate may be o btained from your Hy-Gain dealer.

$239.95

CiS MARKETING ASSOCIATES
P.O. Box 165
Algood TN 38501
Call Toll Free 800-251-6771
In Tennessee call 800-262-6706



PLEXIGLAS
CABINETS
Great for Clocks
or any LED Digita l
project. Clear-Red
Chassi s serves as
Bezel to increase
contrast o f o ig ilal
d isplays .

Black. White or
Clear Cover

$6.S0 ea. 2/-12.

•

•
''] .,

-
I

t>
CABINET I

3"H.6%"W.SlS"O
CABINET II

2lS"H.S"W,4"O
AN Y SIZE/COLOR

RED OR GREY PLEXIGLAS FOR DIGITAL BEZelS

3", 6" ' " 8" 9S' ea . 4/-3

-1195 aTY .
ea. 1·5

-995 aTV.12 -1095 aTY.
ea. OR MORE ea. 6·11

6Digit LED Clock Kit· 12124 hr.

KIT INCLU DES 6-LED ReadoulslFNO-359 Red. com.carhooe}
1·M M 5J 14 Cloc k Chip 124 pjn)

_I NSTRUCTION S 13·T,arls;slors LARGE 4" DIGITS '
E S 3·Sw,!ches ..

. QUALITY COMPON NT 6-Capaci1OrS ORDER KIT 118 50 .4
e50 or 60 Hz OPERATION ~'~=~lrS AN INCREDIBLE VALUE !
. 12 or 24 HR OPERATlON 24-MoIn p;ns for IC SOC ke1

~K il II 850 ·4 will furniSh a complete set 01c lock components as listed .
The onl )' add ition al i l ems required are a 7·1 2 VAC translormer, a circuit
board and a cabinet. il desired ."
Printed Cifcuil Board 10< kil • B50-4 letched & drilled fiberglassl _- $2.95 '-;;;:;;"";;-;::;;;:;;-;;;-;:;;;;:-;7.~;;;;~~;;-;:;-;;;;-;;:;-;;-1
Mini·Bl ite Red lED's (lor colon in clock d,splay) pkll _of 5 1.00 r
Molded Plug Transformer 115/10 VA C (withcordl .............. ................ •.............. ......•........: 2.50
NOTE: Enti re Clock may be assembled on one PC Board 0 ' Board may be cut to remote d,splay.
Kit' 850·4 will fit Ple. iglas Cabinet II.

A SUPER LOOKING
CLOCK !

$39.95
S42.95

H 001 B (6 - .4" Digits l Man·64 j
/f7001 C [4 • .6" Digits /2· .3" Seconds)

ALL KITS ARE COMPLETE IN CLUDIN G IC SOC KET,
TRAN SFORM ER, LINE CORD . SWI TCHES, etc .

Cab inet not inc luded (Ideal fit in Cabi net I above)

.12/24 HR TIME. CHOICE OF DIGITS. 28·30-31 DAY
CALENDAR· AC FAILURE /BATTERY BACK·UP • 24 HR
ALARM ·10 MIN . SNOOZE • ALTERNATES TIME [8 SEC ) AND
DATE (2 SEC! OR DISPLAYS TIME ONLY AND DATE ON
DEMAND. THIS KIT USES THE FANTASTIC CT·7001 CHIP .
FOR THE PERSON THAT WANTS A SUPER CLOCK KIT·TOO
MANY FEATURES TO LIST!

12350 2ft45.ea.Kit 1f850-4 CP

SEE THE WORKS Clock KII
Clear Plexiglas Stand

. 6Big .4" d ig its

. 12 0r 24 hr. lime

. 3 set sw itches (back)

. Plug tra nsformer
«au parts inc luded
Plex ig las is
Pre-c ut & dril led
S· . 6··H 4 11- "W 3"0tze . ,'~ ,

L-j-

60 HZ.
XTAL TIME BASE
Will enable
Oigita l Clock K it s
or ctcck-c atenoer
Kits to operate
from 12V DC.
1"x2""PC Board
Power ReQ : 5-15VDC
(2.5 MA . TYP.)
Easy 3 wi re hookup
Accuracy : .±. 2PPM
(Adjus lable)
Complete Kit .495
#TB·1 ea.

100
$20

.23

.2.
,40
.50
.65

7-SEG LED

Pin
14
' 6
'8
24
28
40

COMMON CATHODE

FND-71 ±.1 .25" .75
FND-359 RED 4"" .95
FND-503 RED .5" 1.35
OL·33MMB REO 3x.1" .75
OL-750 REO .6"" 2.95
XAN-654 GREEN .6" 2.95 (no D.P.)
XAN-664 RED .6" 2.95 (no D.P .)

CLOCK IC'S
CT·7001 7.95 CT·7002 13.95
MM5314N 3.95 MM5369N 2.50
MM5316N 4.95 MM 5375AB . . 3.95

IC SOCKETS Solder Tail
Prof il e 1·24 25

LP $.25 $.22
LP .28 .25
lP .31 .28
SP .50 .45
SP .60 .55
LP .75 .70

2-1 / 4"x3"

5132"" th ick

100 PIV

$4.95
6/128.

.4" CI\u. Ht .
11~ LED
Il'Etl Com. t.olh.

DirKt pi.
t!'P1ac......nt fur

......1.1. FND.1D.

95; ea, 10/$8.50
100/$79.00

25 AMP BRIDGE
'~v $1.95 ea.

- ' 3/$5.00

ElEPHONE FORMA
KEYBOARD

BY Chomerics

Fairchild Super Digit
FND·359

SET OF 6 FND·359
WITH MULTIPLEX
PC BOARD $6.95

TO-18
TO-92
TO-92
TO-92
TO-92
TO-92
TO-92

NPN
NPN
NPN
PNP
NPN
NPN
NPN

-995
ea . 2/-19.

SWITCHES

2N 2222A
2N 341 5
2N3704
2N4249
2N4400
2N4437
2N5089

ROCKER SPOT 6 /$1.

MINI ·SlIDE SPOT 51$1. 1~:-::::-::-::::=::-::-::h~F==::";'==---'--
REG. SLID E DPDT 6/$1 . r
PUSH BUTTON N.O. 3/$1.

TRANSISTORS 5 /$1 .00
Al l Prime Marked Un its

12/ $1.00
12 / $1.00
111$1.00
10 /$1 .00

51 $1.00
5/$1 .00
20 /$1.00
20/ $1.00

TRAN SISTOR
SOCK ET
GOLD PINS

5/-1.00

DIODES

,--, . \
j,' ' .'''".- \" , .r'(

IN4002
IN4003
IN4005
lN4001

2.5A /1000PIV
IN5400
IN914
IN4148

%" DIGIT CLOCK KIT ACOMPLETE
KIT LESS CABINET. FEATURES : MM5314 IC, 12 /24 HR,
50/60 H2, 6·FND·503 LED'S , PLUG·TRANSFORMER, LINE

CORD, etc . 2/ 38
I I~ea l Fit in Cabi nel lll .19~:. • .
Kit /f5314-5 .

JUMBO DIGIT CONVERSION KIT

WE PAY All SHIPPING IN CONTINENTAL USA - OTHERS ADD 5% (10% FOR AIRMAIL ]

JUMBO RED LED', Pkg. of SO 10K 10TURN SPECTROL POT
3f8"x3 18" x1 / 4" Hiqh

SPECTRa l
1f 50-4-11·1 03

95e
41$3.00
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S.D. SALES CO. P. O. BOX 28810 
DALLAS, TEXAS 75228

Stick It!
IN YOUR CLOCK,

IN YOU R D VM . etc .

4 JUMBO .50 IN . DIGITS
ON ONE "STICK"!

(W ith Colons and AM-PM Indicator!

HUGE SPECIAL PURCHASE! BOWMAR
NOT FACT OR Y SECONDS

A S SOLOBY OTHERS. 4 DIGIT LED READOUT ARRAY
The Bowmar Opto-Stick. The best readout bargain
we have ever offered. Has four common cathode
jumbo digits with all segments and cathodes brought

'!~~~~~~~out. Increased versatility since any of the digits may
:;: be used independently to fit your applications.

