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When you think about tools for a custom ized
tool kit remember these leading brand names
from Cooper.They ensure uncompromising
quality and years of dependable service.

They are des igned to meet your unique ser
vice, repair and maintenance needs. So, be
sure you specify Cooper Tools when ordering.

And don 't forget, customized tool kits
containing Cooper Tools are available from a
selected group of Cooper distributors. Don't
take chances on tools. Ask for Cooper tools
or write for the name of the nearest custom \Neller
kit supp lier.
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A new space-age invention and the same effect
as lightning combine to create the world's
first home oxygen regeneration system.

MiracleFuzz

The new Energaire ionized oxygen generator
will make a handsome addition to any desk.

NEW INVENTION

O'JER
50,000

50\..0

*Measurements indicate total number of ions
per cubic centimeter per second at one
meter. These figures may vary by plus or
minus 10%.

Note: One unit not mentioned above pro
duced no ions and actually produced ozone
or several times the maximum ozone concen
tration allowed by federal government
standards.

USED IN HOSPITALS
Many hospitals are now using ionized

oxygen systems in their operating rooms and
burn centers. Their units not only purify the air,
but they also eliminate pollen and other
irritants.

Working in a clean air environment , you
think clearer, are more alert, and you function
better. The Energaire is actually a miniature
lightning machine. The minute you plug it in,
energy is converted into ionized oxygen. This
efficient system uses one watt of power or less
than a penny per day to operate , so you leave
it plugged in continuously .

put a large piece of paper on the wall. Within a
few days notice how black the paper gets.That
black film is finite carbon particulate matter
the same pollutants you would normally
breathe and that would pass through most air
filters . By placing the unit in the center of a
room or away from a wall , that same matter
falls to the ground as dust.

A trip into the mountains exposes you to
nature's freshly ionized oxygen . The Ener
gaire produces this same effect. It will clean
your room of odor-causing bacteria and stale,
musty , or smoky air.

Ionized oxygen should not be confused with
ozone . Ozone has a molecular formula of 03,
whereas the molecular formula for ionized
oxygen is 02 with a negatively-charged ion.

DON'T BE CONFUSED
After we announced the Energaire last year,

many companies came out with their own ion
generators. We purchased a unit from each
company and tested them at an independent
laboratory. The results are shown below:

You need oxygen to live. You can live
without food for 60 days, without water for
seven days , but without oxygen, you won't
make it past two minutes .

That small piece of fuzz located on top of the
cylinder shown above emits negatively
charged electrons which attach themselves to
molecules of oxygen, thus creating ionized
oxygen .

You are already familiar with ionized oxygen
if you've smelled the air after a thunderstorm.
You feel great , revitalized, and alert. The light
ning from the storm adds a small negatively
charged electron to each oxygen molecule in a
process called ionization.

SCIENTISTS DISCOVER
Scientists discovered that air quality can

actually affect your moods, your feelings and
your sense of well being. Air that is positively
charged caused people to be depressed,
moody and tired. Negatively-charged air made
people feel good. We have all experienced air
that is positively charged in air-conditioned
bulldlnqs or in a polluted environment.

Scientists looking for a way to turn positively
charged air into negatively charged air devel
oped the negative ion generator-a product
that produces negatively charged particles
that attach themselves to air molecules and
thus create the same fresh feeling you get
after a thunderstorm.

The new space-age product shown above is
an ionized oxygen generator called the
Energaire air purifier . The copper mesh fuzz
on top of the unit is one of the secrets of the
system.

Although it has no moving parts, you can
actually feel a wind of ionized oxygen pro
duced from the fuzz which spreads to fill an
average-sized room in one minute .

CIGARETIE SMOKE TEST
To show the dramatic effect of ionized

oxygen, you can take the Energaire , blow
cigarette smoke into a clear bowl, and hold the
bowl inverted over the system. The smoke will
vanish. The charged oxygen particles appear
to dissolve the smoke particles , precipitating
them from the air.

In a room, the Energaire air purifier sur
rounds you with these oxygen ions and cleans
and purifies the air so that even in a smoke
filled room , you will be breathing cleaner,
country-fresh air all day long.

WALL TEST
Take our unit and place it next to a wall. Also

Name
Energaire
Omega 700
AirCare
Modulion

"lons
438,000
63,000
72,000
75,000

Price
49.95

245.00
149.95
79.95

We are so impressed with the pleasant
effect of Energaire that we urge you to per
sonally test it yourself in your home or office.
Order one at no obligation. Put it by your desk,
or in any room where you spend a great deal of
time. See if it doesn't rid your room of odor
causing bacteria and stale, musty or smoky
air . Try the smoke and paper tests mentioned
in this advertisement.

SLEEP FASTER
At home, use the Energaire by your bed and

see how country-fresh air allows you to sleep
easier, deeper, and more relaxed.

You should notice the difference within one
day-especially in a work environment. But
use the Energaire for a full month. Then, if you
do not feel totally convinced of the positive
effects of ionized oxygen, return your unit for a
prompt and courteous refund.

The Energaire is manufactured by the Ion
Foundation, a leading ion research and devel
opment company.

Service should never be required, but if it is,
there's a prompt service-by-mail center as
close as your mailbox . JS&A is America's
largest single source of space-age products
further assurance that your modest invest
ment is well protected . The Energaire mea
sures 9" high by 3" in diameter and weighs 24
ounces.

To order your Energaire ionized oxygen
generator, send $49.95 plus $3.00 for postage
and handling (Illinois residents, please add6%
sales tax) to the address shown below or credit
card buyers may call our toll-free number
below . We will send your Energaire ion
generator complete with 90-day limited
warranty on the electronics, a five-year
warranty on the fuzz, and complete in
structions.

Let space-age technology revitalize your life
with the world's first home ionized oxygen
generator. Order one at no obligation today.

NEW LOW PRICE

~
PRODUCTS

O THAT
® THIN~

Dept.RA One JS&A Plaza
Northbrook,lIl. 60062 (312) 564-7000

Call TOLL-FREE 800323-6400
In Illinois Call (312) 564-7000

© JS&A Group, Inc.,1980
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Save on
Scanners!
NEWRebates!

Communications Electronics~ the
world's largest distri butor of radio scan
ners, celebrates Christmas early with big
savings on Bearcat synthesized scanners.
Electra Company, the manufacturers of
Bearcat brand scanners is offering con
sumer rebates on their fantast ic line of
crystal less scan ners pu rchased between
September 15 and November 15 , 1980.

We give you excell ent service because CE
distributes more scanners worldwide than
anyone else. Our warehouse facil ities are
equipped to proces s thou sands of scanner
order s every week,We also export scanners
to over 300 countries and military instal
latio ns. Most items are in stock for quick
shipment. Do your Chrisl mas scanner shop
ping early and order today from CE!

Bearcat?300
The Ultimate Synthesized Scanner!
List price $5 19.95/CE price $329 .00/$20.00 rebate
Your final cost is a low $309.00
4-Band. 50 Channel • Service Search • No
crystal scanner. AM Aircraft and Public
Service bands. • Priority Channel. AC/DC
Bands: 32 -50, 11 8-1 36AM, 14 4-1 74, 42 1-51 2 MHz.
Th e new Bearca t 300 is th e most adv anced auto
matic scanning rad io th at has eve r been off er ed to
th e public . The Bear ca t 300 uses a bright green
flu or esc ent di gital di splay, so it 's id eal fo r mobile
applicati on s. Th e Bear ca t 30 0 now has th ese
added fe atures : Se rvice Sear ch , Displ ay Int ensity
Control , Hold Search and Resume Search keys,
Se para te Band keys t o permit loc k-in /l oc k-out of
an y band fo r mor e effic ie nt se rv ice search.

Bearcat®250
List price $4 19 .95/ CE price $259.00/$20.00 rebate
Your final cost is a low $239.00
50 Channels • Crystalless • Searches
Stores • Recalls • Digital clock • AC/DC
Priority Channel. 3-Band • Count Feature.
Frequ en cy ran ge 32 -5 0, 146-174, 420-5 12 M Hz.
The Bearcat 250 perform s any scann ing funct ion yo u
could possibl y want. With push but to n ease you can
program up to 50 channe ls for auto matic monit orin g.
Ove rseas custo mers sho uld order th e Bearcat 250FB
at $349.00 each . This model is like a Bearcat 250, but
designed fo r intern ati onal ope ration with 220 V AC/ 12 V
DC power supply and 66-88 MHz low band cove rage
instead of 32 -50 MHz.

Bearcat®220
List price $4 19.95/CE pr ice $259 .00/$20.00 rebate
Your final cost is a lo w $239.00
Aircraft and public se rv ice monitor. Frequency
range 32.50, 118 -136 AM, 144-174 ,420-512 MHz.
The Bearcat 220 is one scanner which can monitor all
publi c serv ice bands plus the exc it ing AM aircra ft band
channe ls. Up to twen ty frequencies may be scann ed at
the same time. Ove rseas customers shou ld orde r the
Bearcat 220FB at $349.00 eac h. This model is like a
Bearcat 220, but des igned for inte rnat ional opera t ion
with 220 V AC/ 12 V DC power supply and 66-88 MHz
low band cove rage instea d of 32 -50 MHz.

NEWl Bearcat" 21 OXL
List price $3 19.95/CE pr ic e $209 .00/$ 20. 00 rebat e
Your final cost is a low $189.00
18 Channels. 3 Bands . Crystalless • AC/DC
Frequency range : 32-50,144-174,42 1-512 MHz.
The Bearcat 2 1OXL sca nning rad io is the seco nd ge ner 
atio n sca nner that rep laces the pop ular Bearcat 2 10
and 21 1. It has almost tw ice th e sca nning capac ity of
th e Bearcat 210 wit h 18 channe ls plus dual sca nni ng
spee ds and a bright g ree n fluo resce nt display.

NEW! 50-Channel Bearcat 300

FREE Bearca t" Rebate Offer
Get a coupon good for a $20 reba te whe n yo u purchase a
Bearcat 300,250, 220 or2 1OXL.$10 rebate on models 211,
210 and 160.To get your rebate, mail this coupon with your
orig inal dated sa les receipt and th e Bearcat model number
from the car to n to Elect ra. You'l l receive you r rebat e in four
to six weeks. Offer vali d only on purchases made betwen
September 15, 1980 and November 15, 1980. All requests
must be postmarked by November 29, 1980. Limit of one
rebate per househo ld. Coupon must accompany all rebate
requests and may not be reproduced. Offer good only in the
U.S.A. Void where taxed or prohibited by law. Resellers,
co mpa nies, clubs and orga nizat ions-both profit and non
profit-are not eligible for rebates. Employees of Electra
Compa ny, th eir adve rt ising agencies, distributors and re
taile rs of Saarea t Sca nne rs are also not elig ib le fo r rebates.
Please be sure to send in the co rrect amo unt for your
scanner. Paythe listedCE price in this ad. Donot deduct the
reba te amount since your rebate wi ll be sent di rect ly to you
from Electra. Orders received with ins uff ic ien t payments wi ll
not be processed and will be ret urned.

NEWl Bearcat" 160
List price $279.95/CE price $189.00/$10.00 rebat e
Your f inal co st Is a low $ 179. 00
16 Channels. 3 Bands. AC only. Priority
Dual Scan Speeds • Direct Channel Access
Frequency range: 32-40, 144, 174, 440 -512 MHz.
The Bearcat 160 prese nts a new dimension in scanning
form and functi on. The keyboard is smooth. No buttons
to pun ch . No knobs to turn. Inst ead, fin ger-tip pads
provid e contro l of all scanning ope ratio ns, including
On/Off, Volume and Sque lch. Green easy to read
fluor escent display.

NEWl Bearcat® 5/800 MHz
The world's first 800 MHz. scanner!
This is a new model. Shipments will begin in November, 1980.
List price $ 179.95/CE price $129 .00
8 Crystal Channels. 4 Bands. AC only
Frequency range: 33-50, 144-1.74,440-512,806 -870 MHz.
The Bearcat 5/800 MHz is the only scanner on.the
market today that offe rs cove rage of th e 800 MHz.
public serv ice ban d and the other publi c serv ice bands.
Individu al channe l lockout. Scan Delay. Manual Sca n.

Bearcat" 5
List price $ 129.95/ CE price $94.00
8 Crystal Channels. 3 Bands. AC only
Frequ ency rang e: 33-50, 146 -174,450-508 MHz.
The Bearcat 5 is a value-packe d crystal sca nner built for
the scan ning professiona l - at a price the fir st-tim e
buyer ca n affo rd. Individual lockou t switch es.

Bearcat@Four-Six ThinScan'"
List price $ 179.95/ CE price $114.00
Frequency range: 33 -47, 152-164, 450-508 MHz.
The incredi ble, new Bearcat Fou r-Six Thin Scan' is like
having an inform ation ce nte r in your pocket. This thr ee
band, 6 channel crys ta l cont rolled scanner has patented
TrackTuning on UHF. Scan Delay and Channel Lockout.
Measur es 2'1. x 6'1. x 1:' Includ es rub ber ducky anten na.
Orde r crysta ls for each channe l. Made in Japan.

NEWl Fanon Slimline 6-HLU
List price $ 169.95/CE price $109 .00
Low cost 6-channel. 3-band scannerl
The new Fanon Slimllne 6-HLU gives you six channe ls
of crystal co ntro lled exc ite ment. Uniqu e Auto mat ic
Peak Tunin g Circuit adjusts th e receiver front end for
maximum sensitiv ity acros s the entire UHF band. Indi
vidual channel lockout switches. Frequency range 30-50,
146-17 5 and 450-51 2 MHz. Size 2'1.x6'1. x 1:' Includ es
rubber ducky antenna. Orde r crysta l ce rtif icates for eac h
channe l. Made in Japan.

NEWl Fanon Slimline 6-HL
List price $ 149 .95/ CE price $99.00
6-Channel performance at 4-channel cost!
Frequency rang e: 30-50, 146-175 MHz.
If you don't need the UHF band, ge t this model and save
money. Same high perf orman ce and fea tures as the
model HLU without the UHF band. Order crysta l certif i
cates for each channel. Made in Japan.

FANON SCANNER ACCESSORIES
CHB-6 AC Adapter/ Battery Charger .. . $15.00
CAT-6 Carryinq case for Fanon w/ Belt Clip $15.00
AUC·3 Auto lighter adaptor/ Battery Charger $15.00

OTHER SCANNER ACCESSORIES
5P50 AC Adapter .. .. .. $12.00
51'51 Battery Charger $12.00
5P58 Carrying Case for Bearcat 4-6 ThinScan" $15.00
FB·E Frequency Directory for Eastern U.S.A. . $15.00
FB·W Frequency Directory for Western U.S.A $15.00
FFD Federal Frequency Directory for U.S.A. $18.00
B·41. 2 VAAANi-Cad's forThinScan" and Fanon . . $15.00
A·135 cc Crystal certif icate . $4.00
Add $3.00 shipping for all accesso ries ordered at the same time.

INCREASED PERFORMANCE ANTENNAS
If you wa nt the utm ost in perf ormance from your
scanner, it is esse ntial that you use an exte rna lantenna.
We have six base and mobi le ante nnas specif ica lly
designed for receiving all bands . Order # A60 is a
magnet moun t mobil e ante nna. Orde r # A61 is a gutter
clip mobile antenna. Order # A62 is a trunk-lip mob ile
ante nna. Order # A63 is a '/. inch hole mou nt. Order
#A64 is a% inch sna p-in mount, and # A70 is an all band
base stat ion ante nna. All ante nnas are $30 .00 and
$3 .00 for UPS shipp ing in the cont inenta l United States.

TEST ANY SCANNER
Test any sca nne r purchased from Commun ic ati on s
Elect roni cs '" for 3 1 days befo re you dec ide to keep it. If for
any reaso n yo u are not completely satisfied , ret urn it in
orig ina l co nd itio n wit h all parts in 31 days , fo r a prompt
refund (less shipp ing/ hand ling charges and rebate credits).

CIRCLE 60 ON FREE INFORM ATION CARD

NEWlRegency®* M400
List price $379 .95/C E p r ice $259 .0 0
30 Channel. Sy nthesized. Service Sear c h
Digital c lock. Digital timer. M1 0 0 s tyling
Se arch/Store • Pr iority Chan nel. AC/DC
Freque ncy ra nge: 30 -50 , 14 4- 174, 440-512 MHz.
The new Regency M400 is a co mpact prog rammable
FM mon it o r re cei ver for use at hom e oron the road .

OTHER REGENCY' SCANNERS
To uch K100 .. .. ... .. .. .. . .. .. . .. $199.00
To uch M100...... .. .. .. .. .. .. $ 199.00

NEWl Telephone Products
Electra's co rdless Freedom Phone does everything

an ordinary phone does and more. Because it isco rd less,
you can take it anywhere, inside or outs ide-on the
pat io, by the poo l, in the garage, in the workshop ...even
next doo r at t he neigh bor's.

Mode l FF-500 has pus hbutton dial ing. Rec hargeable
ni-cad batte ries inc luded . Battery low light. Sec ure
feature. Telescopic anten na. Your cost is $ 179 .00 .

. Model FF· 1500 has the same feat ures as the FF-500
but also incl udes a cha rger/cradle that allows the
phone's handset to be recharged away from the base
stat ion. Your cost for this co rdless phone is $ 199.00.
The model FF-3000 has all the sta ndard feat ures
(except charger/cradle) plus interchangeable telescop
ic and rubbe r ducky ante nna. Redial feature. Belt c lip.
Carrying case. Greater range . Your cost is $229.00.

World Scanner Associa ti on""
The WO RLD SCANN ER ASSOCIATION is spo nso red

as a publi c serv ice by Communicati on s Electron ics~

When you jo in, you'll rece ive a one-year membershi p
and our quar ter ly newsletter with scan ner news and
featur es. You'll also get a wa llet 1.0. card, an Off ic ial
WSA Memb ershi p Cer tif icate, and more. FREE c lass i
fied ads fo r members so you can contact ot her sca nner
ow ners when you want to se ll or buy a scanner. FREE
membershi p in the WSA Buyer's Co-op. Your Co-op
membershi p wi ll allow you to get spec ial discoun ts on
scanners and sca nner related prod ucts. Since the WSA
Buyer's Co-op gives you group purchasing power, you
can eas ily pay fo r yo ur membership dues the first t ime
you make a Co-op purc hase. To join, send $ 12 .00
($ 20.0 0 outs ide U.S.A.) for yo ur membe rship materials.

BUY WITH CONFIDENCE
To g et the fastest d elivery fr o m CE of any scanne r, se nd
or phone your order directly to our Scanner Distri but ion
Center:" Be sure to calculate your pr ice using the CE pr ices
in th is ad. Mic higa n residents please add 4% sa les tax.
Written purchase orders are accepted from approved gov 
ernment agencies and most well rated firms at a 10%
surcharge for net 30 bi lling. All sales are subject to availa
bil ity. All sales on accessories are final. Prices , terms and
specif ications are subject to change without notice. Out of
stock ite ms wil l be placed on backorder automatica lly un less
CE is instructed differently. Most products that we sell have
a manufactur er's warranty. Free copies of warranties on
th ese products are ava ilab le prior to purchase by writing to
CEo Int ern ational orders are invited wit h a $20.00 surcha rge
fo r specia l hand ling in addition to shipp ing charges. Al l
shipments are F.O.B. Ann Arbor, Michigan. No COD's
please. Non-cert ified and fore ign checks requi re five weeks
bank clearance.