$ 3.9 5 Perfect for any clock ch ip, especially d irect drive
units like 50380 or7010. Also use in freq. counters.

BUY 3 for $10.00 DVM's, etc. For 12 or 24 hou r format.

1024 BIT RAM's - 59<:
8 for $4.00

Prime 1103 lK dynamic RAM's. Organized 1024 x 1.
Packaged in expensive military quality 18 pin ceramic
DIP's with gold plated pins. 300 NS. Typical access
time. For either the computer hobbyist or profes
sional this is the best RAM buy anywhere! With spec.
sheet. Originally cost a computer mfg. over $3. each!
At th is price - sold on a first come first served basis.

PANEL METER
FOR DC POWER SUPPLIE S

$2.95
F.S. = 1 MA. DUAL SCALE: 0-30V, 1- 1.5 A.

PRICE CUT ON LOW POWER 2102
21L02-1. Low Power, 500 NS. Static Ram

8 for $12.95

HOUSE NUMBERED TTL IC's
1408 - 8/S1 . PLEASE SPEC IFY THAT 1438 - 5/S1 .
1420 _ 8/S1. YOU ARE ORDERING 14141 _ 3/S1.
1431 _ 5/S1. HOUSE N O. TTL 14153 _ 3 /S1 .

VOICE ACTIVATED SWITCH

$1.49

MOTOROLA SCR
2N4443 - 8 AMP 400 PIV

P.C. LEADS 2 fo' S1.00

MINI AUDIO AMPLIFIER
-------..

$1.49

3 Transistor amplifier. Originally used in mini phonograph.
Perfect for t he experiment er,

FILTER CAPACITOR
Axial Lead. 8000 MFD. 15 WVDC.

95c each Computer Grade!
Limited Quantity

Has mike that dr ives a transistor amp . th at turns on a SCA .
Perfect for experimenters.

MINI ALARM BELL

$1.49

Works on 1'hVDC. Perfect for all kinds of alarm applications,
etc. A perfect bell for th e "whistle and bell" section of your
ALTAIR or IMSAI.

8080A
8008-1
8212
8224
8820
8830
8838
MC1488
MC1489
25 13
MM5204

MICROPROCESSORS AND THINGS
By AMD. Outpe rforms INTEL S24.OO
High Speed 8008 12.50
I/O PORT 3.50
Clock Generato r 4.95
Dual Line ACVA 1.15
Dual Line Driver / 1.15
Quad Bus Transceiver sf 2.00

RS232 to TTL A"J"O.. 1.50
TTL to AS232 tJrr_II' 1.50
Character Gen. 10.00

~

4K E Prom 12.00

HEATSINKS FOR VOLTAGE REGULATORS
Black anodized aluminum "U" Shaped. Fits TO- 220 case.

4 for 51 .00

99,
$1.19

DUAL 2 INPUT NOR
J K FLIP FLOP

ALLI N TO- 5 8 LEAD PLASTI C CASE.

FAIRCHILD RTL
The most popul ar d igital IC's eve r produced . Very hard to
find.
UL 914
UL923

'2 VDC VOLTAGE REGULATOR
7812 - TO-220 - RATED 1 AMP.

99<:

ESPECIALLY REOUESTED TTL
74LSOO - 49c 74132 - $1.70
74LS04 - 49c 74S138 - $1.95

7416 -49c
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S. D. SALES Co. P.O. BOX 28810- A • DALLAS, TEXAS 75228

$89.95

4K LOW POWER RAM BOARD KI T
THE WHOLE WORKSImsai and Altair 8080 plug In compatible. Uses low power static

21L02-1 500 ns. RAM's, which are included. Fully buffered ,
drastically reduced power consumption, on board regulated, all
sockets and parts included. Premium quality plated thru PC Board.

8 Dig it LED
" METRIC MASTER "

$19.95
" RAPID MAN - 12"

$29.95

$1 ,000.000 CALCULATOR PURCHASE!
We bought the entire stock of a major manufacturer. New, guaranteed units.

Five functions PLUS complete Metric Conversion functions. Re
chargeable batteries. Small, hand held size. With AC charger.

12 Digit - Desk Top Style. Sturdy design. With memory and four
complete funct ions. Big, bright display.

A LARM CLOCK KIT SIX DIG IT LE D
Tnou~r'I(IS 01 1'I0DtlyisU Ill,,,.. bougnt ,"nd bum OUr original c'o<;k
1<11 and we'e completely loa.lsfle<:l. But ...... ha 'ecelved many
requ.sts fa , an aiI'm clock ki t ..... Ith Ihe same a1 ue and Qualily
Il'Iat you ha.... come 10 .~pect Irom S. O. So, her. II Is!
T HE KI T INC LUD ES :
1 Moole k 50252 Alarm Clock Chip
6 He ..... lett Packard .30 In. common ca thOde read Ou U
15 N PN D , I...e r T rans ls l o rs
2 Sw itChes 10 ' t ime set
2 Slid e S witches for a la rm set a nd enable $9.95
1 Fil ter Ca p

4 IN 4002 Recli llers
1 IN9 14 Diode
1 .0 1 D iS<: Cap
15 Resislors
1 Speake r lo r alarm PCB - S3.00
1 LED la m p 10' PM Indlcato' XFMR - S l .5 0

MOTO ROLA RT L IC 'S
Brand new. laclory prim•. Hard 10 find, bul SIIII used in a ...a.lely
of p rojects. IS.. the RTL COOkbook by Howa,d W. Sams.l
MC124P -59c MC18OD -I9C MC791p -69c
MC725p - 59c MC785P - 49c MC792P - 59c
MC764P - 49<: MC711p - 89c MC799p - 59c
MC167P - 69<: MC118p - 4 9 c MC91QP - 89c
MC77Jp - 49 c MC189P - 59c MC9709P - 69c
MC715p - 19c MC790P - 19c MC9760P - 69c

60 HZC RYSTA L T IMEBASE_ $5 95
FOR DIGITAL CLOC KS

5. D. SALES EXCLUSIVE! •
K IT FEAT U R E S :
A. 60 hZ output wl l h accuncy cOmparable to a d ig ital w a tc h
B. Dl reclly In t.,lacn w llh a ll MaS Clock chips
C. Supe ' 10 ..... power consumption (1.5 Ma tyP. '
D. uses la tnt Ma S 1 7 s ta ge d ll,lder IC
E . Eliminates loreve r I he p. oble m 0 1 AC line gl/Iches
F . pe,lect 10' ca rs. boaU , campe rs. Or e ven lo r po,labl e c lOCkS

a l ham I le id days. BUY T WO F O R $10 .0 0!
G. Small size . can De USed In e xist ing e nc lo su ' e s.
K IT IN C LUDE S CRYSTA L.. DI VIDER IC, PC BOA RD PLUS ALL

OTHER NE CE S::o A RY PARTS A ND SPECS.

TTL INTEGRATED C IRCU IT S
1400-19c 1430 -19c 1.16 -35c 14153 - ,,,
1402 -19c 1.32 - 3.c 1480 - 4 9 c 14 154 - \.00
1 4LO. - 29c 1431 - 39c 1483 - 95c 1 4151 - ,,,
14S04 - 44c 1438 - 39c 1485 - 95c 14161 - ,,,
1404 - 19<: 1440 -19c 1516 - 45c 14164 - 1.10
1406 - 29<; 1441 - 85c 1490 - 65c 14165 - \.10
1408 -19c 1448 - 85c 1492 - 15c 14 114 - ,,,
1410-19<: 1451-19c 7495 - 1 5 c 14181 - 2.50
14ll - 29<; 1453 - 19<: 1496 - 19<; 1419 1 - 1.25
14 13-SOC 1.13 -39c 14 12 1 -38c 74192 - 1.25
1420 - 19c 1414 - 35c 14123 - 65c 14193 - 1.00

1515 -35c 74 141 - 15c 14195 - ."

I•

" CUSO" _ D IG IT A L A LA RM C LOCK CU BE
A P E RFECT G IF T - NOT A K IT I

Th. CUBa Ala rm Clock m fg. Dy Co'",us. d i... ISlon o f
MOST E K CORP. O,lglnall y SOld fo r S 49.95. W. Dough t
ou t Ihel • • ntl 'e In ...en tory. All new , In dividua lly gi ft
bOl<ed. Mini Siz. 12 \1> " cube) w it h m a~1 pe rfo rmance.

F EATU RES :
A. 4 Dlgll H.P. Br ig ht D isp lay $14.95
B. "Second Hand " LED Acllvll y I ndlcato, EACH
c. 24 Hou , Ala rm, 12 1'I0u . , ea l ltm.lo,m al " " d ' 5 P &H I
D. 10 M lnule Snooze ..... c . .
E. A uto Disp lay Dimming - AdjusU 10 Ambien t Light
F . AM/PM Ind ica l o r
G. po......r F a llu ' . Ind lca l O'
Uses Fam o us Mostek M K50250 MaS LSI IC

1000 MFD F ILTER C APS
Raled 35 WVDC. Up.igl'll sly le
w llh p. C. leadS. MOSI popula,
...a lu. 10' hobbyl.tS. Campa'.
a t UP to 11.19 each Iro m fran·
ch lse l y P••Iectronlc pa, t s olores.

5 .0. SPECIAL 4 for $1 .

SLIDE SWITCH ASSORTMENT
Out De sl sell. '. I nc lud es m ini·
l u, e a nd standard olz.o, sin91 e and
mult i·posilion u nits. A ll new~ ~ ....
first q uality , nam e b.ano ~
Try o ne paCkag. an<l you 'll ,e ·
o rd.... mare. SP EC IA L 12/$1 .

745200
256 Bit Hlgn Speed RAM

Sam. U 82516

$3.95

S. D. SALES
P. O. Box 2881O- A

Dallas. Texas 75228

1 K PROM BACK IN S TOCK I
82S129. 2S6X 4. Bipola " SONS.

F AST. WIT H S PECS.

$3.95
8T97B

Hex T r l·Stale Bu lle r. Back ;n Slack.

$1 .25

RESISTOR ASSORTME NT ,....
1/4 W 5~ and JO'llo. PC lealls. :t.r.t....
A gOOd ml~ of ...alu.s. 200/$2. ---,.

CA L L YOUR BAN K AMERICARO OR
MASTER CHARGE O R O E R IN ON OUR
CONTINENTAL U NITEO STATES T OLL

FREE WATTS: 1-800-527-3460
T. ""I R esiden ts Call Col lect

214/271 ·0022

S2 4.00
12.50

3.50
4.95

10.00

MICROPROCESSORS & THINGS
ByAMD
Better than Intel

High Speed B008
I/O Port

Clock Generator
Character Generator

W ESTER N OIGITAL UA R T
No. TR1602B. 40 pin DIP.

ThiS is a ....y powerful and popu la . ~'I .

NEW _ $ 6.9 5 with d a l a
LIMI T ED Q UA NTITY

C&K M IN I TOGG L E SWITC H
No . 7103 SUB MI NI SPOT Cenl.r OFF.

SPECIAL - 99c

TERMS:
Money Bad< Guar.ntM. No COD. Te lUll
Resid.nts add 5" 1.... Add 5 " of o rd.. for
pos;tage . nd h.ndline . Orde" u nd• • $ 10.
ild d 75c. For. "'n ord. ,,: US Fundi ONLY I

8080A
8008-1
8212
8224
2513

UP YOUR CO MP UT E R!
2 1 L02-1 1 K LOW POWER 500 NS ST A T IC R AM

TIM E IS OF THE ESSENCE
And $0 ;s powe.. NOI only a'e our RAM', faste r than a spH(llng Dullel bul th.y
a•• no..... Vil ry lo w pow.,. We are p leased to o lf.r p rime ........ 2 1L02 - 1 lOW po wer
and super lUI RAM's. A llows Iou to STRETCH you ' POW'" suPOly fa.ther and al
the ...me lim. k..P In. wait 1i9h all. 8 F OR $ 17.50

MOTORO LA POWE R DARLI NGTON
B-d< in S iock !

Like MJ3001. NON 80V. lOA. HFE
6000 TYp. TG-3 case. We includ. a hee
123 C val l .~. wltn scn.mali<: 10. po......
suPOly. SPECIAL $1 .99

F A IRCH ILD BIG LEO READOUT S
A big .50 inch .uy to r. a d clla' acle• . N o w
avaliaDle In .ltn.r common a node Or com·
mon calhode. Tak. your p iCk. SuP.' 10 ....
curr.nt d 'aln, only 5 MA pe, segment ty po
Ica l. YOU R C HOICE : 6 for $1.50
FNO -510 Commo n A node $ 1 .50 .a.
FND _ 503 Com mon Cat hode $ 1.50.a.

SA L E ON CUT LEAO S EM ICO N DUCTORS
LeadS we'e Cui for PCB Insertion. S IIII ...ry
u ...abl.. All ........ , unuse<l. Some HOUM no.
lN914/ln4 148 .........•• •• 100/12. '-------=-=-;;;;;;;0':..:.------+-------------------,lN4oo2 1 Amp 100 P IV •.. _ ..... 401S 1. I
IN414SA 16V l W Z.n• •••••..•..20/11.
EN2222 NON T.anSiSlo , ••.••• ••• 25/S1.
E N2907 PNP T ransioto r ••.......25/S1.
2 N3904 NON O rl .... r Xsl r •••..... 2 5/ 11.
2N3392 GE R•..-.mp Xst r •••••••• 25/1 1.
C I03Y SC R. 8 00MA 60V . • •••• 10/ 1 1.

ORDERS OVER $15. CHOOSE $1. FREE MERCHANDISE
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INTRODU CE S

Tho ot l>I n I"Sor... o',-C T."O ip.

LOWEST oRICEO 00';>'" Cl ' P IN INDUSTRV

SPEEDY SEND LEAD FOllMER . 00. of tho ,impl." m.d
hood i.., '00 1, ;n yQU' .~op . 8000 l Qad , W ,., i>ton . diodo.
ono ,,,,,,II c".. on .4" '0; .5" COn'or grod uo'od .v.'y .05" .
Rod iu,ed O<Igo, sr..o porlo" b.nd rod,,,, "" I ~CId, .

LFT-080 1·· · · ·· · \1.95

DTL INHG ij.H D C!~C UITS . U,. DT l oaywh.,. 'ou "'0
TTL w"e n y~, don', ".0<1 'ho oigh ,,,,,.d. DIL dOOl no'
p<oduco ,k. ,~;"h ;ng "notoh" no;•• '" doe, Tn . 10
"' onr '0'.' .~~ o in_ou" 0'. ;d~n'i col '0 yo" c~n p i....
i n Dll dirod ly . N,mb." In par.o.h., i, 0' . pia compo' ·
ob i. TTL . 946 ;740(1, . 960 17410, . 930 17420,.
All <H. i ~ 14 pin o lo, ti , DI P. DTL , aay "'i . .. .. . IOl l i

DIG ITAL D.C. VO LT METER.
Mlnla'u,o , oil c",,'ai~O<I _.ob l. """.r In high I",poc '
pl",'io 00'0. O nly 4 ) 0' _ 'uok i ~ you, ,h itt podo'
or ..0", II on yOUt bo l,. e",y.o toad dl,plo, I, 01.,.0
'0 po int 01 "'.a. ut. "",,,, . No need '0 .....n ,out ho<><l
0..0 ,10k ,1."'''''11 tho citeul • •

p",.,. '0 too<! ,,,. i.oh . " ond, ba" . ,.,. III•.
.,0.0'0 PoI..-ily
• ,0.0'0 Decimol
.,0.0' 0 o,o,mng. i..oi eo'",
. ~u ll ' In BoII.,y Te, '
. Rc"ll" 0 '0 19.99V

0'0 1\I"I .9V
o '0 IOOOV

O ..or l<>oO prot.ctod ' 0 I KV -I MEG Inpu' '......00""0
O nly I" X U· X 6 3/4"
Modol i80 OVM• . • . . . •• .•••••• .• .• . . . .••••••• S79.95
Lea,ho..ll o C"'o ~ . 95

CONTINENTA LSP,CIAl TIES CORPORAT ION

CMOS STOF'WATC H CHIP.
IN TE RSI! ICM7205 IPG he. nn.c~ip OIe;;lo,,,, anO 6 d;g il
d; ,oo' d<l ... copob ;lily. All you oJd i, « , "01. "i",mor.
boll.'Y. ,wi'cno, anO LfDS. Ho, START/STO P, TAYlO ~

or SPLIT modo.. 59",;n, 59.99 ,0< ,ong~ . l ow 00" 0'"
i~dicQ';"". ICM n OSIPG • . \19.95. Do' Q. • . 90c
C'Y"o l h r ,1.0 abo... . . . . . • .•. ., 95

NEw PRODUCT ANNOU NCEMENT

M;aio' ur.50 Ohm COQ' . RG _174/U i. id.ol 'or ",e in por' .
ob le . O ~. , 'e.' eqylpmen' , "0 . ~ij.ND N EV, 100'" fotnQ",
"'0'.' . On ly 1/1 0" diomo' .r.
~G_ 1 74 /U .... .. ,... . .. ... 10' / I . 95

,"",:::":::Wl.LUlllJlllJliJ II '" ! ; '~

.,«,... .....
~.