Mail o rde rs to: Communications Electron lcs;
Box 10 0 2, Ann Arbor, Mi chig an 48 106 U.S.A. Ad d
$6.00 per scanne r or pho ne pr odu ct fo r U.P. S.
ground sh ipp ing, o r $ 12 .00 for faster U.P. S. air
shippi ng to so me locat ion s. If yo u have a Maste r
Cha rge or Visa ca rd, yo u may ca ll anytime and
place a c red it card o rde r. Ord e r toll fr ee in th e U.S.A.
80 0 -52 1-44 14 . If yo u a re outs ide th e U.S. o r in
Mi chig an , di al 3 13-994-4444. Deale r inquiries
inv ited . All o rder li nes at Co mm u n ic at io n s
Electronics '" are staffed 24 hou rs.
WSA;" Sca nner Dist ribution Cente r" and CE logos are
trademarks of Communications Electronics:"
t Bearcat and Freedom Phone are federally registered
trademarks of Electra Company, a Division of Masco
Corpora t ion of Ind iana.
t Regency is afede rally registe red trademarkof Regency
Elect ron ics Inc.
Copyright 01980 Communications El ec tron ics'"

4~OMMUNICATIONS
"ELECTRONICS'"
854 Phoen ix 0 Box 1002 0 Ann Arbor, Michiga n 48 106 U.S.A.
Call TOLL-F REE( BOOI521 ·441 4 orout, ld. U.S.A. (3 13) gg4-4444

We're first
with the bestl'
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47 CIRCUIT DESIGN STATION
Prototype and debug your circuits using th is battery
powered design station. James Barbarella

61 BUILD YOUR OWN ROBOT
Part 4. Construction deta ils for the body frame and
body rotat ion mechanism. James A. Gupton, Jr .

65 A BYTE OF POWER AC CONTROLLER
Interface card for your computer lets you independently
switch on or off 8 AC power circu its . L. Steven Chealrs

4 LOOKING AHEAD
Tomorrow's news today . David Lachenbruch

16 SATELLITE TV NEWS
The latest happen ings in an excit ing new industry.
Gary H. Arlen

52 METAL DETECTORS
A look at the different types, the circuitry, and how
the y differ. Robert F. Gallagher

98 STATE OF SOLID STATE
High-efficiency photovoltaic sol ar panels. Karl Savon

56 TTL DESIGN: TIPS AND TRICKS
Tips and tricks you should know the next time you
design a circuit using TTL IC's.

78 pA783 IC AUDIO AMPLIFIER
Circuit applications for this nifty IC. Jim Essex

80 NEW IDEAS
A winning circuit app lication from our readers .

70 TV INTERFERENCE
A look at the various types of TV interference and how
to eliminate them. Jack Darr

101 SERVICE CLINIC
A look at several useful hints from our mailbag .
Jack Darr

102 SERVI£;E QUESTIONS
R-E's Service Editor solves technicians' problems.

73 HOW TO INTERFACE SYSTEM COMPONENTS
If you 're the owner of a stereo system using separate
components , here's how to put them all together.
Len Feldman

76 R.E.A .L. SOUND LAB TESTS SHURE M97HE PHONO
CARTRIDGE
This medium/high priced cartridge rates superb.

90 COMMUNICATIONS CORNER
Why pay extra for features and performance we may
never use? Herb Friedman

58 USE A PIA FOR SIMPLER pP-BASED CIRCUITS
Your next microprocessor-based project should
include a PIA for simp ler circuitry . David R. Anderson

26 Heath IM-2215 Portable DMM
36 B&K-Preclslon 820 Digital Capacitance Meter
37 Bearcat BC-211 Programmable Scanner
38 Realistic TRe-209 Walkie-Talkie
40 Dalwa C5-201/C8-401 Coaxial Antenna Switches
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ON THE COVER
The experimenter's circuit design
station will make a great addition
to you r workbench. Use it to pro
totype and debug your circu its
before hardwiring them . The sta
tion is battery powered and in
cludes a two-phase clock oscil
lator, LED status indicators, de
bounced switches, and a solder
less breadboard. Get started
building yours today . Construc
tion details start on page 47.

TV INTERFERENCE can be more tha n Just an
noying. For a look at the different types and
what you can do to eliminate them, tu m to
page 70.

BUILD YOUR VERY OWN ROBOT with manipu
lator arms and mobile base. Multi-part con
struction series continues on page 61.
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As a service to readers. Radio--Electronics publishes avail able plans or information relating to newsworthy products, techniques and scientific and technological developments.
Because of possible variances in the quality and condition of materials and workmanship used by readers, Radio-Electronics disclaims any responsibility for the safe and proper
functioning of reader-built projects based upon or from plans or information published in this magazine.
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VIDEODISC
WINNER?

A MINI
CASSETTE VCR

AM STEREO
DELAYED

By at least one way of measuring, the battle for the mass-market videodisc system may be over. In
terms of adoption by color-TV brand names , RCA has won hands down, without having sold a single
player or disc. At press time, color-TV brands representing 52.5% of color-TV set sales had announced
they're adopting RCA's CED (Capacitance Electronic Disc) system, which RCA will sell under the
SelectaVision name .

Based on market shares for the 1980 model year as published by the newsletter Television Digest ,
here' s how videodisc- system adherents stack up: The RCA CED system has 52.5o/o-composed of RCA
(21% of the color market ), Zenith (20.5%), Sears Roebuck (7.5%), Sanyo (2%), J.C. Penney (1.5%).
The VHD (Video High Density) system deve loped by JVC and Matsushita has 14.5o/o-composed of
General Electric (7.5%), the choice is still subject to approval by GE's board of directors at press time,
Quasar (5%), Panasonic (2%), JVC (less than 1%). The VLP (Video Long Play) developed by Philips
and MCA has 8.6o/o-composed of Magnavox (7%), Pioneer (not in TV market), Gold Star (less than
1%). Of those color-TV brands still uncommitted at press time, largest were Sony (6.5% of color mar
ket), Sylvania (4%), Montgomery Ward (2.25%) and Hitachi (1.7%).

The VLP opt ical system is already on the market in many areas of the United States, with players
by Magnavox and Pioneer. The VHD groove1ess capacitance system is scheduled for marketing late in
1981. RCA plans to introduce its system to distributors next month (December 1980), to dealers in
February 1981, and to start retail marketing with a nationwide ad campaign in March. The player is
scheduled to cost "under $500;" movie-length discs will cost $20 to $25.

Althou gh the RCA system frequently has been unfavorably compared with the other two because its
lack of special effects-such as freeze-frame, fast and slow motion, and random access-the production
model player does have a visual search feature that permits rapid scann ing of the disc in either direction
with a fully synchronized picture on the screen. If both the forward and reverse visual-search push
buttons are depressed simultaneously. a single revolution of the disc is repeated until the buttons are
released . In cases of titles and other scenes lacking motion , that gives a stop-action effect , because
each revolut ion consists of four TV frames. RCA says that future deluxe models may have the same
special effects as the other systems.

RCA also revealed that its second model , at a "slight increase in cost," will have stereophonic sound
capability , and will be introduced in 1982.

On the heel s of Sony's demonstration of a single-piece developmental combination camera-VCR using
a micro-cassette (R-E, October 1980), Technicolor Audio-Visual has started marketing a compact ,
seven-pound, portable VCR that uses a cassette only slightly larger than a standard audio cassette. The
cassette currently can hold 30 minutes of helically scanned color picture and sound , but Technicolor
says it will have a compatible one-hour cassette early next year.

The VCR carries a suggested list price of $995, the 30-minute cassette $8.95, about the same as the
3-minute cartridge of super-B film it is designed to replace . The unit is designed for both the amateur
home movie market and the industrial-educational audio-visual field. It can be used with any consume r
co lor or black-and-white video camera. Technicolor is selling a Hitachi-made color camera as a com
panion to the VCR, but says it plans to introduce a more miniaturized camera in 1981 using a standard
pickup tube (not a CCD or other solid-state pickup). Also in the works is a single-piece camera-VCR.

Technicolor says the new VCR isn't intended to compete with the Beta and VHS formats, but with
film cameras and projectors. The VCR is made in Japan by Funai Electric , the tape and cassette by
Fuj i. Although Technicolor hopes to have an exclusive on the VCR for some time, it invited other manu
fact urers to develop recorde rs that can use the same cassette . Inside, the VCR looks like a miniatur
ized VHS recorder. A small rechargeable battery (included in the seven-pound weight) is capable of
40 minutes of recording or 80 minutes of playback; it can be recharged in one hour.

Don't look for AM stereocasting to start any time soon. The best guess now is early 1982 at the soonest,
as a result of the bitter controversy that erupted over the FCC' s 'choice of the Magnavox system over
four others. After the Commission chose Magnavox, critics were quick to point out that it generated
" pops" at 95% negative modulation . Magnavox retorted that the pops are completely eliminated by
special circuitry in the IC designed for the system.

Nevertheless, the Commission took note of the brouh aha over its choice by letting its engineering
staff go back and refine and improve the decis ion-making that led to the choice of Magnavox . The
decis ion will be released and the public will be given the opportunit y to comment . That could result in
the choice of another system. or in reaffirmation of the system originally chosen-but it means more
delay. Although FCC staff sources say the delay could be as short as six months. past experience indi
cates it's more likely to be a year or more before there is AM stereocas ting.

DAVID LACHENBRUCH
CONTRIBUTING EDITOR
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Box
My wall timers were great
for the first year. Then
a strange thing
happened.

By Joseph Sugarman, President
JS&A Group, Inc .

This advertisement is about a few wall
timers I installed in my home. I expected them
to automatically turn my lights on and off and
make my home appear lived-in , even when I
wasn 't at home.

But I was in for a surprise.The timers started
to buzz . Not loudly, at first , but still very notice
ably . Then, after a few months, they started
buzzing more loudly.And finally a few of them
pooped out completely.

ABSOLUTELY SILENT
No wonder. The timers I bought were

mechanical devices with a motor and moving
parts that switched on and off every 24 hours.
In time, the parts aged and buzzed as they
wore out. Eventually, they went out complete
ly. I called my light timers, "Buzz Boxes" and
knew the electronic revolution was not far be
hind with a silent and more dependable unit
that would do a lot more.

Last month Dynascan Corporation con
tacted me with a new wall timer which they
called the "Night Sentry." This one was totally
solid state, no moving parts and above all, .
absolutely silent. But there were a few plea
sant surprises.

LIVING PATTERN PROGRAM
The Night Sentry is very easy to program.

Just turn a dial to the time (an AM or PM
indicator appears) and press a button which
turns on the light. Set the time you want the
light to go off and press the same button to turn
the light off. Keep repeating this process and
the Night Sentry will remember the entire
program and repeat it for you in silent accuracy
year after year after year.

You can also program it in its 'living-pattern '
mode. Simply turn your lights on and off
throughout a typical day as you normally do.
After 24 hours the Night Sentry will remember
the exact pattern and your timer will operate
your lights just as you yourself did-all
automatically.

LONGER BULB LIFE
If by chance you have a power failure, the

Night Sentry will keep its memory for at least 5
minutes. Since most power failures are

momentary, you won't have to reprogram it.
But if the power failure is longer than five
minutes, when the power does come back on,
your lights will remain in their off position.

The Night Sentry has a unique feature that
in time could actually pay for the unit. Most
bulbs burn out because the power surges each
time a bulb is turned on. These power surges
weaken a bulb. The Night Sentry has a built-in
'soft start' system that eliminates the surge
and thus your bulb will last up to three times
longer than its normal life. This is a very
important feature for outdoor lighting where
bulbs are often more difficult to change and
seem to always go out in the dead of winter.

BATTLESHIP CONSTRUCTION
When Dynascan Corporation developed the

Night Sentry, they decided to go overboard
and produce a product that far exceeded
standard specifications . For example, the
Raytheon Triac used in the system was de
signed for 220-volt products -not just your

The Night Sentry is almost as small as a
typical light switch so you could even install
two of them in a double gang wall plate.
standard 11O-volt wall ·switch. There are
transient surpressors built to take a voltage
surge of up to 2500 volts-in short the Night
Sentry was built like a battleship .

Even if you've never installed a light switch
in your life, you'd find it a snap to install the
Night Sentry. Just turn off the power at your

fuse box, connect two wires by twisting them
together and screw the Night Sentry into your
old electr ical box. Installation takes less than
five minutes and you use the same wall plate
you had on your switch before.

I have recently replaced all of the timers in
my home. I even added a few in places like my
bedroom 50 that all my lights turn on when it's
time to get up. I don't need an alarm clock now.
My outdoor and indoor lights are now silently
and efficiently controlled, and my house looks
lived in even when I'm away.

TRY ONE OUT
We urge you to order a Night Sentry for only

$24.95 plus $2.50 for postage and handling
(Illinois residents add 6% sales tax) or order
two for $47 plus $3.00 postage and handling.
Credit card buyers may call our toll-free
number below. We'll send you a Night Sentry
solid-state timer complete with easy-to-install
instructions and a one-year limited warranty.
There is also a three-way switch timer for $5
extra per unit.

Then use the Night Sentry for a month.
Program it. See how silently it operates and
then order more for the other rooms in your
house . If, however, you're not completely
satisfied, return your unit within 30 days for a
prompt and courteous refund, including your
postage and handling.

I can personally recommend the Dynascan
Night Sentry timers. I have them throughout
my home and my friends have them too. They
really add to our security and peace of mind
and I urge you to at least order one at no
obligation, today.

Dept.RA One JS&A Plaza
Northbrook, III.60062 (312) 564-7000

Call TOLL-FREE 800 323-6400
In illinois Call (312) 564-7000

© JS&A Group,lnc.,1980
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PANASONIC HAND-HELD COMPUTER RL-H1000, shown here in a briefcase combination with cal
selle interface, acoustic coupler/telephone modem, and mini-printer.
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Videodiscs or VCR's?
Most retailers believe, says Massachu

setts consulting firm Venture Development
Corp, that videocassette recorders (VCR's)
and videodisc systems are non-competitive
products (like audio tape decks and turn
tables). Consumers don't agree.

People who do not own video playback
equipment tend to prefer VCR's by over
three to one. About 20 percent want both
kinds of systems. Another fifth have no
preference but are sure they wouldn 't buy
both VCR and disc equipment.

Among owners of VCR equipment the
number who would want both systems is
higher. About 30 percent of VCR owners
would like to have a videodisc system in
addition to their present VCR's .

Newest computer
Panasonic is introducing what it de

scribes as a "revolutionary" hand-held
computer (HHC) system. It consists of the
RL-H 1000 hand-held computer plus pe
ripheral devices that include an input/out
put interface that permits attaching six
additional peripherals; an acoustic cou
pier/telephone modem, a cassette inter-

face, a video RAM interface for hookup to a
home TV set, a mini-printer, RAM memory
expanders, and ROM memory expanders.

The RL-H 1000 has a built-in RAM, which
permits the user to store up to 500 cnaract- .
ers for use as a portable, electronic memo
pad. A self-contained world-time clock
shows date, hour, and minute. There is also
a programmable timer, with alarm and
message function, to work as an electronic
secretary.

The HHC is compatible with virtually
every computer bank in the world via its
telephone modem/acoustic coupler. It is
expected to be on the market in late 1980.
Price has not yet been finalized.

The electronic newspaper
Predicted by this and other magazines

for many decades, the " elect ronic n~wspa

per" has come into actual being. The
Columbus (OH) Dispatch began ' early in
July to transmit its entire editorial content
to 3,000 home-computer terminals around
the country, on a system called Compu
Serve. Subscribers to the service can se
lect any desired item from a condensed
index and display it on their home termi
nals. Cost of the service is $5 per hour .

Thirteen other newspapers, ranging from
The New York Times to The Middlesex
News of Framingham, MA, expect to be on
the CompuServe system within a year.

The Knight-Ridder newspapers are tak
ing a somewhat different approach in an
experiment started in Coral Gables , FL.
Two hundred personal computers have
been installed in homes in the area, at no
cost to the families involved. Knight-Ridder
is supplying the computers and the Bell
System the terminals and the phone lines
that link the individual home computers to
the system.

Both news and advertising are transmit
ted , with 31 advertisers participating in the
project. Viewers seeing the ads can type
orders on their own terminals, and the cen
tral computer will relay the orders to the
company offering the goods for sale.

-News is supplied by the Assoc iated
Press, which transmits 60,000 to 100,000
wordsdaily to the project. It is stated that if
the Associated Press puts out a bulletin,
the Coral Gables viewer may be able to see
it on his own screen before he hears it on
the radio.

"Clear:-channel" abandonment
Up to 125 new AM stations may be able

come on the air as a result of the recent
FCC decision to abandon the " clear-chan
nel" concept. Many of the new slots will be
earmarked for groups that have not been
able to get a proportional share of air time
up to the present. The same decision, of
course, will greatly cut the coverage of the
present 25 clear-channel stations, which
have been in complete possession of a sin
gle frequency, or have shared it with only
one or two stations at great distances.

The clear-channel concept was devel
oped in the earliest days of broadcasting ,
when listening for distance was to many the
important reason for owning a radio set . A
station that could be heard 2,000 miles
away was considered to be performing an

. important service. (That went so far that in
a number of large cities, the broadcast sta
tions shut down for one night a week, so
that listeners in the city could hear distance
without local blanketing.) With improved
broadcast quality and content, dx-ing
dropped in popularity and practically dis
appeared.

The FCC voted to protect the signals of
the former 25 clear-channel stat ions within
a rad ius of 750 miles, thus still giving them
greater coverage than other stations.

The Commission sta ted that , in consider
ing new applicants, it would give prefer
ence to organizations at least 50-percent
owned by minority groups or non-profit
operations, or applicants who would be
pioneers, offering the first full-time service
to their communities.

continued Oil page 12



Facts from Fluke on low-cost DMM's

Fora lneasurelnent like this,
every lnillivolt matters,

In digital multimeters, accuracy
and resolution go hand in hand. After
all, an extra millivolt of resolution
means nothing un less you can trust its
accuracy. For critical measurements
like checking avioni cs, calibrating
medical systems, or simply verifying
the performance of your circuit, it
takes a precision DMM to fill the bill.

The new 41h-digit Fluke 8050A
delivers 0.03% basic de accuracy and
0.005% of full sca le resolution. Measure
ac and dc voltages with 10 fJ.V of
sensit ivity. Or resolve 10 nA of current
an d 10 milliohms of resistan ce. All
guaranteed for one full year.

That's the kind of perform
an ce you demand in a

bench /portable DMM. And it's from
Fluke , the leader in DMM's with a
thirty year reputation for reliable, high
quality precision instru mentation.

Of course, there 's more to the
8050A story. With our hybrid True
RMS converter you get hone st,
accurate ac answers to 50 kH z with out
missing any significant distortion
components. A dB function features 16
selectable reference impedan ces. And
the relative mode lets you make offset
measurements in all instru ment
functions.

You' ll also find all the other
dependable Fluke features on the new
8050A. Conductance for those high
resistance and leakage measurements
to 100,000 Megohms. Extensive
overload protection and safety
features. A full line of accessories. And
a low price of only $349 U.S.

For all the facts on the new8050A's
accuracy an d reliability, call toll free
800-426-0361; use the coupon below;or
contact your Fluke stocking distributor,
sa les office or representative.

IN TH E U.s. AND NON·
EUR OPEAN COUNT R IE S: IN EUROPE :

-John Fluke Mfg. Co.. Inc. Fluke (Holland! B. V.
P.O. Box 43210 MS '" 2B P.O. Box 5053. 5004 EB
Moun tlake Terrace. WA 98043 Tilbu rg, The Net her lands
(206) 774·2481 (013) 673 973
Telex: 152662 Telex: 52237

o Please send 8050A speci fications.
o Please send all the facts on Fluke

low-cost DMM 's.
o Please have a salesman ca ll.

Name

Mail Stop

St at e Zip

Tel!,phone ( Ext.

For technical da ta circle n o. 72
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Nil training inTV
and AudioServicing
keepsugwith the
state01 the art.

Now youcan learn to
servicevideo cassette

and disc systems.
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Free Catalog...
No Salesman Will Call

Send today for our free 100
page catalog which shows all the kits
and equipment, complete lesson plans,
and convenient time payment plans
for courses to fit your needs and
budget. Or explore the opportunities
inother NRI home studycourses like
Microcomputers & Microprocessors,
CB and Mobile Radio, Aircraft and
Marine Radio orComplete Communi
cations. Send the postage-paid card
today and get a head start on the state
of the art. If card has been removed,
write to:

NRI NRISchools
McGraw-Hill Continuing

.~ ,~ ~ Education Center
C- 3939 WisconsinAve.Itn I Washington, D.C. 20016

(Summaryof surveyon request.)
That'sbecauseyou can't beat

the trainingand you can't beat the
value! For hundreds of dollars less
than competing schools,NRI givesyou

botb color TV and audio...