M~2 noetn 4J12b avenue.
crenone. ,UlIzoru BU OI

tRI -t€k. me,

SUPER SMAll RH D RELAY =I 'or
On ly 3/16" d io X 3/4" long . SPST N.O. eontoo" m'od
I ""'p I Co; 1 I, 12VDC ,,' "" Iy 8mA __5/8'" .. i, o l."d, r",
P.e. or- ' o""ino l , ' rip m""nll "9 .
RRY_372_IA•• .• .....••••.••••••••• .••••••••• , ••• 1i. i 9

HIGH VOLTAG E SILICON NPN
2N6593 it 0 minim"", ,SOV BVCfD Hig h Voltogo ompl i~o,

' ron.;" o, de . igMd roo- h", i,on'oi dri vo ow lieo'; on" high
vo l.ogo lin. o, ","p lifie ". o"d ~ig~ ",, 1,0f.l 0 'ro", I. ,,,,
roou lo'o". In tho p l",lio ,ob d"o_..oll poc~ogo_ho..o lo,

2 wot" in f,oo oir. T,plo~ 1 F. i. )(lOMHZ. u.. ,~ i. OnO
In you' K~yo, _
2N659J ..

M~_20 Moun';ng ~i . ' or TO_3 . Fr"", 10"' 0'" mo'., 0' powo,
do. ic.. and "'oun' ing hood ..o,o. Con'o,n, wof.r ,eek.,. d, i ll
' .mp l"'••• ,.fl"" bu,hing" mo"n' ;ng "'Ow, OM on"" i,od
oluminu," in," lo' ''' lor good heo' cond"" ion.
M~_2() , •.•••••• . 20 ~ il< ... • . • iJ.88

PUC ISION RefERENCe DIODE. LM399 I. ° 'ompo..,''''o_
I!oblli'e d "'oool ilhic ,onor ood bu'fo'. Into,"ol Mo'.r
>tobni..d ""'poo' '0 .OOO ?'lb,I"C. BulF., rod"".. Zon... im_
podo~e. '0 .5 ohm . \h. in lob "anOo,,,, ood ""li boo'"" .
powo r ,uOPI, ..Ior.n<. ,••'e. Ini. iol b_kdown i. 6 .95v.
±5% . Spec> 0.. in "'" N"'io",, 1 LiMO, Book .
lM399H • ••• . .• .• .• .• . .••••••• .•.• .• .• . , . . . • • • SS.95

MI N I A IU ~E SPEAKER . T i~y . footholl ,~opOd. O nly
1.I/S" X 2_3/8' X 3 '4 " ki9 h. 8 oh,., V. C . ?OO",W.
MiniMu '. \ p. oke . . . ., .. SI .49. } /;.I.OO

OUTDOOR SPEA KER. A ~uo l ity 5" hom , p..,k., by
CULVER. 8 ohm, 10W I CES-S m.95ppd

COAX Qu; ck Ol,o""n.e' Ad",,'or. C""".," Pl259 in'o °
puoh "" q"ick dl",,,"noc' '0' UHF 'ype joe~,. Simply . <tow
PL-259 i",o ' ho ' hr."dod joe •• A _ I lim. ""0' I", t ..t
0..0 ollg""'.n' of RF eq uipmon', po'eh ponol" mult ip lo
on,on""" . tc . Fll-QM • ••••.•• .• ..•• ••••• , . •. . $2.29

SPDT DIP SWITCH . Somo", ou, ".'y popu lo, GRAYHIL l
DIS,,]65XX ' 0" 0, 0"'''1'' o,,"'oe" "'0 SI'DT. Fi. DIP holo
pollem. Two .i,... l",' 2 dig iti lodl"".o a...-nb. , of
.w il c~ .. . DiS_76C02••• S3.75 DI;.76C0-4•••• •1.4.30

•

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

•
." '"'''....Co'·..,

''''' 0.0••...
•••
COO.... " ..,

..

HA CO POWEQ SUPP LY.
(on, . ," S'ond"," Ho... .., ld V. llog. In' . Rot9ulQ, od
l J . SVOC .A. Id• • 1 fo, Co, !k.die., TQpo Ploye ,,_
Mobil. ca. Rod.", ~ ("",,"",Ioo. i,,,,. Equ i."","'. ,"1'0/>1.
I., 12V T';" le (o.'ge' ond as Bonch >"'PO ly I., • •"., i",on' e "
Au'O'"OHco lly I".'.". d hom . ". rl ood, OM ,ho" ,,1.00;" .
f" 1I 90 Day Wo"on'y I
RPS_~ S37 •95 pp<l. IU. S.On ly'

0"',,0. U.S . odd Snipping f., S ib..

B; MOS O pom,;""" i Amplln., !/CA, N. w CA3140 oombi...
,h. od",,",og ., o f high_ ..oll"9' PMOS "a~,il!"', wi, h bi_
po lo, ""'><" '0" "" ,h . """'" ch ip. Pin compoHbl. with ,h.
popoola ' CA3130 anO d i,.o' ly ,.p loo.., In moo' c",o', ,h.
wldoly ",.d7~1 . Inpoo' I ",~donco i" go' '1. 1" 1. 5T""",. ,
wllh 10 pA I""ut c""o" , _ how do rou ""'o,u 'o ' ho,, ?
CA3140T (TO-5 coni . • .. • • • • • •.... •. • . • •Ch.op • .• ~I.;O

20 """. book lo. 01,0."' . .... •. • • • • • •.•. •.. • . • • • • •. • .60

~
HIGH VOLTAG E. High SpoO<l NPN Swltoh . 8tonO now
', po I", "'0 In ,w;, ,,hlng inOu<llve 1<>00 , .uoh 0' ,wHchlng
'"9,,1 0' 0" , i~...".", """0' oon,'OI., <o lonold,holoy• ood
d.fl.cllon cl roull< .

MJE I3002 MJEI3003
VCW,,,,, i 300V 4O(IV
VCEV 600V 700V
IC{ con'! 1.5A 1.5,0.

{poa k) 3.0,0. 3 .0A
Pod, OS od in 'ho n -03 e"..110_1261, ,I.... liII lo "ni" pock
o bunch 01 perlo,,,,on<o In a ''''011 'poeo 0' .1.. righ, p<leo!
MJfi 3002 . ,. S1, 6O MJE1JOOJ , $2 .0'I

U LTRA SO N IC HANSCIE\l E~. LM1S12 i. ° .p.dol IC
oon' a ing ° rzw "on""ill.', .. Iootl vo '.co iYOt, noi.o '0_
i· ctl"" e ire uil ')' , di,ploy d.l.o, otld I..yod modul"'or . \h.
in Sono', burgio, 010'"", Ilq" id 1...01 <onhol, di roc. ion
control for modo l ,ub"'o, i~.. . 0«.
!MTST2 S9. 15. Spec. ood 60"

14 PIN IC SOC~ET . R"'1\lO<l , 0'''0 ~u~l i 'r .oek.. modo by
~ob i ~,on. NY9." . Hoovy 9~ld p lo' od <on' o, " . Bod, i. 2
P;O<. ri..e '~d " ",, ' ru,';on . Con b. ,0Ido,0<I in'o PC o""'d .
~, boJy ",oun' .d to 01.0«; ' 'h ro"9~ 2 O~"n' e' .on' holo. ia
bod, . RNS· 2403 ... • E.',o ,oo, iai ad p, i'0. • • • •• 2/aa"

""' , inpu' , 4SVDC do layod
O" P"' . "' ill dol ....loy,. 10m Ol , . ' e . il 5\' AC ,. Ioy uO
' 0 aboo ' 5':. ,o il ..or• • pO.f.,, 'Y w;" 'oi, 00;' . Do'o , i,

abo,. 2 ,~e '0 0'" I ",i,, " ,.,

lW·, . Brond "0" by Mo",on ,o Q' H." . • ri",o Por,, ' "
Avo;I'*olo;" gr••n..- omoor , An, "',i, .• , 8'$1

DC I. DC CONVE~TfQ MODUlE. Tiny ~".d 'm<>dole i.
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WEATHER SATelLITE HANDBOO K
Simple equipment a nd methods for

getting good pictures from the weather
satellite. Antennas, recetvers. monitors ,
facsimile you can build , tracking. auto
matic: control (you don't even have to
be home). Dr. Taggart WB8DQT $2.95.

TEST EQUIPMENT LIBRARY
A lour volume a nt hology t hat you won't

find anywhere for three ti m es t he price! The
ed itors of 73 present a complete guide to
test ing tha t is both basic and complete and
a imed at everyone from beginners to amateur
Extras. Everythi ng fr om how to test diodes t o
frequency count ers. Plus a cumulative inde x
. . . all in 73's all new TEST EQU IPMENT
LI BR ARY Vol. I - Vol. IV.

Vol. I - Componont Testers - $2.95
Vol. 11 - Audio Frequency Testors - $4.95
Vol. 111- Rad io Frequoncy Testors - $4 .95
Vol. IV - IC Test Equipment - $4.95

RTTY HANDBOOK
A com pl"ehens ive book cover ing all areas

of radio teletype, fr om gett ing started with
the basic pr inc iples, what equipm ent to
procure and how to make it work. $5.95

t

VHF PROJECTS FOR AMATEUR AND
EXPERIMENTER

A must for the VHF cp. Opening cbepter s o n
operating practices and getting started in VHF ,
both AM and FM. foll owed by 58 c ha pter s o n
building useful test equipment . modifying exist
ing and wrplus gear. $4.95

1001 PRACTICAL ELECTRONIC CIRCUITS
Tab's new 1001 circuits is available for only
$9.95 ppd. The next time you want a circuit for
just about anything, eat your heart out that you
didn't send for this book the first time you read
ebcut it , You'd better o rder the book right away ,
before they run o ut . S9.95

SSTV HANDBOOK
T his excellent book ttliis all about it , from

its hi sto ry a nd basics to t he present sta t e of
t he art techniques. Contains chapters o n
circuits, monilors, cameras, color $STV, test
equipment and much more.
Hard bound $7 Softbound $5

RF AND DIGITAL TEST
EaUIPMENT YO U CAN BUILD

RF burst , funct io n, square wave generators,
variable lengt h pulse generators - 100 kHz
marker , i·f and rf sweep generators, audio OSC ,

aflrf signal injector , 146 MHz synthesizer. digital
readouts for counters, several counters, ceescarer,
mcrcweverrete, etc. 252 pages. $5.95.

,J>o '_ '-__...._-
-~.-

•

V H F ANTENNA HANDBOOK
The NEW VHF Antenna Handbook details
the theory , design and construction o f hun
dreds o f different VH F arod UH F antennas , ..

A practical book written for the average
amateur who takes joy in building , not full of
complex formulas for the design engineer .
Packed with fabu lous ante nna projects you
can build. $2.95

7 3 DIPOLE AND LONG·WlRE ANTENNAS
by Edward M. Noll W3FOJ
T his is the fir st collect ion of virtua lly every
type o f wi re a ntenna used by am ateurs.
Incl udes di mensions, conf igura t io ns , and de
re ueo construct io n da ta for 7 3 diffe rent
antenna types. Append ices describe the co n
st ructio n of noise bridges , lin e tuners, and
data on measur ing reso na nt frequency ,
ve locity facto r , and swr. 160 paqes. $4.95

Practical Test ItlStrumetlts You Can Build
37 simple test inst ruments you can make
covers VOMs, VTVMs, semiconductor t est ing
u nits, dip meters, wattmet er s, and just about
a nything else you might need around the test
tab and ham shack. $4.9 5

I

> -

n
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I

IC OP·AMP CO O KBO O K
by Walter G . Jung. Cover s not o nly the
bilsic theory 0 1 the IC c o amp is great
detail , but also includes over 250 practical
c ircuit applications, liberally illustrated .
592 pages. 5 % x 8 %, soft bound. $12.95

2M FM HANDBOOK
Contains almost every co nceivable circuit

tha t might be needed for use wit h a repea te r.
All circuits explained in delail. All aspects
covered, from the operator to the anten na .
S5.95

73 VERTICAL, BEAM AND TRIANGLE
ANTENNAS b y Edw.rd M, Noll W3FaJ

Describes 73 different antennas fo r amateurs.
Each design ts the result of the author 's own
exper iments: each ha s actua lly bee n b uilt and
as-tested. Inc tudes appendices cover ing the
construction of no ise br idges and antenna lin e
tuners, as well as methods for measuring
resonant freque ncy, velocity fa ctor, and
standinq-wave ra t ios. 160 pages. $4.95

NEW REPEATER ATLAS
Hundreds of new listings listed by both
location a nd frequency dual listing , tn-
valuable for yo..... car ... lind those repeaters
as you travel . This is Ihe ONLY complete list
of repeaters being published . Almost 3000
repeaters listed in this issue ... receerees from
all over the entire world. only $ 1.9 5

73 MAGAZINE . PETERBOROUGH NH 03458
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Ham radio is t oo grea t a hobby
for us to ke"p it t o ourselves.
Let's tell the whole world about
it ! And what better w ay t han by
sport ing this attract )"" lime green
bumper stick er on your ca r ! It's
only SOi - and it 's phosphores
cent 50 you can see it e ven 8t
night. Go ah ead . .. SPREA D
THE W OR DI O r d e r yours
TODAY I

Software & Hardware exposed
to t he co re , Written for t he
n on·P hD co mputer hobby ist
who wants to know w hat 's new .
$2 .00 ea ch ill n"wsstand.
$1 5.00 fo r 1 year subscription .

HOBBY COMPUTERS ARE
HERE
An a nthology of computer
art icles from 73 ~ a must if you
loan articles to friends. T his keeps
the easy t o read basic information
all in one place for quick refer 
ence. Only $4.95

TTL CO O KBOO K
by Donald Lancaster , Explains wh at TTL is, how it
works, and how to use it. Discusses practical
appl ica tions. such as a digital cou nte r and disp lay
syst"m. e"ents cou nt e r, electronic stopwatch ,
digi tal "olt meter, and a d igita l tach ometer . 3 36
pages: S% x 8 Y. ; softbound. $8.95

IS HERE!

19 7 6 BINDERS _ Red Binders wi th go ld lette ring keep y our
1 97 6 73's safe f ro m bei ng lost o r damaged. Each bi nder holds 12
iss ues. $6.00

BAC K ISSU E BU NO LE! 73 Magazine C lassi cs, issues co ntaini ng
hundreds o f art ic l"s & p rojec ts. Great fo r no sta lgia buffs. 20
copies (all di fferent) for $8.00.

RT L COO KBOOK
by Don Lancaster. Expl ains t he how and why of
RTL ( Resisto r-Tr ansisto r Logi c) and lli"as dasign
info r m at ion that can be put t o practical U S". Gi""s
a m u ltitud e of digital applications ranging from the
basic switch to t h" soph isticated coun te r. 240
pages; SY, x 8Y.: softbound. $5.50

MY
COMPUTER
U....
ME "
.-~

MY COMPUTER LIKES ME
. . . when Ispeak Basic . . .Albrecht

An Introduction to Basic . ..
sim ple enough fo r your ki ds. If you
want to teach Basic to anyone
qu ick ly, t his booklet is the way to
go. $2 .00 pp.