Other NRI training includes Computer 'lechnolcgy
Complete Communications Electronics.

and now includes training in video
cassette and disc systems. Send for
our free catalog and see for yourself
whyNRI works for you.

NRI Includes
the Instruments You Need

You start by building a transis
torized volt-ohm meter which you use
for basic training inelectronic theory.
Then you assemble a digital CMOS
frequencycounter for use with lessons
inanalog and digital circuitry, FM
principles. You also get an integrated
circuit TV pattern generator, and an
advanced design solid-state 5" trig
gered-sweep oscilloscope. Use them for
learning, then use them for earning.

NRI Training Works ...
Choice of the Pros
More than 60 years and a

million students later, NRI is still first
choice in home study schools. Ana
tional survey of successful TV repair
men shows that more than half have
had home study training, and among
them, it's NRI 3 to lover any other
school.

(diagonal) color Tv. It's the only
one that comes complete with built
incomputer tuning that lets you
program anentire evening'senter
tainment. As you build it, you intro
duce and correct electronic faults,
study circuit operation, get practical
bench experience that gives you extra
confidence.

You also construct a solid-state
stereo tuner and amplifier complete
with speakers. You even assemble pro
fessional-grade test instruments so
you know what makes them tick, too.
Then you use them inyour course,
keep them for actual TV and audio
servicing work.

Learn at home at your convenience.

Learn at Home
in Your Spare Tune

And you learn right athome,
atyour own convenience, with
out quitting your job orgoing to
night school. NRI "bite-size" les-

sons make learning easier...NRI
"hands-on" training gives you

practical bench experience as you
progress. You not only get theory, you
actually build and test electronic cir
cuits, a complete audio system, even
a color Tv.

Build Color TV with
Computer Programming

As partof your training in
NRI 's Master Course inTV/Audio/
Video Systems Servicing, you
actuallyassemble and keep NRI's
exclusive designed-for-learning 25"

You build color 1\', hi-Ii , professional instruments.

Now, inaddition to learning
color TV and audio systems servicing,
you get state-of-the-art lessons in
maintaining and repairing video cas
sette recorders, and the amazing new
video disc players, both mechanical
and laser-beam types.

11
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Electronic credit card
The electronic credi t card , long familiar

to science fiction readers, has now been
developed in the real world, and is in actual
use in some Italian pay telephones. Work
ing with the Italia n telephon e company SIP
(Societa Italiana per I' Esercizio Telefoni 
co), SGS-ATES of Waltham, MA, has
brought out a new and unique low-cost
XCARD. This new card uses a non-volatile
memory technology.

THE ELECTRONIC CREDIT CARD, as designed
for pay telephone use. The instructions on the
face of the "card" show how to use it and tell
the user to remove the tab before trying to
insert it.

The XCARD consists of a 17 X 8 bit
memory in a credit-card style package. The
consumer buys a card with memory celis
representing 100 credi t units (the other 36
bits are for security, control, and testing).
The credit cells are blank. When inserted in
the payphone or other vending device , the
vend ing terminal writes into some of the
memory cells , to the extent of the custom
er 's purchase. When the cells are all written
into, the cred it is exhausted and the card is
thrown away.

Misuse is prevented by a security code in
the memory. Resale of used cards as new is
prevented by a plastic tab, which must be
removed to insert the card in the phone.

Designed for pay telephones, the XCARD
can be as usefu l for other applications,
highway toll booths for example.

Fuel control system for jets
Tests of the Delco Flight Management

System on Pan American planes showed a
fuel efficiency improvem ent of 1.5 percent

on 10 Boeing 747's. While the improvement
is not startling stat istically, it translates to
an annual saving of 7.5 million gallons of
aviation fuel on Pan Amer ican 's fleet , or a
saving of 5.5 million dollars.

The flight management system minimizes
fuel consumption by closed-loop control of
aircraft pitch and thrust, adjusting the
throttle and pitch control for conditions of
flight-climb, cruising, and descent, and tak
ing into account the altitude, the aircraft's
continually changing weight, the outside
temperature and other factors. With the
help pf Motorola LSI circuitry, the whole
system is compressed into four " black
boxes ," weighing a total of 28 pounds.

Computer crime
"Computer crimes have to date been

shoe-horned into existing, but inadequate,
laws dealing with crimes ranging from mail
and wire fraud to obscene phone calls, "
states Philip R. Manuel , former chief inves
tigator of the U.S. Permanent Subcommit
tee on Investigation, and now an investiga
tive consultant in the area of white-collar
crime.

Urging the adoption of the Federal Com
puter Systems Protection Act (S-240) , in
troduced by Senator Abraham Ribicoff in
1977, and again in January 1979, Manuel
said , " In spite of its rhetoric concerning the
severity of white-collar crime, Congress
has refused to take action on S-240, there
by helping to perpetuate the theft of per
haps a billion dollars annually."

The Ribicoff bill, he said, " . .. clearly
defines computer crimes as computer
crimes and affords a large measure of pro
tection to the computer systems of the
Federal Government, financial institutions,
and all businesses that operate in inter
state commerce. It further envisions pro
tection for sophisticated electronic fund
transfer systems whose vulnerability to
computer fraud is enormous. "

Home, personal electronics
According to a research repo rt recently

issued by Venture Development Corp of
Wellesley , MA, home and personal elec
t ronics will by no means stand still in this
slugg ish industrial period. Instead , the val
ue of U.S. home and personal electronic
products will increase by almost 20 percent
annually through 1982.

The factory value of home electronic
products will more than double, from
$336.8 million in 1978 to $764.1 million in
1982. Personal elect ronics-$1 ,261.6 mil
lion in 1978-will reach $2,421 million in
1982. Products most heavily dependent on
microelectronics will show the strongest
growth, the researchers believe.

Personal electronics-as defined in the

report-includes calculators, electronic
watches and personal computers. Greatest
growth is expected in computers-49.5
percent annually.

Home security equipment has been
grouped with more conventional home
electron ics for the growth figures quoted.
Production of intrusion detectors is ex
pected to increase by 71.4 percent annual
ly through 1982.

Columbia tries new record
CBS Records has recently placed on the

market a " new" disc-a 10-inch, 33'/3 rpm
mini-album that will retail for about $3
instead of the $6 to $9 of standard albums.
Each Nu-Disk, as it is called, will carry two
songs on each side, rather than the five or
six songs of " standard" albums.

An important reason for the new record
is the great slump in demand for standard
albums. CBS Records reported earn ings
for 1979 only a little over half those for
1978. Part of the slump, says the East
Coast director of artists and repertory for
Epic Records (one of the Columbia group)
is that too many albums were trying to get
by on one good cut, padded with rubb ish.
The new record will be directed to the cus
tomer who wants more for his money.

The first Nu-Disks consist of releases by
Cheap Tr ick, leading Brit ish band , and
three other British groups: the Cont inen
tals, New Musik, and Propaganda.

Belgian videotext
The Antiope videotext system, which en

ables TV viewers to dial up news, weather
information, sports results , stock and mar
ket prices, and other services on their TV
sets , is being used by RTBF, the Belgian
radio-TV system, in an experiment begin
ning in November. Antiope will supply the
system for the service, and Belgians will
supply the material to be transmitt ed.

The new service is being broadcast to
the French-speaking populat ion of Belgium
from a transm itter in the city of Liege.

In France, home of Antiope, telete xt ter 
minals have been installed at numbers of
gas stations , to inform motor ists of weather
and road cond it ions. Each terminal is at
tended by a hostess, who uses a small key
pad to dial up information requested by
drivers . The information then appears on
the screen almost immediately, for the mo
torists' perusal while their cars are being
serv iced.

The Antiope system is being tested in the
United States, under the sponsorship of the
French company's subsidiary, Antiope Vid
eotext Systems, of Washington , DC. Sever
al stations, including KMOX-TV, St. Louis ,
and KNXT-TV and KCET-TV in Los An
geles, have tested or have already begun
experimental Antiope broadcasts. R-E



Very sharp printout
at very low payout

The Heath H-14 Printer gives you high-performance
features at one of the lowest pric e s anywhere...

The H-14's remarkabl e price in clu des co n necting cables,
paper rack, paper, an d ribbon - so you're all r eady to
run. An d service for the H-14 is available at 61 Heathkit
Electron ic Centers in the U.S. or Canada.
Check out the micropro cessor-based H-14 Printer today,
in kit form or fac tory assem ble d. You'll find complet e
details in th e n ew est, FREE Heathkit Catalog . Send for
y ou rs today, or pick one up at the n earest Heathkit
Electronic Ce n ter. D ealer inquiries on assembled
units are invited, too.

• 5 x 7 d ot matrix a n d high quality impact printhead \
give you clear, easy-to-read images

• Stan dard 96-characterASCII set, UPPER and lower case
• Operator or software-selectable lin e widths; 132,96,

or 80 characters
• Co m patib ility with any compu ter having RS-232C or

20 rnA curren t loop serial interface,with handshaking
• Sp rocket paper feed, with ad ju stab le sp ac ing, to keep

p ap er moving smoothly
• Sustainable print speed approximately 30 ch aracte rs

per second
• "Pa p er jammed" and "p aper out" signals to prevent

loss of d ata
• Selectable baud rates from 110 to 4800
• Co nveni ence of standard fan-fold p aper, 2 .5 t o 9.5

inches wi de
• Chrome wire rack to keep paper n eat

Visit yo ur Heathkit
Service Cente r
H·14 Printer8 are on di8play
at the 61 H e ath kit Electronic
Cemees throughout the U.s .
and Canada. See yo ur telep h one
white p a g e s fo r the l o ca tion
neare 8t yo u.
In th e u.s. Hea th kit Electro n ic
Ce n te rs are u nits o f Veritech no logy
Electronic s Corpo ra tio n .

' In kit form . FO B Ben ton Harbor. MI. Also availab le
co m p le te ly asse t.•bled at $8 95.00. FOB Benton Harbor.
Pr ic es su b ject to c ha nge wi t h o u t n ot ice .

CIRCLE 25 ON FREE INFORMATION CARD

Co mplet e s e r vic e , so yo u'r e
never left out in the cold Heatli

Computer Systems

Sendior
FREE Catalog
Write to: Heath Company,
Dept. 020-714
Benton Harbor, MI 49022

CP-191
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New Life for CB

The fou rth anniversary of 40-channel CB radio is right around the
corner. Four years ago, CB was growing rapidly. In response, the
FCC expanded the service from 23 channels to 40 channels. Then,
consumers stopped buying 23-channel radios in antic ipation of the
coming 40-channel units. Unfortunately, that occurred at the same
time th at CB manufacturers were churning out 23-channel units at
an incredi ble rate building up an inventory in an attempt to get ahead
of the incred ible consumer demand. Twenty-three channel CB radios
were everywhere; in retail stores, warehouses-and there were many,
many thousands in the Japan-to-U.S. pipeline. Manufacturers found
themselves in a sea of 23-channel un its and they wound up taking a
bath. Prices were lowered to incredibly low levels in an attempt to
sell off the 23-channel stockpiles. One by one, CB manufacturers
became extinct. CB radio has never been the same.

There are many occasions during the course of our lives when we
sit up , take notice of an ingenious idea, and say "Why didn't I think
of that ?" That's how this month 's editorial was born. I wish I could
take th e credit for the idea behind this month's editorial , but that
credi t be longs to Mr. Earl Heider of Salem, Oregon. Mr. Heider for
warded me a copy of a letter he sent to the Governor of the State of
Oregon . In that letter, Mr. Heider outlines a plan to put CB radio to
better use. I agree with that plan.

Unfo rtunately, throughout all this, 40 channels were never really
necessary. In fact , even the 23-ch annel spectrum was never fully
used. Sure there was overcrowding and the fight for airtime resem
bled something of a brawl. But the active channels will always be
the sam e few. Channel 19 is likely to remain the most popular mob ile
channel, no matter how many additional channels are added . The net
resul t is a few overcrowded channels and many blank ones.

Now fo r Mr . Heider's idea. Why not put one of those unused chan
nels to good use. Let's install a series of transmitters along the major
highways to transmit road and traffic conditions. Those transmitters
would be t ied into the central traffic office in each locality. In addi
tion, other unused channels could be used to broadcast such topics I

as health information, educational material , energy saving ideas , etc .
The only potential problem is the possible effect of skip reception on
such a system. West Germany has a simi lar system already in oper
ation . That system is experimental and uses FM broadcast frequencies.

Mr. Heider's proposal is for the State of Oregon. I feel that part of
the fu ndi ng for that should be provided by the Federal Department
of Transportat ion and instituted on a nationwide scale . There are
many, many CB radios still in service. Let's put them to better use.
That w ill benefit not only the publ ic but it might just revital ize the CB
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ADVANCE IS PROUD TO INTRODUCEe Non-Unear Systems, Inc. NEW TOUCH TEST 20 D M M
A PORTABLE LAB IN ITSELF

At 3 lbs. 10 oz.. the MS-230 is the lightest miniscope around. Now you can take the scope to the problem.
Or bring the problem to the scope.

e Non-Linear Systems, Inc.
Specialis ts in the science
of staying ahead.

MS-230. Awhale ofa miniscope.
With our ingenious, newMS-230 .
30-megahertz. battery-operated.
dual-trace miniscope, porta
bility's suddenly not a problem
anymore. At 3 lbs . 10 oz ., it's the
smallest. lightest miniscope in
the field today. .

The state-of-the art MS-230
works wonders on site or in the
shop. Anywhere there's a need
to accurately test or measure
electronics equipment.

The versatile MS-230 is perfect
for TV repairmen . Services
microcomputer systems when
the chips are down. Maintains
avionics equipment with flying
colors. And diagnoses sophisti
cated medical equipment with
the precision of a surgeon.

However. if your budget or
needs demand something more
economical or less sophisticated.
chances are the MS-215 dual
trace or MS-15 single-trace will
fit the bill.

Remarkably light and versat ile. the To uch Test20 DMM
is perfect in-shop or on -site.

sophisticated DMMs. And rest
assured that you'll be getting the
kind of performance and value
packed instrument we've been
making for nearly thirty years.

The remarkable Touch Test 20
DMM. With the Touch Test 20 .
Non-Linear Systems introduces
the 2 lb. 4 oz. test lab . Now. with
20 key test functions at your fin
gertips (plus the ability to mea
sure 10 electrical parameters
and 44 ranges). you can take
one lab to the field instead of a
cumbersome collection of indi
vidual testers.

Another bright idea. The Touch
Test 20 is the only DMM with
light pressure touch function selec
tion. No more dials to fiddle with .
Instead. an LED shows the func
tion you choose. And when you
switch. you get an audible bleep
and visual blip to let you know.

This small wonder is miniatur
ization at its best. The new
Touch Test 20 is the most innova
tive portable/bench-type multi
meter in the industry today.

Or. you can choose from Non
Linear Systems' eight other
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54 WEST 45th STREET, NEW YORK, N.Y. 10036212·687·2224

THE TEST EQUIPMENT SPECIALISTS
TOLL FREE HOT LINE

800·223·0474
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MORE NEW
HARDWARE

SATELLITE
BUSINESS

CONFERENCE

AROUND THE
SATELLITE

CIRCUIT

The scramble to come out with more variations on satellite signal receivers was evident during
the recent Satellite Users Conference in Denver. At least two new multi-satellite antennas were
introduced, along with a new range of equipment from various manufacturers.

Satelco (5540 West Pico Blvd., Los Angeles, CA 90019), the company that has pioneered
several low-cost satellite terminal devices, unveiled a new spherical antenna that can pick up five
or six birds simultaneously. The $2,500, five-meter unit includes several LNA mounts, although
you have to move the LNA for various satellites, or else buy several LNA's dedicated to each
bird. Satelco is also working on a remote-controlled receive package tied in to a home computer,
which includes a program for steering the antenna directly to the bird you want to see. That
computer-package will cost about $10,000 .

Vidiark Electronics Development (P.O . Box 57, Salem, AR 72576) is now offering an "8
ball" antenna kit, priced at $750. The 12-foot spherical dish is built with redwood strips that
support an aluminum screen reflector surface .

Standard Communications (Box 92151, Los Angeles, CA 90009), a veteran manufacturer of
two-way radio equipment, made its entry into the satellite reception market with a new receiver/
converter unit capable of picking up 24 channels . Avcom (10139 Apache Rd ., Richmond, VA
23235) brought out the latest addition to its line of LNA's, the COM-3 plus a remote-control
version.

In other recent equipment developments, Avantek (3175 Bowers Avenue, Santa Clara, CA
95051) introduced a $795 earth-terminal preamplifier that can handle the 3.7 to 7.2 GHz band,
with a l200K guaranteed maximum noise temperature and 50-dB typical gain.

On the other side of the coin, however, there was a new push to develop signal-scrambling
devices. At the Denver conference, Westinghouse Electric unveiled equipment which scrambles
every line of video and independently scrambles audio . Oak Systems also showed its satellite
scrambling devices again, a follow-up to last spring's demonstration during the National Cable
TV Association convention.

The first Satellite Business Opportunities Conference will be held in Houston November 17-19;
it is an outgrowth of the Satellite Private Terminal Seminars which Bob Cooper has been
running for several years. The Houston meeting will concentrate on new business areas created
by the boom of low-cost satellite technologies. In addition to covering topics in retailing and
distributing home terminals, the sessions will deal with cost-sharing program packages, non
video transmissions and low-cost transmit terminals. Information is available from Cooper, PO
Box G, Arcadia, Oklahoma 73007.

Two other major trade shows which are taking an increasing satellite posture are also coming
up. The Western Cable Show, a trade convention sponsored by the California Community TV
Association, will be held December 10-13 at the Disneyland Hotel in Anaheim, and the Con
sumer Electronics Show is slated for January 8-11 in Las Vegas.

Comsat's plans to launch a direct-to-home satellite broadcasting service loom ever closer. The
official presentation of the plan is expected to be submitted to the FCC this fall (it was
announced in August 1979, but no formal request has ever been made to the FCC, which would
have to license the project). Comsat has hired a major ad agency's programming consultant staff
to develop an agenda of the type of shows which would be carried on the service. In addition,
Comsat is negotiating with the Corporation for Public Broadcasting to come up with ideas for
cultural programs which can be incorporated into the program package. Comsat's efforts in this
area are now handled by a separate subsidiary called Satellite Television Corp .

NASA confirms that it plans to launch the first Space Shuttle in March 1981; there has been
speculation that the launch would be pushed back again because of a recent fire in the Shuttle
engine during a test. Early Shuttles will carry communications satellites aloft.

The first Torus multiple satellite antenna will be installed at a new cable-TV system in
Anchorage. The 10-meter Torus antenna is capable of picking up signals for several satellites at
once; it was developed by Comsat and will be built by Comtech Antenna Corp .

Western Union Broadcast Services has published a booklet about its audio program services,
including Single Channel Per Carrier and combined satellite terrestrial facilities . The free
brochure can be obtained by writing to WU Telegraph Co., One Lake Street, Upper Saddle
River, NJ 07458.

GARY H. ARLEN
CONTRIBUTING EDITOR
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At CIE,youget
electronics
career
training
froID
specialists.
If you're interested in learning how to ilX air
eonditioning, serviee ears or install heating systems 
talk to SOUle other sehool. But ifyou're serious
about eleetrouies ... even earning an Assoeiate Degree ••.
eome to CIE - The Eleetrouies Speeialists.
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the exams get their Licenses . You
may already know that an 'FCC
License is needed for some careers
in electronics - and it can be a
valuable credential anytime.

Ass o e iafe Degree
Now, CIE offe rs an Associate in

Ap plied Sc ie nce Degree in Electronics
E ngineering Technology. In fact,
a ll or m os t of every CIE Career
Course is directly creditable
to wards the Associate D egree .

Find out more: Mall this
eard for your FREE
CATALOG today:

Ifthe card is gone, cut out and
m ail the coup on.