SPRfAO ~~
the ~

WORD!

Computer Programming Handbook
... Peter Stark K20AW

A complete guide to computer programmi ng
and da ta processing. Includ es many worked out
examp les and history of computers. $8.95

•••

What To Do After
You Hit Return

PCC' s f irst book 0 1 co m pute r
games . .. 48 different computer
ga mes you ca n play in BASIC ...
progr ams, descripti ons, rnuchlv
illust ra t ed. Lu nar landing , Ham
murabi, K ing , Civil 2, Q ubic 5,
T a x m an, Star T reck , Crash,
Mar ket , etc. $ 6 .9 5 pp.

BASIC ... b y Bob A lbrecht, e tc.
Self-teach ing guide t o the corn

puter language you will need to
know for use with your microcom
put er. 324 pages. Thi s is o ne of the
easiest ways to learn computer pro
gramming. $3.95 pp.

BRAND NEW! DICTIONARY 515.95
This new microcomputer dictionary fills t he urgent need fo , a ll
computer p eo p le , e n gine er s , scient ists, industrialists, comm u n ica
tions people _ as prof essio n a ls, a m ate u r s , teach e rs, or s tude nts - to
become quick ly acquainted with t he t erm inolog y and n om enc lat ure
o f a new revolution in compute' contro l c apabilit ies in a,ea s that
pervade most of man's d ai ly activit ies.

Over 5000 definitions a nd " "plan atio ns o f t er ms and co ncepts
(704 pages) r elating 10 micro proc essors, microcomput ers and
microcontrollers. There ar" also separate a p pe n d ices o n: p r ogra m -

MICROCOMPUTER m abie ca lcul ators: math a n d st a tist ic s def ini 
t ions. flowchart symbols and t ech n iques;
bin ary number syst ems and switch ing

Dict ionar y &G uide theory ; symbol charts and tabl es; summaries
of BASIC FOR TRAN and AP L. In add it ion
t he re IS a compreh ens ive e lectron ics!
computer abbr eviations and acronyms
sec tion .

101 G AMES IN BASI C
Okay so once you get your

com puter up a nd running in
BASI C, then w hat? Then you
need some program s in BAS IC,
t hat's w hat. This book has 10 1
ga m es for yo u , fr om ve ry simp le
to rea l buggers. You ge t the
ga mes, a descrip t ion of tbe .qernes,
t he list ing t o put in y our com
puter a nd a samp le run t o show
you ho w they work. Fun. Any
o ne game w ill be worth more t han
the pr ice of t he book for the fun
you a nd yo ur fa m ily w ill have
w ith it , $7.50 po stpaid.

1
SI-S• @ "~' ''_ ''K' '''' , '',, _,. [!] "'~'-""'"'''''.'''''''''o Get gOrtll! !JOU can be prowl of... and -save money 1

PLEASE SEE P, 282 in NOV 73 FOR MO RE D ET AI LS !!

ONL Y $6 for 250, $ 10 for 500, $15 for 1 ,00 0 , and $20 fo r 2 ,000 .
Ho w can 7 3 ma ke such bea ut iful car ds, pr inted o n the best

coated stock, ava ilable lo r a bout h alf the regula r cost?
The world a nd sate llite are printed m b lue , y ou r name,

address and ca ll are in b lack. T he QSa in for mat io n is a st andard
lorm o n t he back, DO MESTIC O RDERS O N L Y
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GENERAL
$5.95

NOVICE
$4.95

AMATEUR RADIO
GENERAL
CLAS'
UCENSE
STUDY
GUiDe

... ~

r-!f>.~

ADVANCED
$3.95

AMATEUR
RADIO

ADVANCED
CLASS

UCENSE
STUDY
GUIDE

EXTRA
CLASS
$4.95

The ONL Y Complete
License Study Guides
FCC exams got yo u scared?

F rust ra ted by t heory Iundamentels?
T here's no need 10 worry . 73's four
L icense Study Gui des will help y ou
breeze throug h any of the four tough
exam s ' T hey ere t he QNlY gui des wh ich
cover ALL the material you will have to
kno w. Man y amateur s find that o ne
quic k r ead ing t h ro ugh our , gu ides is
enough t o get t hem through with no
sweat .

•

•novIce
theory

tapes
Startling
Learning
Breakthrough

You ' ll be astou nded at how rea lly simple the theory is when y ou hear it
exp lained on t hese tapes. T hree tapes of t heory and o ne of quest io ns and
answers from t he latest Novice exams give you the edge you need to breeze
through your exam .

73 is interested i n helping get more ama teur s, so we're g iving you t he
com plete set of l our tapes for t he incredibly low pr ice 01 ONLY $15.95.

Scient ists have proven t hat you learn faster by listening t han by read ing
because you can play a cassette t ape over and over in your spare t ime 
even w h ile you' re d r iv ing ! You QIIt more and more inf o ea ch t ime you hear
i t .

Y ou can't progress w it hout sol id f undament als. These Idi.n hou r-long
tapes give you all t he basics you' ll need to pass t he Novice exam eas i ly .
You' lI have an understanding of the basics which wi ll be invaluable to you
for t he rest of your life! Can you afford to take you r Novice exam w ithout
f irst l istening to your tapes?

. , \
NOV ICE THE ORY TAPES

SET OF FOUR
TAPES

only $15.95

NEW CODE SYSTEM Four Speeds Available
FOUR TAPES for $15.95 6 WPM T his is t h e p ractice a ny w h e re and y ou' II be more 21 WPM Code is what gets

tape for t he N o vice and T e ch · Ihan prepared for the e a sy you w hen you go f o r Ihe
5 WPM This is t he begin· nician licenses. It is made up ~ CC exam . E xtra Class liceme . II is SO

ning t a pe for p e o p le w ho d o o f o ne sol id h o u r o f code. sent embarrassing to panic ou r jus t
not know Ihe code at all. It a t the officia l F CC Sla ndard 14 WPM Code gro ups because you didn't prepare
ta kes t hem t hro ugh t he 26 ( no other tape we've heard again. a t a br,sk 14 pe' so you y o u r s e l f wilh Ih,s t a pe ,
le tt e rs. 10 numbers a n d n ec- uses t h ese standards. so ma ny will be at ease w hen you si t Though this is onl y one word
e ssa r v punctuation. compl ete people f lu n k t he code wh e n down in fro nt 01 r t-e steely f a s l e r , [I'll code g'ou ps are SO

with practice ever y nep of the they a re sudden ly _ unde, e yed government onspeCIor diff iCUlt t hat you'll al most fa. l
way us ing t he newest blitz pre ssure _ f a ced with cne-ec- and he starts se nding you plain aslee p copying the FCC s tuff
teac h ing tec hniqu es. It is t e r s sent a t 13 wpm a nd language a t onl y 13 per . You b y comparison. Use rs report
almost miraculous! In One spaced fo r 5 wpm) . T his tape need t h,s e xtra margin to ever - tha t they ca n ' t believe how
hour many pllople - in clud ing is not m emorizable, unli ke t he come t h e panic w hic h is uni · easy 20 pe, reall y is with this
kids of t e n - are able t o zany 5 wpm tape. since t he versa I in t h e ten situations. fan la"ic one hour tape, No
m aster t h e code . The ea se of code g r o u p s are entirely ran Wh en you've spent yo u r one who can copy t h ese lapes
lear n ing gives confide nce to dam characlers se n t in gr o u ps m o ne y and time to ta ke the Ca n poss,bl y f ail t h e FCC test.
b eg inners w ho m igh t o the. · of five. Pr ac t ice t h is one dur o test vou 'lI Ihan k heavens you Remove all f ila. o f the code
w ise d rop out. ing lu n c h . w hile in the car, had this ba ck b.ea king t ape . forever with these l apes.

ONLY 4 for $ 15.95 ! 73 is in the pu blish ing bus in ess, no t t apes. so the se are p r iced m uch lower t h an an v ane else could se lf them. Have
you eve. see n one h o u r cassettes f o r u n d e r $6? F o r 1 s t c la ss mail add 25d per tape orde re d.

TO ORDER, CHECK DESIRED ITEMS FROM THE FOLLOWING LIST;- - - - - -- -- - - - - - - - -
o Bock '...... ($6.00) <) OSLo a Procti<:;ol To" '","~",.n" _ $4 ~5 0 1. " EQ~'p"",,,, L . "'.,~ a M'O' O"''''>PI'' '' O"''''' _ v _ $1 S.95

o fl..,..", " S,~j. W 0 fl..,.. ,., A,I•• _ $1 .95 0 V ol . I _ ec.",po""n, r ..,.., _ $ :1 .95 a Mot Compo.o,.. L•••• Me _ 52.00
a MId-v.." <) St ~,. x a fl F . r><! Dlg,'.1 1." EQy.p.....m _ $5 95 0 Vol II _ Aud,o Froou' ''cv 1",... - $4.95 a A T l Coo,,,,,,,. _$5.50
a Vi",. 0 :150 ($IU XlI D ATTY Kand""'" _ S5 .95 0 Vol . III _ A.d., F"Q""r,c~ le ..", _ $4.95 0 TTL Coo,,,,,,,, _$8 95

o Nov;co Tn_ v T.".. 1$1 5,9S) a &10 ($10.001 DSSTV Kandboo . 0 Vo', Iv _ ,e Tolt EQu ;""""n' _ $4.95 0 Wh" 10 Do Ah.. You H" Aotu,n
o COO.1_ 0 ' 000 IS' S.oo\ D Solt 1$5.00) 0 VHF Ant.n... H. ... lt.oo . _ $2.9S _ $6 .95

o 5WPM 1$4.951 0 2000 151 0.00\ 0 Ka,d 1$1.001 OVHF PrOto<" _ $4.95 0 101 IIASIC ec."'pUI" Gomo , _ $ H ,O
o 6 WPM 1$4.95\ 0 ' COp-Amp Coo.book _ $12.9 5 0 S,"'" Gu... . o w. " .... Solol"' . H ""ok _ $2,9S
0 14 WPM .1$4 .95 1 0 21,1 FM 1-1000""'" _ $5.9S 0 ..,,.;0. - $4.95 lJ K ' LOa ~ lE _ , >Ub _ SIS.oo
0 21 WPM 1$4.951 0 13 O 'PO'. Anton..... - $4 ,95 U O. ..... . I - $5.95 U a ASIC _ $3 95
o A ll four ' or $ 15.95 0 73 V..,,,,,,, a..m " m. n..... _ $4 ,95 u ""..nood _ 53.!!!> U Ca mpu' . Pr<>g< .mm"'11 Ho""""" . _ $6.950 8u",'- S,0<' '''- 5O< O, OO, c. _ ". _ ~ 0 , . " "

0 19161 3 Bif'dor, _ $6.00 - ·. 0 - u OHo'*'v Cam",,"• • A,. Her.1 - $4 9S

TOLL FREE Call (800) 258·5473 or (800 ) 251-6771
Name _

=====-==c: 5""==,,..Z;0 _
73 MA GAZINE . PETERBOROUGH NH 03458
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SURE YOU CAN BUY CODE COURSES CHEAPER THAT'S WHAT YOU GET -
CHEAP CODE COURSES .

NOVICE CLASS
BECINNER'S

RCAIN!
only
$23

How about you, you really deserve the BEST . . . Why waste your TIM E and MONEY on co urses tha t won't
cut the mustard .. . you'll be glad you we nt first d ass and bough t the 73 BEGINNER'S BARGAI N fo r only
$23.00 instead of the u sual $30.80 - there goe s our pro fit again but a bargain's a bargain . . . for on ly $23 .00
here's what you get :

The 5 wpm co de tape has verbal help along the way to get the begirmer acquain ted with t he letters of the
alphabet, t he numbers and punctuation marks .. . and all this after on ly one hour 's listening time. That 's right!
After only o ne hour's listening time even the newest beginner will know all tbe alphabet, numbe rs and
punctuation to pass the test. Characters are sen t at 13 wpm and spaced at 5 w pm to get yo ur ear t rained to the
sound of the characters once without the exaggerated slowness of some systems. The other syst ems require you
to t rain and re-t rain for each of the different speeds. With our tapes you will alrea dy know the sound of the
faster character and as you progress through the code speeds only the spacing is sho rtened .

After you have learned the alphabet, numbers and punctuation, advance right away to the 6 wpm tape whidl
in fact again is the 13 wpm ch aracter sp ace d at the 6 wpm speed needed to pass the Novice Class license with
ease . Study habits vary but about 4 hours devoted to copying this tape should have you ready to pass your co de
test . You 'll be so well prepared that you won' t have to worry about that nervo usn ess that somet imes
accompanies you when you are taking a test . .. you'll actually thin k they are sending the co de too slowly while
you are being tested.

The 73 N::>vice Class Study Guide and Novice Theory tapes work hand in hand t o explain in detail what is
expected of the Novice ticket holder ... The Novice Theory 4 tape set has three tapes o f theory which explain
the material so thoroughly even a person with no previous electronic backgro und can easil y comprehend it; the
fourth tape has questions and answers to prepare for the FCC Novice license test. The beauty of the tape study
guide combination is that you can repeat those areas of the theory that you may not unde rstand o ver and over,
reinforcing the concepts until comprehension (not just memorizatio n ) takes place. HINT : While yo u are learning
the co de a nd theory fro m the tapes, especially if you haven 't been in the habit of studying for a while and your
concen tration leaves something to be desired, you might find it advantageous to listen to the tapes only a few
minutes at a time and quit before your mind has started to wander and you start to get discouraged .. . increase
your dosages each time you study - in this way you can build up an understand ing as well as sneak into good
study habits.

This package can make a thoughtful gift fo r your son or daughter, niece or nephew, o r grandchild, especially
if they have been hooked on C B and show an interest in amateur radio . .. yo u do want yo ur gift to be
recognized at the BEST, and o ne that will be remembered in years to come!

73's BEGINNER'S BARGAIN is designed to save you a little mo ney while allowing you to get the best code
tapes, study guide and Novice theory tapes that are availab le anywhere at any price . Order yo urs today , supply is
limited .
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Theory Tapes and Study1
I
I
I

Tapes,~se send Beginner 's Bargain (s) including Novice Class License Code
Guide @$23.00 (foreign add $2.00; first class mail . U.S. & Canada - add $1.00).

TOLL FREE CALL (800) 258·5473 or (800) 251·6771

o Cash 0 Check 0 BankAmericard # _

o Mastercharqe # Interbank #

o American Express # _

Call

Zip

If a gift , print name and address of receiver .

Gift card to read: _

------- 73 MAGAZINE - PETERBOROUGH NH 03458 -----.--
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Best wishes for happy holidays,

o Hill 11/1'

5U.S, & Canada only , .. all others pl ease add $2 per year for
foreig n postage.

December, 1976

During this holiday season we'd like to take a moment
to thank you for making 1976 our most successful year . . .
we appreciat e your support in reading 73 MAGAZI NE and
acknowledging our advertisers with your patronage . . . 73
MAGAZINE has gotten bigger and better with each
succeeding issue and to coin a phrase - "YOU AIN 'T

~
SEEN NOTHING YET !"

We are anticipating an even bigger and more fun-packed£yearful of informative issues in 1977 . .. caution, unless
a miracle happens, the cover price may be increased to
compensate for soaring production costs .. , this may
be our last offer to sell subscriptions for only $18.00* for
three years . .. that 's only SOli a copy (2/3 OFF THE
NEWSSTAND PRICE ) - a savings of $36 over the current
cove r price and who knows how much more when the
prices are increased.