I'll send you a copy of CIE's
FREE school catalog, a long with a
complete p acka ge of independent
h ome s t udy in form at ion.

For you r convenience, I'll try to
arrange for a CIE representative to
co nt act you to a nswer any questions
you m ay h ave.

Remember, ifyou are serious
ab outlearning e lectron ics ... or
building upon you r present skills ,
your b est bet is t o go with the elec
tronics specialists - CIE. Mail the
card or coupon today or write CIE
(and m ention the name and date of
this magazine), 1776 E ast 17th
Street, Cleveland , Ohio 44114.

Acc redited M emb er Nati ona l Home Study Council

o YES ... .Jo h n, I want to le arn fro m th e spccialists in electronlcs - ClE,
Send m e my FREE ClE sc hool catalog - Includin g detalls a bout the Associate
Degree prog ram - p lus m y FREE package of home study Information .

Pattern shown on oscilloscope screen is simulated.

Plus there's a professional quali ty
oscilloscope you b u ild an d us e to
"see" an d " read" the characteristic
waveform p atterns of electronic
equ ip men t .

Yo u w orkwith expert
ene e d speeialists.

When you send us a completed
le s son , you can be sure it will b e
reviewed a nd graded by a traine d
electronics in structor, back e d by a
team oftech n ical specialists. If you
need specialized h elp, you get it fas t
· . . in writing fr om the fa culty spe
cialists b es t qualifie d to h andle
your que stion.

People who have known,
us a long time, think ofus
as the "FCC Lieense
Sehool."

We don't mind. We h ave a fine
reco rd of preparing people to take . . .
and pass .. . the governmen t 
administered FCC Licens e exams .
In fact, in continuing surveys nearly
4 out of5 of our grad uates who take

r·····_·······_·_··
• C IE Cleveland Institute of Electronics, Inc .

1776 Eas t 17th S tree t . Cleve land, Ohio 44114

I•I Print Name _

• Address Ap t . _

• Ctty _

• Statc -..LZlp _

•

Agc Phon e (area code )

Check box for (, .1. Bill in fon nation: 0 Veteran 0 Active D uty

• Malltoday:

•

M y father always told me that
there were certain advan 

tages to putting a ll your eggs in one
bask e t. "John," h e said, "learn to
do one important thing better than
anyone else , and you' ll always be
in demand. "

I believe he was right. Today is
the age of specialization. And I
think that's a very good thing.

Consider doctors. You wouldn't
expect your fa mily doctor to perform
openheart surgery or your dentist t o
setabroken bone, either. Would you?

For these things, you'd want a
specialist. And yo u'd trust him. Be
cause yo u'd know ifhe weren't any
good, he'd be out ofb usiness.

Why trustyour e dueatio n
and e a r e e r future to
anything l e s s than a
speeialis t?

You shouldn't. And you certain ly
don' t h ave to.

FACT: CIE is the largest in de
pendent home study school in the
worl d that specializes exclusive ly
in electronics.

We h ave to be good at it because
we put all our eggs in one basket:
ele ctron ics . Ifwe hadn't done a good
j ob, we'd h ave closed our doo rs
lo ng ago.

Spee ialis ts aren't for
everyo n e.

I'll tell it to you straight. If you
think e lectronics would m ake a n ice
h obby, check with other schools.

Bu t ifyou think you have the
cool- and want the train ing it takes
- to make sure that a sound blackout
during a prime time 1V show will be
correct e d in seconds - then answer
this ad. You ' ll probab ly find CIE has
a cours e that'sjust r ight for you!

At cm, w e eombine
the o ry and praetiee. You
lea rn the best o f b o th.

Learning electron ics is a lot
more than me m or iz in g a laundry list
offacts about circuits a nd transis
tors. E lectronics is intere s ting be
caus e it ' s based on some fa irly recent
scien tific discoveries. It's b uilt on
ideas. So, look for a program that
starts with ideas - a nd b u ilds
on them.

That ' s what happens with CI E 's
Auto-Programmedv Lessons. Each
le s son uses world-famous
"programme d le arnin g" m ethods to
t e ach you important principles. You
explore them, master them com 
pletely . . . before you start to
apply them!

But beyond theory, some ofour
cour s e s come fully equipped with
the electronics gear to actually le t
you perform hundreds of checking,
testing and analyzing projects.

In fact,dcpcnding on the course
vou take, vou'll do most of the basic
things profcsstonals do every day 
cvcn usc a D igital Learning Laboratory
to apply the digital theory essential
todav to keep pace with electronics
in the eighties.
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NUMBERS STATIONS
I was intrigued by your art icle on num

bers stations in the June issue. I logged
some offbeat DX myself on a backpacking
trip into the Sierras. Our party was at Lake
Wiremucca (Tahoe-Yosemite trail) and I
was using a coax-fed long-wire dipole
strung through the pine trees and into my
Yaesu FRG-7.

Around 1 PM the second day I got bored
and began flipping the dial. The 20-meter
hams were at it, as were the 40's. But at
6700 or so kHz, I picked up a noise that I
recognized. I've heard it often, yet this time
there was an SSB signal under it .

So I tweaked, poked, and prodded my
rad io into an intelligible signal. I began to
hear air -to-ground communications on
bombing missions and targetting, kill ra
tios, etc . Well, the U.S. Army was nearby in
Nevada (right over the mountain or so) and
I was logging drills. Interesting, to say the
least.

Eventually, I went home, but that experi
ence put me onto listening for jamming
sounds, then waiting to pull down what I
could . That lead to various weird communi-

cations, sk ipping from Hawaii and Florida
on the state of the Coast Guard and the
Cubans (respectively). Perhaps I should up
date my logs and do an article on such DX.
I've heard some pretty weird and cloak
and-dagger stuff (most isn't from the mili
tary, by the way).

I just wonder what other insomniacs have
heard, merely by chance-which seems to
be how I've done it.
TODD
address unknown

POPULAR WORKSHOPS
A series of popular workshops is being

offered by Virginia Tech, and will be held on
the Tech campus in Blacksburg, Virginia.
The programs will be directed by Dr. Paul
Field, Dr. Chris Titus, Dr. Jon Titus, Mr .
Andy Staugaard, and Mr . David Larsen .

The subject matter and dates of the four
workshops are:

1. Digital Electronics for Automation and
Instrumentation: December 8, 9, and 10,
1980.

2. Microcomputer Interfacing Program
ming and Application using the Z80/~085/

8080 : December 11,12, and 13, 1980.
3. TRS-80 Radio Shack Microcomputer

Interfacing and Programming for Scientific
Instrumentation: December 15, 16, and 17,
1980,

4. Motorola Single Chip Interfacing and
Programming Using the 6801, 6809 , and
6800: December 18, 19, and 20, 1980.

All workshops are hands-on with the par
ticipant designing and testing concepts
with actual hardware. For more informa
tion, write or call Dr. Linda Leffel , C.E.C.,
Virginia Tech, Blacksburg, VA 24061. (703
961-5241).
DAVID G. LARSEN
Blacksburg, VA.

E=MC2

Mr. M. A. Alvarado II's letter "The Radar
Detector" in the May 80 issue requires fur
ther comment. If the wavefront simply
arrives at the detector earlier or later,
depending on the closing velocity of the
source, what keeps changing the wave
length after the wavefront arrives?

If scientists are in hot debate about the
continued on page 24
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• Overload Protection
• Exclusive VARI-PITCH

Audible Output (MX333)
• Fast LOGI-TRAK Logic

Function (MX333)
• 20Q F3ange (MX333)

• 0.1 % Basic Accuracy
• LCD Display In Unique

Wide Vue Case
• Uses Single 9V Battery
• Compact Size. Rugged

Construction

DMM + Vari-Pitch+ Logi-Trax =MX-333
World's Fastest Troubleshooter

plus these popular sellers in stock and available for immediate delivery.
LCD Digital Multimeter
• Automatic polarity. zero and

overrange Indication
• Easy-to-read l 'l ~ high LCD

disp lay
• h yea r batte ry hfe In typical use
• 12 oz. inc lud ing 9V battery
• Withstands 4 It. drop without

loss of accu racy
• Automatic decimal POint. burtt

In low bat tery mercato r. diod e
and trans istor testing
capability (LX304 only)

Compact Video Generator
• Video output for VTR. CC TV
and mo nitor app lications
• Adjustable RF. chan nel 2·4
• 11 rock stable patte rns . 10
step gray scale staircase . 3 .
ba r and 10 bar gated ra inbows
• Adjus tab le chroma levels
(o-I50~o ) ' Crystal control led
chroma and timing OSCillators
for stability trom - 20" to 125"'
• Rugged high Impact
thermoplasti c case and

...iiilll··..~~~~~24()'" LX 304 LX 303
(J)
o
Z
o
a::
lo
W
...J
W

6
Ci
-c
a::

Order with Confidence 'and get the Fordham Advantage!
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MORE ABOUT ETCH ANT DISPOSAL
Robert K. Deunk 's scathing attack on

one of my PC etchant disposal methods
was totally unwarranted (Letters, May 1980
issue .). He predicted grave consequences if
sodium carbonate is added directly to the
expended etchant , which he calls a
" strong" acid . If Deunk had done his home
work he would have realized that fresh,
undiluted ferric chloride etchant contains
less than 6% acid (HCI), a relatively weak
solut ion in chemical terms.

A six percent solution of HCI is hazard
ous to the eyes and skin but is far too weak
to cause the predicted violent react ion
even if a large amount of sodium carbonate
were added en masse to pure etch ant. The
recommended procedure of dilut ing the
expended etchant with water and adding
the sodium carbonate slowly is to con trol
foaming , not because of an overheating
problem. The method is both safe and con
venient.
L. SCOTT HOFER
Federal Way, WA R-E

CABLE TV
Congratulat ions on your editorial in the

August issue , in which you remind us that
the same logic that caused the FCC to
require access to sales and service on tele
phone equipment and independent inter
connect companies should also app ly to
cable TV.

Since day one , the Nat ional Association
of Television and Elect ron ic Servicers of
Ame rica (NATESA) has been in the fore
front of actions to assure that ind ependent
electronics' technicians have earned the
right to install sets on cable-TV systems.
Thus far, to assure that right has required
that each franchise had to be treated sepa
rately. Advance technology now indicates
that cable TV may move ahead much fas
ter ; thus, the need for a uniform rulinq on
the rights of independent servicers is clear
ly in order.

We shall therefore renew our plea to the
FCC for a decision regarding our rights
without delay.

Again , congratulations.
FRANK J. MOCH
Executive Director, NATESA
Chicago,IL

ALL DIMENSIO NS
IN INCHES

30-50 MHz
(VHF-LOW)
FRONT END

410-512 MHz
(UHF)

FRONT END

144-174 MHz
(VHF-HIGH)
FRONT END
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TUNING
VOLTAGE

In our October issue, Figure 19 on page
93, in the story " Unicorn Robot," is shown
without dimensions. Here is the correct Fig.
19.

LETTERS
continued from page 22

TO
ANTENNA

possibility of electromagnetic energy mov
ing at a speed greater than light why don't
they ask about electric and magnetic field s
separately? After all it is very easy to divert
a magnetic field alternately between a
long er and a shorter magnetic path . Then if
E= mc 2 and c var ies we can get energy by
changing c inst ead of m with fission or
fusion. Since c is a squared term, that
method would be far more efficient than
fission or fusion and there would be no det
rimental radiation.
JOHN W. ECKLIN
Alexandria, VA

ooooPS
In our October issue, readers saw a ref

erence to "Figure 2" on page 116 (Commu
nications Corner), and a few lines below
were asked to turn to page 122. Alas , Fig. 2
was inadvertently mislaid when we made
up page 122. Here is the missing figure.

• Continuously Shows:
• Hours. MinutesandSeconds
• Day of Week Flag
• AM/PM Notationin 12-Hour

Mode

THIN
SOLAR

Now with lashionably thinstyling,
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chronograph .

Featuring:
• Famous Quartz Accuracy to :t 5

Seconds aMonth
• BUilt-in Electronic Calendar
• NightLightlor EveningViewing
• Constant LCD Display
• Day ot theWeek Indicator
• Easily Adiusted "Snap" Type

Bracelet

12/24-Hour Quartz
Alarm

Chronograph

Thinnest SolarAlarm
Chronograph Available
atThis LowPrice!

• Quartz Accuracy - to :t 5 seconds amonth.

Shown. September18Tuesday

• Month, Day andDate - at
the push of a button .

I':1E[)jfl I':1flRKETj~(j. j~L.
10155-9 Plano Road . Dallas. TX75238

o Yes! Please send me Thin Solar 12'24-Hour
Quartz Alarm Chronograph(s). with 15-0ay No·Risk Return
Privilege, at 544.88 each . plus 52.50 postage and handling .
Texas residents add5% salestax.
o Silvertone 0 GoldtoneS49.88
Name _
Address _
City _

State Zip _
o Checkor money orderenclosed
For even faster service, chargeto:
o Master ChargeMsa Expires _
Account e _

Signature _

ORDER TOLL FREE 1-800-527-7066
In Texas Call 1-214-349-3120
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COMPARE THINNESS!
Thinnest Solar AlarmChronograph availableat this low price.
Seiko 5250 10.5 mm

Citizen 5255 11.0 mm

Texas Instruments 5125 12.0 mm

Thin Solar 544.88 9.5 mm

• Handsome Styling- Crafted , Qualitystainless steelback and
bracelet. Optional goldtone model nowavailable with 3 micron
Quality gold plating at 549.88.
15-Day No·Risk Trial--'-Try it for 15 days. if you're not com
pletely satisfied with its Quality and features, return it to us for a
prompt refund of your purchase price. In addition, there'sa full
One-Year Manufacturer's Warranty against defective parts and
workmanship.
Easy To Order. Just call our toll tree number below. or fill in the
convenient orderform. Order yours today!

Solar Power is nowcombined with remarkably thinstyling and
famous Quartz accuracy in our best selling 12/24-Hour Alarm
Chronograph. Acombination that Selkeand Citizen can't match,
even at 5200 more!

Seethevalue youget for only$44.88

• 24·Hour Alarm -Pleasant. but ettecnve , alarmcan bepreset
lor any minute 01dayor night. Constantly read indicator letsyou
know when it's set. .
• 12124·Hour Selection- You get conventional 12·hourtime
or 24-hour military time at the touch of buttons. SWitch back
and lorthas often as youchoose . Or. leave it on 12- or 24-hour
limefor aslong asyou want. Amust for pilots. militaryperson
nelor anyonewho needs theoptionof 12or 24hour time.
• Powerful Solar Recha'ller - Fully recharges itself even m
artificial light. Power that's guaranteed lor three full years With
life expectancy 01 many more. No more troublesome battery
charges !
• Full 12-HourChronograph - With 1/10 second precision.
add timeand laptime. Add timelets youtimeeverythingfroma
telephonecall to a trip . . . up to 12full hours. Lap timelets you
timeeachcomponent withinanevent. Ideal lor productionman
agers, coaches. sports fans , anyone with a criticaltime depen
dent activity.
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At 3lbs. 10 OZ., the MS-230 is the lightest miniscope around. Now you can take the scope to the
problem. Or bring the problem to the scope.

Problem:
Build anoscilloscopelightenough
tocarry inthefield,yet sophisticated
enoughto use inthe repair shop.
And bringit in atunder$600.
Solution:
Non-Linear Systems' MS-230.
A 3 lb.10oz..miniscope.
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Rechargeable lead
acid batteries
115 VAC or 230 VAC,
50-60 Hz via plug-in
transformer
2.9" H x 6.4" W x 8.6" D
(74 mm x 163 mm x
218 mm)
3 lbs. 10 oz. 0 .65 Kg)

Power Sources :
Internal:

External:

Vertical Bandwidth : 30 MHz
Deflection Factor : 10 mV/div to 50 V/div.

12 calibrated ranges
Inpu t Impedance: 1 megohm in parallel

with 50 pF
Time Base : 0.05 IlSec/div to

0.2 Sec/diY, 21 calibrated
ranges

Horizontal Bandwidt h: 200 kHz
Trigger Mod es : Autom atic. Inte rnal.

External and Line

Q 1980 Non-Linear System. Inc.

1 003 ------------,

I Non-Linear Systems, Inc. I
I Box N, Del Mar,California 92014 1

I Please send me your free I
I 1980 Catalog. I
I Name I
I Company I
I Phone I
I Address I
I City I
I II State Zip I

I
I
I

at $465.45. Or the MS-15, 15 MHz,
single-trace at $349.80.

And each model is available with
optional accessories to help you
get the job done . Like a 10 :1,
10 m e gohm probe and leather
carrying case with shoulder strap
an d belt loop.

When it comes to portable, afford
able, accurate miniscopes Non
Linear Systems leads the way.

MS-230 at a glance

Get the word on us. Non-Linear
Sys tems ha s been int elligently
innovating in the digital tes ting
industry for nearly three decades .
From the introduction of the first
digital voltmeter to breakthrough
products like the MS-230.

To get the whole st ory, from
product facts to philosophy, write
for our free 1980 Catalog today.
Non-Linear Systems, Inc., Box N,
Del Mar, Califomia 92014 . Tele
phone (714) 755-1134 , TWX
910-322- 1132.

e Non-Linear Systems, Inc.
Specialists in the
science of staying ahead .
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wonders in the field. Tuck it in the
tool kit, sling it over a shoulder or
slip it on a belt, and it's ready to
make a quick on-site diagnosis.

It's a great benchmate in the
shop, too . Checks distortion, com
pares circuit inputs and outputs,
finds faulty components. All with
equal ease. And the MS-230 is so
compact it doesn 't clutter up the
work area .

What's more, the versatileMS-230
is perfect for servicing microcom
puter systems, maintaining avi
onics equipment and diagnosing
sophisticated medical equipment.

A trio to pick from. If your wo rk
dema nds an oscilloscope that
handles virtually all normal appli
cations with unblinking accuracy,
we've got your number. The MS
230. A superb value at $598.15.

We also make miniscopes to
match other budgets and needs .
Take the MS-215, for example. It's
a 15 MHz, dual-trace scope priced

On a benchtop or a belt, over a shoulder or in a
tool kit. the MS-230 's ready to go.

Sets up shop. Makes housecalls.
The state-of-the-art MS-230 is at
home an ywhere there's a need to
accurately test or measure elec
tronics equipment.

TV re pai rm en find it wo rks

It's easy to get carried away with
the MS-230. Our remarkable, new
30-megahertz, ba ttery-operate d,
dual -trace miniscope. At 3 lbs . 10
OZ ., it's the smallest, lightest mini
scope in the field today. Suddenly,
portability's not a problem anymore.



Heath Co. Mode11M-2215
Portable Digital Multimeter.

THE MODEL IM -22/5 3'/'-DIGIT LCD HAND-HELD

digital mult imeter is Heath's latest entry into

the DMM arena. The operating controls are
mounted along the side of the case, in a design
that has been popularized by many manufac
turers recently . The IM-2215 is available only
in kit form .

Our test sample, however, was received fac
tory assembled and we therefore cannot com
ment on how difficult it would be to assemble .
Since it was pre-wired, the calibration was also
done at the factory. There are built -in refer
ences for use in the calibration of the multi 
meter. However, if you have access to lab
grade equipment for the calibration procedure,
you can improve the accuracy of the IM-2215.
According to the specifications provided, that
difference is quite small and in most cases can
be ignored . For instance, using laboratory
standards it is possible to attain an accurac y of
± .25% of reading + I count. Using Heath's
built-in references it is possible to set your
meter to an accuracy of ± .35% of reading + I
count. Those settings are for the DC voltage
ranges but the same basic variation is carried
throughout the specifications . In practice,
there are few times when more accuracy is
needed than what can be found in the Heath
IM-2215 .