Thi s offer is obviously limi ted to subscriptions received
in 1976 and may not be repeated. Please fill out the sub
scription blank below immediately befo re you get caught
up in the holiday rush and miss out on a terrific saving.

lJlI I I'

}rl" ~ . f wall I 10 W/V(' Iwirl' us m ilch as I sfJf' ll d . .. sen d rlW your S y ear HOLI DAY SPECIAL .
36 issues of 73 f or only $ J8. OU. 1.1
o New sub 0 Start with nexl isstu: 0 Heflew o r Exunul

City 8 Ia"' 7.ip _

Na"'f' CaLl _

o America" f.\"f) n ' ,~,~ # _

Expiration /)ak ---'

S igua / u n' _

F:ndml'tJ $ 0 Cmh 0 Clw ck 0 !\foll ey Unlor

Cllflrl!(' my credi t coni: 0 Uauk,l nwri!'(Jnl # _

o M fHtf'r Cl! ar;!f' # 0 Inl erval/k # "

Address _

I
I
I
I
I
I
I
I
I
LroLL FReT call ( SOli) 258-54 73 OR (800) 25/-677/

-
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TEST EQUIPMENT LIBRARY
Vol. Il l, Radio Frequency Testers

Radio frequency waves are the common denominator of Amateur Radio so here is a book for all hams.
No matter what your specific interest, such i tems as SWR, antenna impedance, line impedance, RF output
and field strength should in terest you. This book not only gives detailed instructions on testing these items
but includes sections on signal generators, crystal calibrators grid dip oscillators, noise generators, dummy
loads and much more. It's a must for all up -to-date shacks.
Test Equipment Library
Vol. III, Radio Frequency Testers $4.95

A vai lable November. 19 7 6

TEST EQUIPMENT LIBRARY
VOL. II , Audio Frequency Testers

HOW'S YOUR SPEECH POWE R? YO UR SHI FT? YOU R SYNC?

You can find out easily with a little time and a junk box fuff o f parts. It's all right there in the new
Volume II of the 73 Test Equipmen t Library . . . Audio Frequency Testers . . . jam packed full of all kinds
o f audio frequency test equipment. So i f you're into sse, RTTY, SSTV, etc., this book is a must for you
... good book for hi-fi addicts and experimen ters too!
Tes t Equipmen t Library
Vol, II, Audio Frequency Testers __ .. _ , _ , ,$4.95

'f;:} ;;;
0 ' - .

• 0 0 Is '.. .....

A vai lable October,1976

TEST EQUIPMENT LIBRARY
VOL. I, Component Testers

BUILD
'(OUR OWN 1

lESl EUUIPMEN1 .

Sp.VE
P.

BUNDLE!

Jus t out is Volume I of the 73 Test Equipm ent Library
.. , how to build transistor testers (eight of 'em), diode
testers (3), IC testers (3), voltmeters and VTVMs (9),
ohmmeters (8 different k inds) , inductance (3), capacity (9 ), Q measurement, crystal checking (6),
temperature (2), aural meters for the blind (3) and all sorts of miscellaneous data on meters . , . using them,
making them more versa tile, mak ing standards, things like that. Invaluable book, ridiculously low priced
Test Equipment Library, Vol. I, Component Testers , , $2.95

Send me:
o Vol. 1.. , ,.. " Component Testers
o Vol. II A ud io Frequency Testers
o Vol. 111 Rad io Frequency Testers

o Cash enclosed 0 Bill Mastercharge # _
o Check enclosed Int erbank # I
o Bill me 0 America nExpress # I
o Bi ll BankAmer icard # Expirat ion date I

Name Sig nature I
I M dress I
I cnv State Zip !
I 2)' magazine • Peterborough NH 03458 12/ 76 JIL _
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by
J. H. Nelson

EDITORIAL BY WA YNE GREEN
EASTERN UNITED STATES TO:

A · NeKt higher frequency also may be usefu l
B · DilfiClJlt cirClJ it this period
N • NQrn'lllll
U · Unsettled
o • Disturbed

CENTRAL UNITED STATES TO:_. .. , , , • • • • , .. .. ,.
_u...'.... '. , , , , , , .. .. ,,. ,,. ..
___uu.. ,,. , , , , , • , .. ,. .. ..
c.uu.. lOfIOt .. , , , , , , .. ,,. ,,. .. ...- • , , • , , , .. .. .. , •.......... ,. , , • • • , • , .. ,,. ..,_. , , " • , , , ,. ,. " "

,-- .. ,. " • • , , • , , " ..
"nco ,. , • • • , • , .. " .. ..
"',.,,,,.... .. " " • • • • , , " " ,.
_"'OllCO .. , , , , , , .. ,,. ,,. ,. ..
1QUT>t .. 'IIOCA ,. , , , , , ,. .. ... ,,. ,. ,.
V.I-I_II , , • • , , .. .. " .. • •
WESTERN UNITED STATES TO:

• • • , • • ,. .. .... , ,
..IIOI"T,". .. , , , , , .. .. .. ... ...
.,.onll... '. ... .. .. .. , , , .. ,. .. ,. ,.
CA.... L 10011 .. , , , , , .. .. .. ,u ... ..
I'""lL..NO , , " ,. .. ... ,
......... .. • .. , .. ... ..
' NO' " • .. ,
.......10 ... .. .. • • • • • , , .. ..
MUOCO .. , , , , , • , .. ... ... ..
"" .',,'.... ,u .. .. " .. • , • , , .. ..
",IIITO "'CO .. , , • , , , .. .. ,,. ... ..
IOUfH ",",eA .. , • , .. .. " .. ,,. .. ..
V_I_I. II

"
, • , , , " "

,
" N ..

I ..' COAI T .. , , , , , ,. .. ,,. ,,. ..

,._. , , , • • • • , ,. ,. ..
....eIl.T'.... , , , , .. .. ,. ' u ' u ..---.......... .. , , • , , • , ,. ,. .. ..
~_. .. , , , , u ,. .. ,,. ' u " ..._- , , , • • • ,. .. ,,. .. , ,--, .. , , • , , • • , .. ,,. ..- , , , , , , ,. .. , , , ,-- ,. , , • , , , , , ..
.."oeo .. , , , , , , .. .. ,,. .. .._._1 '. N N N • • • , , , • ,
",,"TOIIOCO • • .. .. .. .. .. ..
-..... ...IIII;A , , , , , , .. .. " " .. ..
U-I-I- II , , , • , , ,. .. .. , • •-p- .. , , • , , , ,. ,. '. ' ... 1,.

Virginia Mammone he/pI with the
1»steup of type to milke up the pages
of articles in the maguine. This il
vwy eXilcting work, for each blCH;k of
type must be set in precilely right • • •
if it il off even a hair i t lookl cro oktld
to the eye on the pagel. Once the
pages are pasted up, they are made
into negatil".!l and printing plates are
made from the negatives.

1976 DECEMBER 19 7 6
SUN MON TUE WED T HU ,., SAT-- -- -- 1 2 3 4e C •• - N N N N

/, 5 6 7 8 9 10 11
N N U N N N U

,.,.,', Richard FO'C2 W8]QYVIT. 12 13 14 15 16 17 18
who's ~iting lind organizing the neo w
booles which are coming fTOm 13 ... U 0 U 0 N N U

6nd t here IIr" iI lot of them in the 19 20 21 22 23 24 25Sus:In Mikul. he/pi with bundling the WfNks. weh as three more test equi~
piles of (Nil t"-t ~t UIfIl out . w ry mnrt handbooks ... if new Novia N N U N N N U

tUy. No rt! r"" mlil rrilYS Mhind fIN. Study Guide . . . a new RepeiltH At/as 26 27 28 29 30 31 --
~

M<li l for N ch <lip code cent", 11#1 to ~ . •• GenHal Oau Study Gu ide • . . -
sort~ out iIfld bund/~. RTTY Handbook .. . and~ymor•. U 0 U 0 U U
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Meet Fran Di//Oll, who handles
invoicing for subscriptions lind orden
for books. t8{M'S 'nd such iterm. As
more,nd more o( this routine is t,ken
OllfN by the slowly upanding com
puter system ilt 73. Fran should be
able to devor, more tirntl to
e xpanding the Radio Bookshop
service. Fran stso helps with $lI/es and
inventory records, II ntlalssary part of
keeping things moving smoothly.

from fMge 178





TRIO·KENWOOD COMMUNICATIONS INC. 116 EAST ALONDRA/GARDENA. CA 90248

THE PROMISE

OF 2-METER TRANSCEIVING

BEAUTIFULLY FULFILLED BY THE TS-700A.

SUPERB SPECIFICATIONS , EXCEllENT FEA

TURES AND KENWOOD'S REPUTATION FOR

UNSURPASSED QUALITY AND PERFOR ·

MANCE, PLACE THIS UNIT A CUT ABOVE

ALL OTHERS . \

Ef>~,~~~QOD
•
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