All readings are displayed on a large-sized
LCD (Liquid Crystal Display) which can be
easily seen from at least 10 to 12 feet away.
The digits are appro ximately '/, -inch in height
and about 'I.-inch wide. The use of LCD read
outs allows long battery life, especially impor
tant for field work. Speaking of battery life,
typically a carbon-zinc battery can be expected
to provide 100-150 hours of operation, while
an alkaline unit will provide in the neighbor
hood of 200 hours. In either case, there is a LO

BAT indication displayed on the LCD when
80% of the battery life has been consumed .
That warning will mean that there should be at
least 20 hours of operation still possible with
the present battery. Of course, it will depend
upon the type installed so that is a minimum
amount of operating time.

Heath has provided built-in safeguards to
prevent damage to the IM-2215 when the
input is subjected to overloads. Those protec
tive devices will prevent damage within certain
specified limits . The limits are listed as 1000
volts DC, 750 volts 'AC on all voltage ranges of
the DMM. To that guy who always decides to
check voltages while the meter is still set up to

continued on page 32

49 BLEECKER ST.,NEW YORK, N.V.10012 (212) 475-4600
CABLE-KEYELCO NYK TWX: 710-581-2861

'14" HEX Male/Female Standoffs
Brass Nickel Plated
Assortment of750pes.
in '0", 1..' , 1" , H..' , and 1 ~ .. lengths.
W,ththread sizes of4-40. 6-32 and8-32
50pes. of eachsizecompletewith cabinet.
KITNO. STH-19 $150.00

'14" Round (Clear) Spacer
Nylon 6/6
Assortment of 1500 pes.
in \." , ~.". ~ ". 1." and1" lengths.
Withclearance hoes for114. 116 and lIB.
100pes. of eachsizecomplete wrthcabinet.
KIT NO. SPR-8 $70.00

'I." HEX (Threaded) Standoff
Brass Cadmium Plated
Assortment of1500 pes.
inv; ~I", "h", ~. " andl "le ngths.
With thread sizes of4-40. 6-32and 8-32.
100pes. ofeach size completeWithcabinet.
KIT NO. STH·14 $145.00

W ' HEX (Threaded) Standoff
Aluminum Iridite Finish
Assortment of1500 pes.
in V: '. ~." , v', ~"', and 1" lengths
With thread sizes of4-40. 6-32and 8-32.
100pes. of each sizecompletewith cabinet.
KITNO. STH-22 $145.00

Ideal for Engineering Labs, R&D Facilities, Workshops and Repair Shops.
Avail yourself of all the practical sizes & types of spacers and standoffs and
maintain a neat compl ete inventory of the most freq uently used parts in your day
to-dayoperations.
Your choice of "8" different kits of the most popular spacers and standoffs. An
assortment of various sizes and sty les in Brass, Aluminum and Nylon with tapped
or thru-hole. Metal cabinet is designed to be stacked upon one another or can
be wall mounted. Clear plastic drawers are I labeled for easy identification.The following Organizer Kits are available from stock!

'I,'0.0. Round (Threaded) Standoff • '14" 0.0. Round (Clear) Spacer
Brass Nickel Plated Brass Nickel Plated
Assortment of1500pes. Assortment of 1500pes.
in Y/ ', ~.". ~ " , ~/' and 1" lengths. in Y." . ~.", 'iJ." , ~." and 1" lengths.
With thread sizes of4-40. 6-32 and 8-32. Withclearance holes for114.116 andlIB.
100 pes. ofbach sizecomplete with cabinet 100pes. ofeach size completew,th cabinet.
KIT NO. STR-15 $140.00 KIT NO. SPR·13 $110.00

'14" 0.0. Round (Threaded) Standoff • '14" 0.0. Round (Clear) Spacers
Aluminum Iridite ~inish Aluminum Iridite ~inish
Assortment of 1500pes. Assortmentof 1500 pes.
in 'u", ~.". ~ ". ~. " and 1" lengths. in \ .. , .. , .. 1" and 1" iengths.
WithThread sizes of 4-40. 6-32and8-32. With 'cl~;a~c~ ho l~ for114 . 116. and lIB.
100 pes. ofeach size completewith cabinet 100pes. of each sizecompletewithcabinet.
KIT NO. STR·35 $140.00 KIT NO. SPR-34 $110.00

~KEYSTONE
\t)I ELECTRONICS CORR

Reaching is Easier
than searching
NEWI KEVSTONE

SPACER
STANDOFF
ORGANIZER
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Non-LinearSystems
introduces the 2 lb.4oz.test lab.
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Diode and transistor junctions
in conducting an d non
conducting directions.
Audible signal.

2.9" H x 6.4" W x 7.5" D
(74 mm x 163 mm x 191 m m)

2 lb. 4 oz. (1.02 kg)

$42 5.00 with batteries
$399.50 without batteries

10 /lV to 750 VRMS, 6 ranges .
10 /lV to 1000 VDC, 6 ranges .
10 /lA to 10 A, 4 ranges.
0.0 1 J1A to 10 A. 7 ranges .
10 milli n to 20 meg n,
7 ran ges.
- 40°C to 150° C, - 40° F to
302°F , 2 ranges.
0.0 1 nS to 200 nS (equival ent
to 5 megohms to 100,000
megoh ms) 2 ranges.
1 pF to 200/lF. 6 ran ges .

Conductance

Tem perature

Weight

Price

Cont inuity

Size

Capacitance

Tests

Diode

Measurements
AC Voltage
De Voltage
AC Curren t
De Curren t
Resistance

Touch Test 20 at a glance

8 DMMs. One right for you. Non
Linear Sys tems also offers eight
other outs ta nding digital multi
meters. Trim and low-priced, each
of ou r three, three and one-halfand
four-digit DMMs is a performance
and value-packed instrument.
Get the word on us. NLS has been
intelligently innovating in the digital
instrument industry for nearly three
decades. From the introducti on of
the first digital voltmeter to break
through products like the Touch
Test 20.

To get the whole story, from pro
duct facts to philosophy; write for
our free 1980 Catalog today. Non
Linear Systems, Inc.,Box N. Del Mar,
California 92014. Telephone (714)
755- 1134,1WX910-322-1132.

e Non-Linear Systems, Inc.
Specialists in the
science of staying ahead.
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most inn ovative porta ble/bench
type multimeter in the indus try
today.
Small wonder. The Touch Test 20 is
designed specifically for mainline
electronics measurement and testing.
It checks ACand DCvoltage. AC and
DC current as well as resistance.
Analyzes temperature in Celsius and
Fahrenheit. Measures conductance
and capacitance. It also performs
diode/transistor and continuity
tests . All with the accuracy that' s
synonymous with the name Non
Linear Systems.
Shop-proven. Field-proven. The
Touch Test 20 is ideal for benchtop
use. The large , 0.55-inch LED num
bers make it easy to read. And its
dial-free, light touch selection sys
tem prevents the unit from skitter
ing across the tabletop. Light and
versatile, it's the perfect , portable
road lab, too.

The Touch Test 20 comes with test
leads , temperature probe and re
sistor/capacitor tes t adapter. It fea
tures automatic po larity and over
load indication plus in-circuit test
capabilities . The Touch Test 20 is
available in two models - recharge
able battery o r line operated. All
parts and labor are guaranteed for
a full year. And each model is avail
able with op tional accessories like a
leather carrying case with shoulder
strap and be lt loop, to help yo u get
the job done.

Ope ration's a snap. A light touch choos es the
function. An LED shows it.

Functional. Not gimmicky. We be
lieve that in DMM design, form should
follow func tion. For exa mple. it's
rare that a DMM is used hand-held.
Usually it's placed so the operator's
hands are free to manipulate the
test leads and the equipment being
tested. That' s why we developed the
Touch Test 20 - to fitwhere and how
it would be used. The result is the

Int roducing the remarkable Touch
Test 20. Now, with its 20 key test
functions at your fingertips . (plus the
ability to measure 10 electrical para
meters and 44 ranges) you can take
one lab to the field instead of a
cumbersome collection of individual
testers.

Another bright idea . The Touch
Test 20 is the only DMM with light
pressure touch function selection .
No more dials to fiddle with. Instead,
an LED shows the function you
choose. And when you switch. yo u
get an audible bleep and a visual
blip to let you know.

The new TouchTest 20 DMM weighs only 2 lbs. 4 oz. Yet it puts twenty key test functions at your fingertips . Plus
exclusive light pressure touch function selection. Shown from above on leather shoulder sling (optional) .

<0 1980 NonLmcar Svste rn. Inc.I 004- - - - - - - - - - - l

I Non-Linear Systems, Inc. I
1 Box N, Del Mar,Califomia 92014' 1
I Please send me your free I
I 1980 Catalog. I
I Name 1

I Company I
1 Phone I

1 Address I

1 City 1

I ~~ ~ I
I IL..- ----j
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Simulated TV Reception

o Check if interested in G.!. information .
o Check if interested ONLY in classroom training in Los Angeles.

Apt. City _

State Zip ---

rIi:NATIONAL i NTS~~ln/ng~

DlSTECHNICAL ~~l 1~:~S~~
SCHOOLS ff;,L ;, :-

T E C H N ICAL- T RAO E TRAIN ING SINCE 1905
Resident end Home.Study Schools

4lXXl SO. FIGUEROA ST_ lOUNGELES. CA. 90037

Name Age __

Address _

r-----------··-----------··/~~~
NATIONAL TECHNICAL SCHOOLS c;:2:i21~~*1
4000 South Figueroa Street, Dept. 206-110 , ~

Los Angeles. California 90037

Please rush FREE ·color catalog on course checked below

o MicroComputers/MicroProcessors 0 Auto Mechanics
o Communications Electronics 0 Air Cond itioning
o Digit al Electronics 0 Home Appliances
o Industrial Technology 0 Color TV servicing

.....
<0

._-- -- --- -- - -- -- - - -- - - - - -- - - - -- - -- --- - ~ ~

IN FACT, NTS ELECTRONICS
PROGRAMS INCLUDE THE

WIDEST ARRAY OF SOLID-STATE
AND DIGITAL EOUIPMENT EVER

FER0 BY ANY HOME STUDY SCH OL.

NO OBLIGATION. NO SALESMAN WILL CALL:
APPROVED FOR VETERAN TRAINING.

1. The NTS/HEATH H-89 Microcomputer features flop py disk stor
age, "smart" video term inal, two Z80 microprocessors, 16K RAM
memory, expandable to 48K. Available in NTS's Master Course in
Microcomputers.

2. The NTS/Rockwell AIM 65 Microcomputer A single board uni t
feat uring an on-board 20 column alphanumeric printer with 20
character disp lay. A 6502-based unit 4K RAM, expandable.
Available in NTS's Microprocessor Technology Course.

3. The NTS/KIM·l Microcomputer A single board unit featuring a
6 dig it LED display with an on-board 24 key hexadecimal
calculator-type keyboard. A 6502 based microcomputer with lK
of RAM memory, expandable. Available in NTS's Master Course in
Electronic and Industrial Technology.

Now, for the first time, you can learn all about micro
computers by working with your own production model at
home. We'll explain the principles of troubleshooting and
test ing this remarkable instrument and, best of all, we'll

show you how to program it to do what you want.
It's the perfect opportunity for you to learn BASIC

high level language programming and assembly
language programming.

Then, to learn how to localize microcomputer proble ms
and solve them, you'll experiment and test wit h a digital multi
meter and other testing gear.

But most important , you get to assemble and work with
today's most sophisticated mic rocomputers, not home-made
training devices. We believe this makes learning a lot more
relevant and exciting.

In fact, product ion-model equi pment is featured in all
NTS electronics programs.

Our Color TV servici ng program boasts the NTS/HEATH
digital color TV (25" diagonal) you act ually build and keep.

In Communications Electronics you'll build and keep an
NTS/HEATH 2-meter FM transceiver, along with digital multi meter and service t rainer.

Whichever NTS electronics program you choose, you can count on working with much
the same kind of equipment you' ll encounter in the field.

Find out more in our full color catalog on the program of your choice.
NTS also offers course in Auto Mechanics,

Air Conditioning and Home Appliances. Check
card for more information.
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Hand-held Non-contact Current Meter

read resistanc es: Take heart ; you can now
apply as much as 300 volts AC or DC to any of
the resistanc e ranges withou t damage. Th ose
figure s are taken from the H eath manual and
no attempt was made to verify their accuracy.
The current ranges are also protect ed by a
com binati on of clamp diodes and a fuse.

Whenever there is an over load, or when an
overrange conditio n occurs, the display will
show only the most significant figure (" I" in
the leftmost position) and all other digits will
be blanked out. Th at same overrange indica
tio n will be disp layed when a res istor being
checked is higher in value tha n the setting
selected by the ran ge switch. Th e fact that an
overrange indication is being displayed , how
ever, does not mea n tha t th e inst rument is
being dam aged .

Th e input connec tio ns to the meter are made
using th e conve ntional banana plug and jack
system. Th at mean s that you may st ill make
use of any special test leads you may have
already constructed for your old, re liable, anal
og meter becau se most of them have used that
series of connectors. Th e leads supplied are of

. fine quality and are long enough for nearly any
normal servici ng ope ration. Th e leads are
coded red and black in th e norm al fashion , and
th e black lead is fitte d with an alligator clip on
the free end, as is often the case. Th ree jacks
are used for connection.

Ph ysical measu remen ts of the IM-2215 are
2" H X 3'j/'W X 7';,"L (5 .1 X 8.3 X 19.1
ern) , which makes it easy to hold in one hand
while using your other hand to atta ch the
probes to a circui t. T he range switches are eas
ily operated wit h the same hand that is holding
the un it. Th ere are eight push-type switches,
located alo ng the left side of th e DMM and
recessed slightly to prevent them fro m being
damaged or ben t. Th e tip of th e th um b can be
used to push the selecto r switch and still allow
th e ot her fingers to maintain a firm grip on the
case . (In case one is left-hand ed, the tip of a
finge r can be used to select th e proper range.)

Th e selector switc hes are ar ranged in a con
ven ient manner . Th e switch nearest the input
jacks is th e one th at selects the ohmmeter
fun ct ion or th e current/voltag e scales. Th e
ac tual choice of cur rent and voltage is made by
the con nection of the input leads in th e proper
jacks. By th e way, th e current ranges are
called-out on the panel by a pink backgrou nd
while th e voltage sec t ions are highl ighted in
blu e. A gree n-co lore d background is used to
high light the ohms ranges.

Other physical feat ures of the H eat h IM
2215 incl ude a display that is tilte d forward
slightly with respect to the main bod y of the
unit. T hat featu re aids in allowi ng better visa
bility of the read ou t whe n the case is lying flat
on the workbench. If a steeper angle is
required for viewing, there is a bail -type stand
attached to the rear side of the case . T hat sta nd
allows the unit to be placed at an approximate
ly 45-deg ree angle with reference to the
bench 's surface .

Ranges incl ude four current choices from 2
rnA to 2000 rnA, AC and DC. Th e five voltage
ra nges cover from a low of 200 mV to 1000
volts on DC. AC voltage measurement is lim
ited to a maximum of 750 volts . The res istance
ranges include a low range of 200 ohms full
scale and a maxi mum of 20 m egohm s full
scale. The resistance measur ements are spread
over six ran ges. The top switch on the fro nt

continued on page 36
Subsidiary, Magnetics & Electronics, Inc.
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Now the famed Bell Current Gun probe
goes a giant step further, and puts
the "answer" right in your hand with a
bu il t-i n readou t. Reads dc to 400 Hz
from 0 to 200 A. Feat ures automatic
readi ng hold. Has output for use with
scope. Utilizes principles tried and
proven in Bell 's broad line of Hall effect
current measu ri ng inst ruments.

Request full specs, or order direct.
Send check or company P.O. for
$249 (plus $3.50 shippi ng) to
F.W. Bell , 6120 Hang ing Moss Rd.,
Orla ndo, FL 32807.

~ Magnet ics s
'U:f Electron ics, Inc...._ . e-.-
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Your future in electronics
depends on knowing

•DUcroprocessors

To advance in the electron ic- orie nte d world of today 
and tomorrow - you need to understand microprocessors .
Now, Heath/Zenith Ed uca tional Systems brings everything
together in one complete, easy-to-follow self-instructional
course on mi croproce ssors - so you can gain the knowl
edge needed to secu re your future in electronics .

Heath/Zenith's Microprocessor Course - as does every
program in the Heath/Zenith Electronics Education line 
reinforces eac h concept FOUR ways:

1. You READ cl ear, c o ncise text material.
2 . You SEE lar ge , c o lo r fu l vis u a ls.
3. You HEAR a u di o ca ss e tt e tapes w h ic h r einforc e material pre

se nted in the text mate r ia l and vis u a ls .
4 . You PER FORM programming and interfacing experimen ts ,

which give y o u hands-on exper ie nce in programming a n d
interfa cing microprocessors.

Sixty-two different electronic components are in
cluded, to make the Heath/Zenith Course an even better
value .These parts are used in the hands-on programming
a nd interfacing experiments .

The Heath/Zenith Microprocessor Course is backed
by a Microprocessor Trainer, used to perform the experi
m ents . Based on the popular 6800 microprocessor, this
Trainer fun ctions as a miniature digital com p ute r. Built -in
lK ROM m onitor program contro ls operation.Six-digit LED
display provides address, d ata readout.

In the experiments, y ou work with ac tual com ponen ts 
to gain hands-on experie nce and confidence, and to make
learning m ore effective .

Here is what you will know when you finish this easy
to-learn course:

Programming - in cluding branching , al gorithms and flow
ch a r ting.
Thc 6800 Microproccs!ior - includin g arch itectu re, in struc
tio n se t . addressing m od es a n d int errupts.

Intcrfacing - with ROM, RAM, displays and switche s, D/A and
AID converters; using the Peripheral Interface Adapter (PIA).
Number Systems and Codes, Microcomputer Basics and
Computer Arithmetic.

Turn to pages 74 and 75 of the latest Heathkit Catalog for
full details on the Microprocessor Course and Trainer - and
our complete line of top-quality Heath/Zenith Courses.

Ifyou don't already have a Heathkit Catalog, send for
your free copy at one of the addresses below. Or pi ck up
your copy at the nearest Heathkit Electronic Center" in the
U.S.and Canada,where Heath/Zenith Educational Courses
are displayed and sold.

Start on the road to your future in electronics with
the award-winning Heath/Zenith Microprocessor
Course.
Don 't wait until tomorrowfor knowledge you can learn today.

Educational Systems
Dept. 020-718. Benton Harbor. MI 49022

In Canada: con tact Heath /Zenith Ed ucational Sys tem s,
1480 Dundas S1.E.,Mississauge, Ontario LAX2R7

Also at Heathkit Electronic Cent ers from coast-to-coast.
( -Set! the white pages of.your phone book for the loc4'1li on nca-es .~u. In the u.~. ,

Heathk it Electronic Centers are units of\'cn-'cchllology Electronrcs corporetton.s
ED-140
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Sabtronics Hand-held Digital Multimeters
Having suchexcellent instruments makes

it tough to explain our low price.
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I Addr ess---------------------------

I City State ZIP _

t:~~~:.n.ltalu_s_~~.~~1~~~P!.!~o~ ...c:.n.:~a.! ~~~:::.e~:.a.::.l r~:i~$~1~o~. !;.

p ~m ,

I Sabtronics Intern ation al , Inc ., 5709 N. 50th Street , Tamp a, FL 33610, (813) 623-2631
: Please send me th e foll owin g :
l-----Mode12035A Hand-hel d Multi meter ki t( s) @ $74.95 eac h . . . . $, _
l-----Mode12035A Hand- held Mult im eter (s) , assem bled@$99 .95e ach $, _
l-----Mod e12037A Han d-held Mu ltime ter kit (s ) @ $99.95 each $, _
I -----Mode12037A Hand -held Mu ltimete r(s ), ass emb led @ $119 .95 eac h .. $, _
__THP-20 Tou ch-and-H old Probe(s)@$19.95each. . $ _

Shi p pi ng and han d lin g@ $5 .00per inst ru men t· . . . . . . . . . . . . $, _
For dei ivery in Florid a, add 4% Sales Tax . $ ......:...
10% deposit for C.O .D. orders .. .. $ _

I enclose 0 ch eck 0 mone y order. (Allow 2 to 3 weeks for pe rsonal ch ec ks to c le ar.)
Cha rg e: 0 Visa 0 Master Charge
Ac co un t No . Exp. Date _

Nam e _
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Accurate performance you can
rely on, time after time. That's what
you expect from a quality DMM. But
don't expect to pay as much for it any
more. Because now Sabtronics brings
you top qualit y DMMs with more fea
tures and better accuracy than other
comparable units on the market today.
And ours cos t surprisingly less!

We cut the price.
Not the quality.

What you get is a precision
crafted instrum ent that features
single-chip LSI logic, as well as a laser '
trimmed resistor network. And a sta
ble band-gap reference element en
sure s better long-term accuracy.
Basic DCV accuracy is 0.1%. The
Model 2035A gives you 32 measure
men t ran ges and 6 functions. The
Model 2037A has an additional te m
perature measurem ent function and
comes complete with a sensor probe.

First in features.
First in price.

Both models feature touc h-and
hold capability with the optional probe
- it's so convenient, you'll wonder
why the expensive mode ls don't have
it yet! And two -terminal input for all
measurement functions - this elimi
nates lead switching and makes your
job easier.

Of course , auto zero, auto polar
ity and overload protection are stand
ard. And you get 200 hour operation
from a single 9V tran sistor battery. A
low battery indicator warns you of the
last 20% of battery life. And the big,
sharp LCD readout s allow easy view
ing in brigh t sunshine or low ambient
light. Built-in calibration references
let you calibrate the unit any time,
any place.

You can buy Sabtronics multimet
ers assembled or in kit form with sim
ple step-by-s te p instructions.

Why the low price?
We sell what we manufacture ,

directly to YQ1!.

Send in the coupon and order
your new digital multimeters now.
Cre dit card holders may call.

BRIEF SPECIFICATIONS
DC Volts: lOOILV to lOOOV, 5 ranges;
AC Volts: l OOILV to lOOOV, 5 ranges;
DC Current: O.l ILA to 2A, 5 ranges;
AC Current: O.l ILA to 2A, 5 ranges;
Hi-Ohm s: 0.10 to 20MO, 6 ranges;
Lo-Ohms: 0.10 to 20MO, 6 ranges;
Temperature: - 50°C to +150°C
( - 58° F to + 302°F), 2 ranges (Model
2037A only); Dimensions: 3W' wide
X 6%" long X 1%" deep (89 X 171X
36mm); Weight: 11oz. (excl.
battery); Overload Protection:
lOOOV DC or AC peak all voltage
ranges, 250V DC or AC peak allOhms
ranges, 2AJ250Vfuse all current
ranges.

Making Pettormence Affordable

sabt~!JjE§V!j



Asuperb frequency counter
is frequently not counted-just because

it doesn't have a high price-tag.

The truth is, our 8000B
1Gigahertz is an excellent counter. In
fact, it's preferred by many engineers,
technicians , and electronic enthus
iasts. Not a single competitor on the
market today can surp ass our price/
performance rat io.

And we've deliberately kept our
prices down. First, we've refused to
join everybody else in their high mark
ups. Instead of "charge what the mar
ket willbear," for us it's "charge a fair
price." Second, we sell what we man
ufacture , directly to you. So extra
costs of extr a ste ps are automatically
eliminated. Third , we have to build a
lot of frequency counters to meet the
demand. Because we do sell so many,

. we don't have to charge a high price to
make a profit.

And about quality ...
Sabtronics frequency counters always
have the most innovative features
available. For example, our 8000B
1 Gigahertz Frequency Counter has a 10
Megahertz precision crys tal timebase .
But most important, the 8000B, using
the most advanced LSI circuitry, has a
guaran teed sensitivity of 30 millivolts
up to 1 Gigaher tz, with 20 millivolts
typical. The three-stage differential
amplifier IC makes this possible. Al
together, the 8000B uses only 6 Ie's,
making the chance of failure virtually
nonexistent.

Iii .
l- vlS4 I

. - . -

Three selectable gate times pro- BRIEF SPECIFICATIONS:
vide the measurement speed you need Frequency Range: 10 Hz to 1 GHz
- and greater resolution. The resolu- (ModeI8000B) , 10Hz to 600 MHz
tion is further enhanced by our count- (Model 8610B); Timebase:
ers 9-digit display. Frequency: 10 MHz, Stability: ± 1

Like the 8000B, Sabtronics' ppm (20 to 40Co.), AgingRate: < 1
8610B is a high-quality precision fre- ppm/year; Sensitivity (adjustable):
quency counter. It features only4 Ie's, Input A< 15mVto 100MHz, Input B
and offers a frequency range up to 600 < 30 mV, 100 MHz to 1 GHz (Model
Megahertz. 8000B), < 30 mV, 100 MHz to 600

MHz (Model 861OB); Gate Times: .1
The cases of both counters are 1 10 R I ti 0 1sec., sec., sec .; eso u IOn: .

high strength impact-resistant ABS Hz to lOMHz, 1 Hz to 100 MHz, 10 Hz
plastic. Elegant but very rugged. to 1 GHz; Display: 9-digitLED 0.4";
Sabtronics doesn't believe in skimping Power Requirements: 4.5 to 6.5
on the high quality construction that VDC (4 Cvcells) or optional AC
brings excellent performance. But adapter; Dimensions: 8" wide X 6.5"
we're not about to charge a high price deep X 3" high (203 X 165 X 76 mm),
just because we could get it! 1.3 pounds (590 g) excluding battery.

Send in the coupon and order Making Performa nce Affordable
your new frequency counter now. b · ~
Credit card holder s may call. sa tranlCs~

INTERN ATIO N AL IN C~

--------------------------------------------------~Sabtronics Intern ational, Inc ., 5709 N. 50th Street , Tampa, FL 33610, (813) 623-26 31.
Please send me the foll owi ng :
---Mode18000B 1 GHz Frequ ency Counte r(s ). Ass emb led @ $199.00 eac h . $ _
---Mod el 8000 B 1 GH z Freq uen cy Co unte r(s). Kit @$184.00each $, _
---Model 86 10B 600 MHz Frequ ency Counter(s), Assemb led @$129.00eac h , . , , ., $, _
---Mod el 86 10B 600 MHz Fre qu ency Counte r(s), Kit @ $114.00 eac h , ., .. , ., , $ _

Shippi ng and hand ling , $6 .00 per unit ' $, _
10% dep osi t for C.O .D. orders $, _
Florida res ide nts add 4% Sal es Tax $, _

I enclose 0 check 0 money orde r. (Allow two to three weeks fo r personal c hecks to c lear .)
Charge : 0 Visa 0 Master Charge
Account No . Exp . Date _

Nam e 1
Ad dress I

I
City State ZIP I
·U .S. only . Ca nad a $7 .50; overseas air mail $25 .00 . . RE I.-------- . J

zo
<m
~
m
m
JJ
.....
<0
DO
o

35



EQUIPMENT REPORTS
continued from page 32

panel is the AC/DC selector, and the on/off
switch is located on the left side of the case for
ease in turning the unit on or off with the
DMM being held in the one hand.

Testi ng diodes and transistors has been con
sidered and the 2K, 200K, and the 20 Meg
ranges contain terminal voltages in the .800 to
I volt range which is sufficient to tu rn-on most
solid-state devices. The balance of the resis
tance ranges will not provide enough current to
cause a diode to conduct and therefore are
handy for making in-circui t measureme nts.

All in all, when it comes to digital multime t
ers, the IM-2215 is hard to beat especially for
the price. The large digits, coupled with a 31

/,

digit resolutio n, and the accuracy that is built
into the Hea th portable DMM should provide
the professional service technician, mainte
nance worker, or serious hobbyist with a mea
sur ing capabi lity in excess of his norma l
needs.

A heavy leath er carrying case is available
that allows the unit to be car ried on your belt.
Line-voltage operation is also possible with an
optional AC adapto r. Two AC adaptors are
available for either 120-volt or 220-volt use.

The IM-2215 sells for $94.95. The model
PS- 2350 adaptor for l20-volt operation sells
for $4.95 while the 220-volt model PS-24 50
adaptor costs $14.95. The handsome leather
carrying case sells for $14.95.

The rugged-looking IM-2215 shou ld be able
to stand up to anyt hing in its price range. Th e
calibration ' on the unit tested was well within
the published specificatio ns. No deviations
were noticed. The instr uction manual is repre -

sentative of all Heath manua ls in that they are
construction manua ls, service manuals, user 's
manuals, and theo ry-of-operation manuals all
combined into one booklet. Since there are
many char ts showing how to construct and
assemb le the unit, identifying the parts and
the ir locations should not be difficult if that
issue should arise. Parts and service (if needed)
are also readi ly available from the Heath Com
pany, Benton Harbor, MI 49022. R-E
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THE B&K·PRECISION DIVISION OF THE DYNA·

scan corp., 6460 West Cortland St., Chicago,
IL 60635, has proudly issued a new test instru
ment. It's a portable digital capacitance meter .
With a 4-digit LED display and ten ranges, the
model 820 will read capaci tance direclty over a

range that really amazed me. The lowest is a
1,000 picofarad range (pF) with a resolution of
0.1 pF. Th e highest range is 1 Farad.

Being one of the older types who star ted in
thinking that a "big capacitor" was about an
8-IlF, this simply boggles my mind. That is one
million microfarads. Wow! It means that you
can read the actual capacitance of any capaci
tor you're likely to find in electro nic -equip
ment, all the way from tr immers to filters.

You can read the total capacita nce of a piece
of coaxial cable, or read the stray capacitance
between conductors on experimental or pro
duct ion type boards, or anything else that calls
for direct reading of capacitance. Circuits that
require two precisely matched capacitors are a
snap with thi s instrument.

Th e test hookup is about as easy as you can
get. There is a special socket with slots and
spring-loaded contac ts on the front panel. All
capacitors with leads can be checked by push-

. ing the leads into the slots. Polarity should be
observed, although with good electrolytics I
didn't see any difference when I reversed
them. For others , there's a pair of banana jacks
that can be used with test -leads. To check very
small capacitor s with the test leads, accurately,
you can zero out the capacitance of the leads
with the zero-adjust control. That is also used
to set up the display to zero, for maximum
accuracy. Those, and a switch, and that' s all
the contro ls---except for the range switch.

This is a 10-position type, calibrated in a
10-100-1,000 sequence. The lowest is the
1,000 picofarad range. Th en three nanofarad
ranges, 10, 100 and 1,000 nF, then thr ee
microfarad ranges (IlF ) and then the last thr ee,
calibra ted in millifarads (mF) up to the 1,000
mF range or one Farad. (A word of caution to
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the oldtimers like me , who were ta ught that
one 'rnfd' is a microfarad. Th e mF here is mil
lifarad, or one tho usa ndth of a Farad! Or,
1,000 microfarads .)

Display readout on all of the lower ranges is
very fast. On the two highest, the 100 mF and
1,000 m F, a longer delay may be noted . How 
ever , I read some good -sized capaci tors, and it
didn't seem to be as long as the instr uction
manual indicated it would. If you get a delay,
just clip th e leads to the capac itor and wait.
Th e ma nual cautions that on very large capaci
tors, the first reading may not be qu ite right.
That 's beca use of th e long charging time and
the fact that th e capaci tor may have been
hooked up in the mid dle of the charge cycle .
T he second reading will be precise, so wait if
you' re critica l. Overrange indicati on is shown
by all of the digi ts going out excep t th e bottom
lines. A 'row of das hes' mea ns switch to the
next hig her range .

Th e Mode l 820 is bu ilt in a neat plastic case,
not mu ch bigger th an a DMM-so it really is
portable. Power is from 4 C-size cells of any
kind. If nickel-caduiu ms are used, they can be
recharged by an optionally avai lable charger.
Th at plu gs into a jack on the top of the case. It
can also be used to check th e battery voltage
wit h non- rechargeabl e types . Battery life
should be very good since th e circui try uses
only mi nute currents and low voltages. It will
work with voltages as low as 4.0 volts before
th e accuracy is affected. Th at is claim ed to be
0.5% and I believe it. Checks out on our bench,
anyhow.

All in all, a very useful and accura te little
instrument, and one th at should be ideal for
any app licatio n in service shops, labs, produc
tion line and experimental work, and most

especially in electronics schools. Evidently it' s
popul ar , for it took them almost three mon ths
to gra b one off th e producti on line (that wasn't
already sold) so that I could get a sample to
make th ese tests! Th e Mode l 820 has a sug
gested retail pr ice of $155. R-E

PROBABLY IN NO OTHER AREA OF CONSUMER

electro nics has such a dynami c evolution of
products been seen as in tho se using micropro
cessors. Cameras, TV tuners, hom e computers,
stereo rec eivers, and man y other appliances
and conveniences are feeling the impact of dig
ital techn ology.

On e of the most dynam ic and fiercely com
petiti ve mar kets is that of scanner radios. Pro-

gramma ble, crystal-less scanners have virtually
wiped out crys tal scanners except in low-cost
pocket portabl es. Only a handful of scanner
manu facturers remain, and Electra, manufac
tu rer of the Bearcat line, is certainl y a dom i
nat ing trendsett er in the field.

Among a flurry of new Bearcat products to
be released within the last year, the BC 211 is
finally in produ ction after several months
advance advertis ing.

A look-alike to the venerable model 210, the
BC-211 is advanced over that earli er inst ru
ment. Th e BC-2 11 has a typical sensitivity of
.4 microvolt on both th e low and high band .
Frequency coverage on those two bands is 30
50 MHz and 144-1 74 MHz. UHF coverage is
420.475-512 MHz. Sensit ivity is typically .6
micr ovolt s on UHF.

Like its pr edecessors, pushbutton simplicit y
highlight s th e BC-211. Some of th e mor e pop
ular older features are still retained : automatic
or manu al squelch, rescan delay, rand om chan
nel select ion or automatic scan, lockout of tem
porarily un want ed channels, manu al ste pping
through sequential channels, 12-volt DCj 120
volt AC power options, and exte rna l speaker
jack .

A few recently introduced feat ur es are also
included : clock display including seco nds ,
slow j fast search and scan rates, 18-channel
operation, a search hold , and simplifi ed search
limit programming.

There is no priority feature on the BC-211;
probably th at omission will not be missed by
too many owners. The memory is volatil e, and
an int ern al battery mu st be provided to secur e
the memory during power outages. That min or
inconvenience is cert ainly tolerabl e, since th e

continued on page 38

To fill yo ur so lid sta te
repl acement needs, see
yo ur RCA SK dist rib uto r fo r
cop ies of th e 1980 RC A SK
Repl acement Guide, SPG-202Y
and th e 1980 RCA MR O
Repl acem en t Ma nua l 1K6386.

Hen SKReplacement
Solid State

For a list of SK Seri es
distr ibutor s write to Mar ket
ing Serv ices , RCA Distributo r
and Spec ial Product s Di vision ,
P.O. Box 100,
Deptford . N.J . 08096
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CIRCLE 103 ON FREE INFORMATION CARD

Realistic Model TRC-209
Walkie- Talkie

THERE ARE SEVERA L REASONS WHY FEW '5-WAIT,

40-channel CB walkie-talkies are offered by
manu facturers: battery consumption, high
cost, relatively large size and weight, and lim
ited range.

The model TRC-209 walkie-talkie by Real
istic is an exception. The unit weighs in at 2'/,
pounds and measures only 2'10 X 3 X 10
inches. It fits comfortably into an adult hand.
While you hold it, your fingers press against a
set of metal grounding panels; thus you are
using your own body as part of the radiatin g
system, which increases the transmitting
range.

Standard "AA" batt eries may be used to
power the tra nsceiver, but because of the high
batt ery drain durin g transmission (nearly I I/,

. continued on page 40

tr icked by their own spurious signals (oft en
called "birdies" ). They may latch onto one
while in the search mode looking for signals.
Search may be quickly restored by pressing the
search key.

Additionally, oscillator radiation will inter
fere with other nearby receivers, especially
other scanners tun ing the same frequency
ranges as the BC-2] ]. Some of the oscillations
from the busy circuitry may be heard on short
wave and broadcast band radios as well.

As with all other Bearcat products, the BC
2] ] is warranted against defects for one year.
An accessory mounting-bracket with accompa
nying hardware and wiring are included.

The accompanying manual is easy to under
stand. Once the basic function of the pushbut
tons is grasped, the user will find that the radio
very nearly works itself. Operation becomes
quit e automa tic.

We may have a tendency to become some
what numbed by the fast-paced release of
produc ts in a competitive market like scanner
manufacturing. But keeping everything in per
spective, this latest release from the Electra
factory is nicely engineered, a hot performer,
and competiti vely priced . The BC-211 pro
grammable scanner has a suggested retail price
of $329.95. Manu factur ed by the Electr a
Company, 300 South of East County Line
Road, Cumberland, IN 46229. R-E

ffi
A P PRODUCTS
INCORPORATEDap 1359 West Jackson Street
Painesville, OH 44077
[216] 354-2101
TWX : 810 -425-2250

In Europe. contact A P PRODUCTS GmbH
Baeumlesweg 21 • 0 -70 31 Vlleil1 • W. Germany

jack is supplied on the rear apron for connec
tion of an external antenna.

The clock uses the 60-Hz time base of the
AC line current; it is not operable in mobile
applications. The clock is easily reset by direc t
time entry into the keyboard , and displays sec
onds as well as minutes and hours.

Microprocessors use a great deal of current
in their operation. For that reason, if the scan
ner is to be left unplugged for more than 24
hours, the 9-volt batt ery must be renioved.
Even an alkaline batt ery will be virtually
dra ined of its power after that length of time .
The only purpose of the internal battery is to
provide continuity in power to preserve in
structions in the memory dur ing brief power
outages such as power-line dropouts.

It will not last indefinitely.
Occasionally, programmable scanners are

Beearefu'..
'lourbobby,s e an obsession.
about tobeeom For a free catalog an: ~~bbY-

its in the e of your neares
The 14 modH~~~;BIOXTMsystem ~~:dealer, call IOl::~:~all
solderless, ded and cross- 800 321-96 6 8.~2101.
are coldorp~~'lects go faster, collect (216]35
Indexe . . 980
easier. . there are tWO ~le;~:cf~~g~s INCORPORA1EO 1

For the begInner,ne for inte
starter pack; . ~ne for discrete
grated ctrCUI sE' h has its own
components. ac
10 proiect booklet.

. t Hobbv-810x,
Once VOuyge~~ gOoing to get
look out. ou .
hooked.

Free Project-of-the-Month to Hobby-Blox purchasers !
CIRCLE 12 ON FREE INFORM ATION CARD

battery need be changed only infreq uently.
IF selectivity is a sharp 60-dB down for 25

kHz adjacent channel rejection. Audio output
is an ample 2 watts into 8 ohms, either internal
or externa l speaker. Distort ion is only 10%
maximum at full output.

The size and weight are typical of the 200
series: 10'/ , X 3110 X 8 inches; 5 pounds. The
cabinet is still vinyl-clad steel (or painted tex
ture, depending upon the part icular run) . Pow
er required for -the unit is 117 VAC at 20
watts , or 13.8 VDC at 9 watts .

An intern al telescoping antenna is supplied,
and is recommended for most metropolitan lis
tening. For mobile operation, or if distant weak
signals are to be monitored, a Motorola-type

EQUIPMENT REPORTS
continued f rom page 37
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Diqital Thermometer Kit ~
Dual sensor s, control switch for in- c:
door/outdoor or du al monitoring - iil
can be extended to 500 ft .Continuous
LED .S" ht . display. Range: -400F to s:
199° F. -40°C to 100°C. Accuracy : ~
±1° nominal . Calibrate for Fahrenhe it 0
o r Celsius. Simulated wa lnu t case. AC . ~

wall ad apter incl ud ed , Size: 3%"h x 0
5·5/S "w x 1-3/S "d. ~

JE300 $39.95 ~
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VARIABLE -I

POWE RSUPPLV KIT ~
Full 1.5 amp @ 5·10V output. Up to o
.5 amp @ 15V output. Heavy duty ,..
transformer. 3-terminal I.C. voltage ~

regulator. Heat sink provided for ~
cooling eff iciency. PC board eon- l3
struct ion. 120VAC input . 0
Size : 3%" x 5" x 2" H ;0::
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JE210 $19.95

JE730 $14.95

Available Today At Your r

Local JIM-PAK®Distributor! ~

JIM-PAK® Belmont, Calif . 94002 (I)

CAPACITORS LEOS DIODES KITS BOOKS
~ (I)

C J s~ ilT1-pa~ KITS ~
o ~
~ m
~ (I)

~ FUNCTION Q
~ GENERATOR ~
~ KIT ~
a:: Pro vid es th ree basic ,..
~ [fj] wav eforms: sine, t rio (")(1)
"" • . • II i ~ angle & square wav e. 0
~_ • . Freq. range from 1Hz Zz
:J ,u ~~. to 100K Hz. Output m
o amplitude from O· o
a:: volts to over 6 volts -l
li (peak to peak). Uses a 12V supply or ~
C a ±6 V split supply. Includes chip, PC ~

W board , components and inst ructio ns. ~
I- m
~ JE220~B $19.95 ~

~ ~
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~ 4-DIGIT CLOCK KIT
~ Bright .357" h. red display. Sequential
I- flashing colon . 12 or 24 hr. operation.
~ Extruded aluminum case (black).
a:: Pressure switches for hrs ., min. and
~ hold functions. Incl. all components,
..J case and wall transformer. Size : 3%"x
~ 1'%" x 1%"
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munications for a camping trip or hunt ing
expedition. The unit is available from local
Radio Shack retail outlets, and costs $169.95.
For more information, write to Radio-Shack,
1300 One Tandy Center, Fort Worth , TX
76102. R-E

WHIL E COAXIAL SWITCH ES ARE PLENTI FUL

in the CB antenna market , most of them
decline rapidly in their frequency performance
above 50 MH z or so. t

With the proliferation of VH Fj UHF radios,
it is refreshing to know that a suitable coax
switch has become available to handle those
upper frequencies.

J . W. Miller (a division of Bell Industries),
an old and respected name in amateur radio, is
producing the Daiwa line of RF equipment.
Two items in this line are the model CS-201
(two-position) and the model CS-401 (four
position) coaxial antenna switches.

As soon as you unbox these switches, their
difference from standard CB-type coax switch
es becomes apparent. First, they are heavy. An
internal inspection reveals that the internal cir
cuit paths are coaxial cavities, carefully engi
neered to preserve constant impedance. That is
accomplished by manufacturing the units from
heavy-gauge metal castings. Second, they are
rugged. The heavy-duty contacts are mounted
on leaf springs that are aligned coaxially
through the cavities. Sprin g-loaded ball bear
ings provide positive detent positions during
switching. The unused terminals are automati
cally grounded, thus assuring excellent isola
tion from stray RF pickup.

Rubber foot pads provide nonskid, non
scratch placement at the operating position,
and integral screw holes are included for per
manent installat ion. The switches also come
with standard SO-239 coaxial connectors for
both input and output connections to the trans
mission lines.

The operat ional specifications are quite im
pressive: Adjacent terminal isolation is better
than '45 dB at 500 MHz. At the lower frequen
cies isolation improves even more, becoming
80 dB below 10 MH z.

The nominal impedance is the standard for
radio communications-50 ohms. Insertion
loss measures less than 0.2 dB; maximum
VSWR at 500 MH z is 1.2:I , and contact resis
tance is less than 20 milliohms..The low con
tact resistance and the cavity spacing permit
maximum amateu r RF power levels of 1000
watts continuous, 2500 watts PEP.

While the specifications seemed good, only
an actual test would tell the whole story. So
several test frequencies of up to 500 MH z were
selected for monitoring with a VHF j UHF

continued on page 44

Daiwa Models CS-201, CS
'401 VHF Coaxial Antenna
Switches

EQUIPMENT REPORTS
continued f rom page 38

A!) heavy-duty alkaline or rechargeable nickel
cadmium batt eries are recommended (an op
tional charger is available).

The model TRC-209's 3'/ ,-watts output
provides considerably greater transmissio n
range than that of most hand-held units; and
for limited range and lower battery consump
tion, a slide switch selects reduced 1'/ ,-watt
power (at a saving of some 30% of curre nt
drain).

The two randomly selected units we tested
showed very low output power; the cause was
determ ined to be poor alignment in the driver
and final output stages of the transmitter; a
quick realignment by a licensed technician
restored full output. It would be wise to
request a wattme ter check before buying the
unit.

In actual use, a center-loaded telescoping
whip antenna is extended, the volume control
is advanced about halfway, and the squelch is
adjusted to remove background noise. When
the transceiver is first switched on, a large
LED display shows the channel selected; the
display turns off automatically after about two
seconds to conserve battery power. The display
may be re-illuminated by pressing a small but
ton next to the transmit bar or by changing
channels, after which it will again turn off
automatically.

The volume control is a little tricky to use.
Once it is turned up far enough for a transmis
sion to be heard, the slightest rotation of the
control results in an enormous change in
speaker output; add to that the fact that when
the receiver is squelched, some audio hiss
comes from the speaker regardless of the vol
ume-control setting, and you have the perfect
combination for missing a call. That will take
some getti ng used to, but occasionally re
adjust the squelch to make sure that you can
hear incoming signals and that the volume con
trol has been set properly.

Because a separate electret-condenser mi
crophone is built in well below the speaker, the
model TRC-209 can be held like a telephone
handset. Modulation is automatically adjusted
to about 90% while the user is speaking in a
normal voice two or three inches away. Audio
quality is cr isp and clear during both transmit
and receive modes.

The receiver's specifications are impressive:
sensitivity is 0.5 microvolts (IO dB S+N jN);
and selectivity is ± 3 dB at 6 dB down, thus
resulting in an adjacent-channel rejection of
about 90 dB. Squelch will trigger with signals
as low as 0.5 microvolt.

The transceiver can be used either as a base
unit or as a mobile rig by using an external
12-VDC power source. In a car, that supply
would be provided by the battery bus (the
model 270-1533, power cord is an optional
accessory); while in a home or an office,an AC
adapter (model 22-124, also optional) can pro
vide the DC voltage. When an external anten
na is used, an adapter will be required between
the transceiver and a standard PL-259 coax
connector.

A 5-pin DIN microphone connector allows
using an external push-to-talk microphone
such as the Realistic model 21-1172.

A small meter indicates low battery voltage
and relative output power; unfortunately, the
meter does not double as an S-meter.

In sum, we rate the model TRC-209 as quite
satisfactory where total portability is required.
The transceiver should provide reliable com-
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~HITACHI I<EITHLEY VIZ ni" TRIPLET T

ePHILIPS HICKOK IFLUKEI
®

• Peak hold on voltage
and current func tions

• Selectable audible
indicator for
con tinuity
or level detection

• 3 V2-digit resolution

• 0.1% basic de accur .

• LCD display

• Overload protec tion

• 3 Y2-digit resolution

• 0.25% basic de acc urac

• LCD displa y

• Overload protection

• Six functions
dc voltage
ac voltage
de curren t
ac current
resistance
diode test

• Nine functions
dc voltage
ac voltage
de current
ac curre nt
resistance
diode test
conductance (lIR)
logic level and
continuity detect

temperature (K-type
thermocouple)

Model 8022A:
The Troubleshooter

• Two year parts
and labor warranty

$139

~IF~LSEU~K~E~I® DIGITAL MULTIMETERS

• Seven functions
dc vo ltage
ac voltage
de current
ac current
resistance
diode test
co nductance (lIR)

• 3V2-digit resoluti on

• 0.1% basic de accuracy

• LCD dis play

• Overload protec tion

• Free case

$179

• Measures capic itance
from 0 .1 pF to 1 Farad

• Reso lves to O.1pF

• 10 ranges for accuracy
and resolution

• 4 dig it easy-to-read LED
disp lay

• O.5~o accuracy

• Specia l lead insertion
jacks or banana jacks

• Fuse pro tec ted

• Uses either rechargeable
or disposable batte ries

• Ove rrange mdrca tron

MODEL 82 0

• WIDE AANGING - trem 199.9 pF full scale
(0.1 pF resoluticn) up to 1999 ~F full scale,n
eight rar>;JeS...virtual~ everycspacitarce yoo'li
ever needto measure.

• FAST AND Ef>&( TO USE- Direct reaorg,
pus/1:Juttoo rar>;JeS. J.Jst ~ug in ard read.

• EXCEPTIONAllY />/XURATE - p<CN'des
±O.l% basic accuracy.

• TOUGH AND OOMPIlCT - EiJili to take rough
usage wi1I'ouI ossct call:Jra1icn accuracy. Fils
ard goes anyM'oere; takes very little berch
soace: atMlys hardy tor QJickcap'lcitance
checl<out. matching, call:Jration, ard tracking

• PORTABLE - Palm<;ized, light-wei(tlt, coerates
up to awroxmat~ 20J hours 00 a singleW
a!<aline battery.

• EASY READING - big, clear, higt><xx1trast
3VHJigit LCD display, a full 0.5' high, readable
anyNtoere.

• VALUE Pi'CKED - Outstar<lng rreasurernent
capablity ard deperdatility . Oulpertorms DC
time-corlstantnneters, ard even brdges costing
2 to 5 tin1esas rruch.

• RELIABLE - warranteed for 2 full years.

New Portable Digital Capacitance Meter

AVAILABLE NOW
$8995

FAST, EASY,
ONE HAND
OPERATION

$179

C all For Our Pric e

ill«un#u.,

LX304 DIGITAL MULTIMETER

HICKOK

~_~ATAPRECISION
Model 938

0.1 %, 31f2·Digit, LCD DIGITAL
CAPACITANCE

METER

Call F o r Our Price
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New Low Distortion Funct ion Generator

H,&IijW,ti MODEL 3010
• Generates sine , square and triangle

wave forms

• Variable amplitude and fixed TTL square
wave outputs

• 0 . 1 Hz to 1MHz in six ranges

• Push button range and functi on se lec tion

• Typical sine wave distortion under 0 .5%
from O. , Hz to 10 0kHz

• Variable DC offset for engineering

,~.............. applications
• veo external inpu t for swe ep-frequency

tests

New Sweep/Function Generatorar.wuxo,z" MODEL 3020
~_.-.... • Four instruments in one

packag e-sweep genera tor , func 
tion generator, purse generator.
tone-burst generator.

• Covers 0 .02 Hz-2 MHz

• 1000: 1 tuning range

• Low-distortion high-accuracy
outputs

• Three -step attenuator plus
vernier contr ol

• Internal linear and log swee ps

• Tone -burst output is front -panel c
ex ternally programmable



LEADER
DNon-Une.'Sy...... WESTON ~_~ATAPRECISION

$139.00

The Roadrunner
Model 6100

• 5 Range audible signal
ing function

• 0.5 " LCD display
• 6 Functions

• 29 Ranges

WESTON

• 5Hz to 8 0MHz reading guaranteed
lDOMHz typical

• Per iod measurements from 5Hz
to 1MH z.

• Period average , auto and manual
positions

• One PPM resolut ion

• Totalizes to 999999 plus overf low

• Elapsed time measurements from .0 1
to 9999.99 seconds plus overflow

• One-megoh m input resistance

Call For Our Pric e • Bright .4 3" high LED readout s

80MHz Counter with Period Function

MOD EL 1820

I(EITHLEY
Model 169
BENCH/PORTABLE DMM
• 3'/2 Digit liquid crystal

display
• 0.25% basic accuracy
• 26 Ranges

$159.00

Single Trace 15MHz
Reg. price $349 .

$29995

Dual Trace 30MHz
Regular price $598.

$49995

30 MHz
15 MHz
15 MHz Portable
10 MHz
10 MHz
5 MHz

MS-15

Dual-Trace
Dual-Trace
Dual-Trace
Dual-Trace
Single-Trace
~ingle-Trace

1479A
14n
1432
1476
1466
1405

THESE 1980 B&K OSCILLOSCOPES
ARE IN STOCK AND AVAILABLE

FOR IMMEDIATE DELIVERY

Dual Trace 15 MHz
Reg. price $465.

$39995

CALL FOR OUR
EARLY BIRD SPECIAL LOW PRICE

ORTABLE
ISCILLOSCOPES
ITTERY OPERATED

I Non-Unear Systems
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THE ELF II IS AN EXPANDABLE MICROCOMPUTER

learning-tool. It is designed around the RCA
COSMAC 1802 microprocessor and is con
trolled through three toggle switches and a 17
key hex keypad. One of the advantages of a
COS/MaS system like this is the low current .
drain. Program output is displayed on an on
board two-digit LED display and through a
video output provided by an 1861 video graph
ics integrated circuit. The 64-bit by 32-bit
graphics format is particularly nice for game
programs where selected screen elements are
illuminated . A demonstration program dis
plays the overworked Enterprise of Star Trek
fame.

The Elf concept gets you started in the
addictive world of microcomputers with a min
imum of complication and expense. The basic
Elf II kit sells for only $99.95. However, you
will need a 5-volt power supply and a television
RF modulator. (The modulator can be by
passed if you have the necessary skills to con
nect into the TV video circuits directly.) Those
are both low cost items; the' power supply costs
$5 and the modulato ; is $8.95.

The unexpanded Elf is programmed in ma
chine language, but several publications can
help you through that important stage. A
Short Course in Programming by Tom Pitt
man is a Netronics publication that will get
you started. Even if your eventual goal is to use
a high-level language such as BASIC, you
should be familiar with the machine-language
operation of the host computer. There are
going to be times when you will want to write a
machine-language routine to do something
that has not been built into the high-level lan
guage, or to do it faster than the relatively
clumsy language interpreter will allow.

The Elf II is constructed on a large 7'/, X
II '/, inch printed-circuit board that also acts as
a mother board for up to 5 plug-in modules. As
with all other microcomputer kits, soldering is
a vital part of the assembling process; if you are
not yet expert at soldering, find someone to
help, or pay the extra dollars for an assembled
board. The construction is straightforward,
but the potential for solder bridges is high.
Large, complete schematics and board layouts
are included, a definite plus when encounter-

continued on page 103

those of CB-style coaxial switches.
The models CS-20l and CS-40l coaxial

switches are available from J. W. Miller, Divi
sion of Bell Industries, 19070 Reyes Avenue,
Box 5825, Compton, CA 90224. The model
CS-20l has a suggested retail price of $20.95;
the CS-40l retails for $65.95. R-E

'Netronics Elf II
'Microcomputer
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meter reading was noted.
It is apparent that a number of applications

would benefit from the low losses of either
Daiwa coaxial switch. Amateurs working the
VHF band (144 MHz and 220 MHz) can
select from among a variety of antennas with
virtually no loss ' right up through maximum
legal power. Even at 420 MHz, power loss and
SWR would be inconsequential.

Scanner listeners will find that the unit is
handy for switching between antennas cut for
various bands, or between an omnidirectional
multiband monitor antenna and a directional
beam.

Electronic technicians could use the switch
es to select inputs to VHF/UHF test equip
ment using standard probes. Even low-fre
quency amateurs will welcome the high power
ratings, since they are certainly superior to

The

• «

receiver, to evaluate the system.
Coaxial transmission lines were connected

both to a Daiwa switch and a competitive CB
type coaxial switch. We alternated between
direct-coupling the transmission lines to the
receiver and routing them through the coaxial
switches.

The upper limit of the CB switch seemed to
be about 150 MHz. Beyond that frequency,
losses became quite noticeable, as indicated by
both decreasing signal indication on an S
meter and increasing background hiss on the
signal itself.

With the Daiwa unit no losses could be
detected up to nearly 500 MHz . At that fre
quency a barely perceptible decrease in the S-

EQUIPMENT REPORTS
continued from page 40

Sprague distributors have MORE to offer .. . more component types,
more styles, more ratings, more sizes, more quality, more value. With
Sprague distributors, you save time by getting what you want when you
want it, faster and easier.

For the name of your nearest Sprague distributor and a copy of Catalog
C-622, write to:

Sprague Products Company
Distributors' Division of the Sprague Electric Co.
81 Marshall Street
North Adams, Mass. 01247.

Where MORE is more than a promise.
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VOCAL
"TRUTH"
ANALYZER
TheHieronymus Machine
VoiceStressDetector

R~htOutOfEkctronk

Counterintelligence . . .

It's almost beyond belief. This tiny solld
state Instrument measures 3" x 6" x1lh "
and fits In a pocket. Yet It contains
sophisticated e lectronic circuitry, a
microphone, and three red , diodes. It
analyzes the human voice for stress.

Once you learn, in about 30 minutes,
how to use the Hieronymus Machine, you
will be able to discover whether a person
Is calm or stressful - merely by monitor
Ing his or her voice.

DEFINITELY NOT A "LIE DmCTOR"
The Hieronymus Machine Is not a lie

detector. Nor Is It a "truth" device. Even
the famed polygraph machine Is not a
lie detector, plain and simple. The
polygraph can be used to monitor a per
son's pulse, respiration, blood pressure,
and galvanic skin response, bodily tunc
tlons affected by stress.

And In the hands of a skilled operator,
the polygraph can be used to gain In
sights about a person's stress levels when
talking about certain topics. But a very
real part of the polygraph's usefulness Is
the "Hieronymus Effect," which we'll get
to In a moment.

SPIES AND COUNTERSPIES
During wartime, counterintelligence

experts wondered If science could come
up with something simpler than the
polygraph to help ferret out spies.
Researchers became attracted to the
theory that human voices emit "rnlcro
tremors," low-frequency vibrations that
are generally Inaudible or masked by
other voice components.

An article In PopUlar Electronics (April
1980) describes the theory In detail. But
the short story Is that after spending
millions of dollars, researchers
developed a voice stress analyzer. Now,
the authors of the definitive article In
Popular Electronics have perfected a
personal voice stress analyzer, which we
call the Hieronymus Machine.

WHAT IT DOES, HOW YOU USE IT
The Hieronymus Machine electronically
measures changes In voice rnlc ro
tremors. The read-out Is simple: one red
diode Indicates normal, two show
moderate stress, and three revea l
greater stress, ranging from mild to
severe anxiety.

You, as the operator, could use the
Hieronymus Machine like a thermometer,
checking the "fever level" of stress. As
you gain skill, your judgment will Im-

The Hieronymus Machine Voice Stress
Computer, U.S. made. It can help

you tell the difference betvveen truth
and falsehood in more ways than one.

prove, enabling you to pursue or avoid a
line of questioning or discussion that pro
duces stressful responses .

MANY USES AT HOME OR WORK
You can use the Hieronymus Machine

at home to have fun with your family.
You'll discover how It responds to dlf·
ferent people's voices, what effect
laughter and singing have on It, and
even evaluate polltlcans' speeches over
TVor radio. It works quite well on transmit
ted voices, as well as over the telephone
or with tape recordings.

Next, try It on friends. See how well eo
meone's favorite fish story holds up when
you point out that the Hieronymus
Machine doesn't believe a word of It.
And watch that poker face disappear as
the "stress" diode steadily Insists you're
not getting the whole story.

BIOFEEDBACK FOR YOU
If you're required to talk In front of

groups or need to speak convincingly to
one person at a time, you can use the
Hieronymus Machine to monitor your
voice and learn a more relaxed , self
assured, persuasive style of delivery. If
you wanted to learn hypnotism, a relax 
ed voice would be a real asset - and
the Hieronymus Machine could help you
achieve It.

At work, there are numerous situations
In which the Hieronymus Machine could
work wonders. Here's how: Hieronymus
Bosch was a 15th·century painter known
for his startling originality. He was also
something of a medical practitioner,
and he believed that patients could be
cured by passing stones over their
bodies. Bosch achieved success
because his patients belieVed that a
cure was taking place.

Nearer our own time, a couple of
science tlctlon writers concocted a
devise they named after Bosch: It pro
duced varying sensations In the user
depending on where a dial was set, from
zero to 100. The amazing thing was that
this machine worked on subjects even
when It wasn' t plugged In - a perfect
Hieronymus Effectl

Now we have a true Hieronymus
Machine, the Voice Stress Analyzer. It cc
tually works, and among other things of a
scientifically verifiable nature, It pro
duces the Hieronymus Effect. In Its
presence, people suddenly become
more forthright. In some cases, with such
a machine present, employees being

CIRCLE 54 ON FREE INFORMATION CARD

asked about office theft became very
cooperative In answering questions
truthfully. Naturally, YOU'll want to use the
Hieronymus Machine In plain sight and
tell people what It does . This actually
gets more cooperation from them.

3G-DAY TRIAL,
MONEY·BACK GUARANTEE

The potential uses of the Hieronymus
Machine are limited only by your Im
agination. Try It at no risk for 30 days.
We'll send you one or more with corn
plete Instructions (9v. battery not lnclud
ed) . You'll be able to try It, experiment,
even conduct your own "Investigation."

Governments and police departments
and huge corporations are already us
Ing large (brlefcase·slzed) versions of this
kind of machine, and they have to pay
$3,000or so for theirs. Butyou can have a
personal Hieronymus Machine for only
$119.95. If you're not satisfied, send It
back (Insured) for a full refund , no ques
tions asked. If you want two, the cost Is
$109.95 each. And If you want three or
more for business use, It's only $99.95
each. You're also protected by a 1-year
parts and labor warranty.

EXCLUSIVE BYMAIL FROMMERCURY
The Hieronymus Machine cannot be

obtained In stores or from any other
source. To order, send check or money
order to the address below. Or charge It
on American Express, Carte Blanche,
Diners Club, Master Charge or Visa. You
can also call us toll free:

800·526·2801
or

800·257·7850
In New Jersey, call toll free 800-322-8650.
Include $2.50 Insured shipping charge
per Machine. N.J. residents please add
5% sales tax .
Or mall your orcl r to:

Dept. RE11, Lakewood Plaza
Lakewood. N.J. 08701

zo
<ms::
lD
m
Jl...
co
ce
o

45



Cf)
o
Z
oa::
Io
W
....l
W

6
Ci«a::

46

You cant beat
The System.

The Experimentor System™ -a quicker transition from imagination
through experimentation to realization.

Experimentor solderless breadboard.

Exper imentor Matchboard" pre-dri lled PCBs.

When you havea circuit idea that you want With Experimentor Matchboard you can
to make happen, we havea system to make it go from breadboard to finished nonstop! We've
happen quicker'n'slicker'n ever before:The matched our breadboard pattern again,this time
Exper imentor System. on a printed circuit board,finished and ready to

Youalready know how big a help our build on. All for about S2.69 ~

Experimentor solderless breadboards can be. There's even a letter-and-number index for
Now we've taken our good idea one step farther. each hole,so you can move from breadboard
Twice. (where they're molded ) to Scratchboard "

We've added Experimentor Scratchboard (where they're printed) to Matchboard " (where
workpads ,with our breadboard hole-and -con- they're silkscreened onto the component side)
nect ion pattern printed in light blue ink.To let you and always know where you are.
sketch up a layout you already haveworking so When you want to save time and energy,
you can reproduce it later. you can't beatThe Experimentor System. .

Smarter tools for testing and design.

70 Fulton Terr. New Haven. CT 06509(203)624·3103. TWX 710·465·1227 GLOBAL Call toll-free for detai Is
OTHER OFFICES: San Francisco (415) 421-8872. TWX 910-372-7992 SPECIA[JIES 1 800 243 6077Europe: Phone Saffron-Walden0799·21682. TLX817477 - - -

Canada: Len Finkler Ltd.. Oownsview. Ontano During busi ness hours

- CORPORATION
'S uggested u.s. resale Prices. specifications subject to change without notice <0 Copyright '980 Global SpecialtiesCorporation.
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CIRCUIT
DESIGN

STATION
Pro to typing CMOS circuits becomes a breeze
with this Experimenter's Work Station. With it,

you're done almost as soon as you start!

JAMES BARBARELLO

WHETHER YOU'RE A WEEKEND EXPERI·
menter wishing to duplicate circuits
you've seen elsewhere, or a full-time
circuit designer. the CMOS Experi
menter's Work Station is for you. The
Work Station centers around a solder
less breadboard, Commonly called
"Q" or "L" sockets. those devices
allow components and jumper wires
to be plugged in quickly and discon
nected easily when no longer needed,
That makes for a speedy buildup (and
modification) of a circuit. They also
allow the same components to be used
over and over again.

In addition to a solderless bread
board and battery power-supply. the
Work Station includes three features
that are commonly used in experi
mental work. These are:

1. Buffered light emitting diodes
(LED's)

2. Two-phase clock (oscillator)
3. Oebounced switches

The Work Station integrates all the
above items on a single PC board that
also serves as the top cover, When de
signing or building up a circuit on the
Work Station. you need not duplicate
clocks. LEO's, or debounced switches
they're already right there for your use!

This highly portable project is easy
to construct. uses readily available
components and can be built for under
$40.00.

How it works
The Work Station consists of 12buf

fered LEO's, two two-phase clocks.
four debounced switches. a battery

power supply and the solderless bread
board. Each circuit is independent of
each other: so. we'll discuss each
separately.

Buffered LED's: Most logic circuits
require some type of output indicator.
the most common being a LED. Since
a LED requires a current of between
10 and 20 rnA to glow brightly. direct
connection to most CMOS IC's is not
recommended (they can't provide
sufficient drive). Rather, the LED
should be connected to a buffer cir
cuit to allow a small current (in this
case. fractions of a milliampere) to
cause the LED to glow. The Work
Station contains 12 identical buffered
LED circuits. four of which are shown
in Fig. I.

Taking LED I as an example. cur
rent can flow from +V through RI and
LED I to the output of CMOS NAND
gate ICI-a. If pin 3 of ICI-a is high
(approximately +V). then no current
will flow through LED I and it will
remain dark. If pin 3 of ICI-a is low
(approximately ground), current will
flow through the LED and it will glow.
NAND gate IC l-a can sink (route to
ground) greater than to mA and. there
fore, will suit our purpose well. For
IC I-a to go low. both inputs must be
high. Under any other conditions. pin
3 of IC l-a will be high. Let's assume
that the GATE I input (lCI-a pin 2) is
high: if we provide a high logic-level
input to ICI-a via pins I or 8 of socket
SOl. the LED will glow.

In most circumstances. the GATE I

input will be connected to R25 by
jumpering SO I pin 2 to SO I pin 7. This
will provide a high logic-level input to
pin 2 of ICI-a. The GATE input can be
used in another way. Assume that we
are designing a game where. at some
time. all the LED's that are glowing
must blink on and off. By connecting
the GATE inputs of all the LED's to the
same level. we can make all the LED's
that are lit via their input's blink on
and off. Access to the 12 LEO's is via
the six 8-pin DIP sockets. SO I through
S06.

Two phase clock: The term clock is
simply another name for an oscillator.
A two-phase clock has two outputs
that alternate between high and low
states, Thus while one output is high.
the other is low.

In many applications. it is desirable
to be able to tum (or gate) the clock on
and off. The Work Station contains
two such two-phase clock circuits. as
shown in Fig. 2. The two clock cir
cuits are identical. For discussion pur
pose. we'lllook at the Clock-A circuit
which consists of IC4-d. IC4-c. R29,
R49 and C2. The rate of oscillation is
determined by the resistance of R29.
and R49 (and the capacitance of C2).
'Pin 13 of IC4-d is the gating input. If
pin 13 is high (as when jumpered to
R27). the clock will run. If pin 13 is low
(as when jumpered to ground on S08).
the clock will stop. If we were to jumper
pin 13to R27 and then connect a switch
between ground and pin 13, we could
tum the clock on and off simply by
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additional gating input. That is con
venient if you would like to keep one
phase of the clock high while letting the
other phase run normally.

Figure 2 also shows the Work Sta
tion's power supply. Since CMOS
devices require very little current.
batteries can be used as the power
source; ' that allows the Work Station
to be highly portable. The six "C"
cells are connected to SO I0 so as to
provide 3, 6, or 9-volts DC. Jumpering
the desired voltage to pins 6, 7, or 8
of socket SO 10 will provide that volt
age to the Work Station's circuitry.
One of the remaining pins of those
three can be used to jumper the selected
voltage to the solderless breadboard.
Power can be removed from the bread
board and the Work Station by remov
ing the jumper in socket SO 10.

Debounced switches: No switch is
truly ideal. That is, the switch does
not make (or break) contact at the in
stant you activate it. Actually, the
mechanical contacts in the switch open
and close quickly many times (bounce)
before they come to rest. While that
may not be of much consequence in
your living-room lamp, the CMOS cir
cuits you are using will more than likely
see the operation as multiple switch
closures. As a result, your circuit might
seem to act quite erratically, although
it is doing exactly what the switch is
tel1ingit to do! For that reason, switches
should be debounced, or made to act
more nearly in the "ideal" manner.

The Work Station contains four de
bounced switches as shown in Fig. 3.
Taking S I as an example, we see that
prior to pressing S I, C3 is charged to
+V. When S I is closed, C3 rapidly dis
charges to ground. When the voltage
across C3 goes below the CMOS logic
low level (about +V/2), pin II of IC8-d
goes high. When S I is opened again,
C3 begins charging towards +V through
R32. When the charge on C3 goes above
the CMOS logic-low level, pin II goes
low. That "STEP" output is available at
pin I of socket SO II .

lt is also desirable to have a very
short duration (pulse) output that does
not depend on how long the switch is
depressed . The STEP output from pin II
is processed by IC8-c, C4, R33 and
IC7-d to produce a short positive going
pulse that is available at pin I of SO II.

Construction
A PC board is recommended, al

though any other form of construction
will serve as well. The foil pattern is
shown in Fig. 4 and the component
placement is shown in Fig. 5. When
mounting the resistors and capacitors ,
save the excess leads for jumpers. IC
sockets for IC I through IC8 are recom
mended. Note that resistors RI5 through
R24, R28, and R29 are mounted on
the foil side of the PC board. They are
"tack"-soldered by melting a small
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R51
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R49
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AG. 2-TWO-PHASE CLOCK circuit Includes buffering and permits gating of each phase, allowing a
variety of pulse combinations. Power supply provides 3, 6 or 9-volts.

GNO

using the switch.
The two phases of Clock A are buf-

NOTES: ICI
irHROUGH IC3
~RE401' .

CIRCUIT SHOWN
ISREPEATEO TWICE
MORE FOR LE05·LE08
:c\NO LE09·LEOI2.

AG. 1-BUFFERED LED's are Included in the Work Station's design for use as output indicators.
Buffer circuitry is required because many CMOS IC's cannot drive LED's directly.
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SOME COMPONENTS are mounted and tack
soldered on foil side of PC board.

amount of solder on the foil area and
then rehe ating that solder while placing
the component lead on the foil area.
One lead of R28 is tack-soldered to
vari able resistor R48, and the same is
done with R29 and R49. The battery
connections are also tack-solde red to
the foil side of the PC board . The bat
tery connections should be of sufficient
length to allow the PC board to be
easily remove when batteri es need re
placement.

Eighteen " U" shaped jumpers should
be formed from the excess component
leads. Those jumpers can then be used
in sockets SO I through S09 when the
gating inputs are not being used .

It is advisable to mark the PC board
in a fashion similar to that indicated in
the photo of the author's mode . That
can be accomplished with a felt -tipped
pen or transfer lettering. If transfer
lettering is used, the PC board should
be marked before mounting any com
ponents on it.

~I

3
4

STEP

R35
2.2K

8

R39
2.2K

R43
2.2K

R47
2.2K

4

10

-='---11

+V

+V

+V

+V

NOTE:
ALL IC'S4011

+V

R44
lOOK

R36
lOOK

+V

R40
lOOK

+V

S3

~1

Sl

~r

+V

R32
lOOK

S2

~1

54 ,---+-_ -""f

~1
AG. 3-FOUR DEBOUNCED SWITCHESare provided. STEP outputs remain active as long as switch
Is depressed; PULSE outputs provide brief, momentary change-of-state.

PARTS LIST

All resistors Y4 watt, 5% unless otherwise
noted

R1-R12-470 ohms
R13-R27,R3Q-R32,R36,R40,R44,R50.

R51-100,OOO ohms
R28,R29 ,R33,R37,R41,R45-10,000 ohms
R34,R35 ,R38,R39,R42.R43,R46,R47

2200 ohms
R48, R49-2 megohms, potentiometer,

linear taper
Capacitors
C1,C2-0.1 J.lF ceramic disc
C3,C5,C7,C9-1 J.lF, 15 volts, electrolytic
C4,C6,C8,C1G-0.01 J.lF ceramic disc
semiconductors
ICl-IC8-4011 CMOS quad , 2-input,

NAND gate
LED1-LED12-jumbo red LED
Sl -S4-momentary pushbutton switch,

N.O., PC-mount (Digi -Key EQV-P1R
or equivalent)

SOl -S011-8-pin DIP socket
81-86-1V2-volt " C" cell
Miscellaneous: solderless breadbo ard

(Global Specialties EXP-300 or equiva
lent), PC board, case, three dual-"C"
cell battery holders, two knobs , hard
wa re , w ire , solder, etc .

o

o

-4-
0 !f-

\. 8·1/16 INCHES .1
FIG. 4-LARGE PADS on foil side of PC board are used for tack-soldering components. Component
side of board also ~rves as work surface.
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4017
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AG . 6-TARGET-SHOOTING GAMEcircuit calls
for among other things, seven Integrated circuits,
ten LED's and two push-button switches. Com
pare this with circuit In Ag. 7.

ation of the switches. Place one end of
a 5-inch jumper in pin I of S06 (LED I I).
Place the other end into pin 8 (Switch I
STEP output) of SWITCH OUTPUT soc
ket SO I I. Press and hold S I. As long
as S I is depressed, LED I I should
glow . Move the jumper end to pin I
of SO I I (Switch I PULSE output) .
When S I is depressed, -LED I I should
glow very faintly for an instant and
then go dark. Release S I. Repeat that
procedure for the remaining three
switches.

Now we will check the operation of
the clocks. Place ajumper between pin
8 of S06 and pin 2 of S07. Place an
other jumper between pin 6 of S06 and
pin 3 of S07. That connects LED I I to
cP a of Clock A and LED 12 to cP b ofClock
A. Rotate R48 fully counterclockwise .
You should see LED I I and LED I2
blink alternately. As you rotate R48
clockwise, the rate should increa se
until both LED's appear to be-on con-

+V

"4" 1'-1O=---4H..._ /
r-t-' '5, RESET

"5" t-
1
_ --<H..._ .-.I

10K

14 .-------,
,..---------l CLK "O"t-3_~~_/

lOO K

+V

- MOUNTING HOLES
it

DOTIED LINES INDICATE PARTSTACK SOLOERED
ON FOIL SIDE OF BOARD

LED 1 THROUGH LED 12
r-----~"'-----~

- a
b

AG. 5-S0LDERLESS BREADBOARD Is mounted In middle of board using four sets of 6-32 hardware.

> 0 >..., z UJ

o '" 0
I- 0 l-

I-

Finally, obtain a I2-foot length of
No . 20 or No. 22 solid-conductor in
sulated wire. From that , cut five I-inch
lengths, five IY2-inch lengths and so
forth up to five 5-inch lengths . Strip
~-inch of insulation from each end of
each wire. Those 45 wires will serve as
jumpers on the breadboard and for
connections between sockets SO I
through SO I I and the breadboard.

Checkout
Place " U"-shaped jumpers between

the pins of the sockets indicated in
Table I. All these connections are
done from the top sides of the sockets ,
of course . Place an insulated jumper
between pins 2 and 7 of POWER socket
SO 10. That will supply six volts to the
Work Station. Place one end of a 5
inch jumper into pin 6 of SOlO. Start
ing with SO I, touch the other end of
the jumper to pin I and then pin 8. In
both instances, LEDI should light. lOOK
Repeat that procedure for the remain
ing I I LED' s. Again start ing with SO1,
move the end of the " U" -shaped
jumper connected to pin 7 over to pin
8. Similarly move the jumper-end at
pin 5 to pin 6. Now , place the free end
of the 5-inch jumper into pin 7. You
should see LED I light. Move the 5-
inch jumper end to pin 5. Now, LED2
should light. Repeat that procedure for
the remaining 10 LED's. Finally, re-
position the "U"-shaped jumpers.

Next we will check for prop er oper-
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0 0

4017 10 LEOS
0 0 "4" 0

SOil 3 8
VSS 0-----0

STEP PULSE 1 lE06
"=' "5" 0

0-0

S03

tinuously. Place one end of a jumper
into pin 8 of SO II (Switch I STEP out
put) . Rotate R48 fully counterclock
wise and remove the "U" jumper
from pins 4 and 5 of S07. Place the
jumper from S I into pin 5 of S07. That
should result in LEDl2's staying lit.
Pressing S I should cause LED 12 to
blink again. Repeat that procedure
with the SI jumper in pin 8 of S07 for
LEDI!. Rotate R48 clockwise. Finiuly,
move the jumper from S I to pin 5 of
S08 (CLOCK A GATEl. You should see
LED 11 go dark. Pressing S I should
cause LED II to glow again. Repeat
that procedure for Clock B, after re
placing the jumpers in S07.

At this point , we have determined
that all circuits are operating properly.
Now let's try out the Work Station.

Putting it to work
Let's make a target shooting game.

We'll have 10 LED's in a row. When
we start the game, LEDI will come
on for a short time. When it goes dark,
LED2 will come on for a short time,
and so forth . After the tenth LED goes
dark, the sequence will start again with
LED!. We'll select one LED which we
want to be the target (say LED8). If
we press a switch when LED8 is on,
the sequence will stop and LED8 will
start to blink, indicating a "hit". Other
wise the LED's will continue circu
lating. We must also have a RESET
switch that restarts the game when we
want to continue.

One possible circuit for that game
is shown in Fig. 6. You will note that
seven Ie's are required. Let's bread
board that circuit on the Work Station.
The breadboard connections are shown
in Fig. 7. Notice that with the Work
Station, only two Ie's are required.

TABLE I

Socket From pin To pin Function

S01 2 7 LE01 GATE
4 5 LE02 GATE-

S02 2 7 LE03 GATE
4 5 ' LE04 GATE

S03 2 7 LEOS GATE
4 5 LE06 GATE

S04 2 7 LE07 GATE
4 5 LE08 GATE

S05 2 7 LE09 GATE
4 5 LE010 GATE

~1·-

S06 2 7 LE011 GATE
4 5 LE012 GATE

S07 1 8 <j>a GATE (Clock A)
4 5 <j>b GATE (Clock A)-

S08 1 8 Clock 8 GATE
3 6 Clock A GATE-

S09 1 8 <j>a GATE (Clock B)
4 5 <j>b GATE (Clock B)

ClK B

FIG. 7-GAME CIRCUIT shown in Fig. 6, as con
structed using Experimenter's Work Station.
The only components required are two IC's,
along with jumper wires.

Once the circuit has been bread
boarded, rotate R48 and R49 to mid
position and apply power. LED's I
through 10 will begin lighting in se
quence . Pressing S2 will reset the cir
cuit and LED 1 will remain lit as long
as S2 is depressed. Release S2 and the
sequencing will begin again. If S I is
depressed when LED 8 is lit, the se
quencing will stop and LED8 will blink
on and off. By rotating R49 more clock
wise, the sequencing rate will increase.
making the game more difficult. The
blinking rate for LE08 can be'adjusted
with R48.

That is just one example of the use
of the Work Station. From it you can
see how the Work Station allows vou
to create circuits . quickly and easily,
modify them at will, and reuse the
components when the circuit is no
longer needed . R-E
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Searching for buried treasure can be a
profitable-and sometimes expensive

pastime. Before you purchase any equip
ment, know its capabilities.

ROBERT F. GALLAGHER

MOST PEOPLE WHO USE METAL DETE C
tors don't seem to be too concerned
with what makes their detectors de
tect. After reading over the instruc
tions, they blithely set out to make their
fortunes.

Many coin collectors are using their
metal detectors for what is called "coin
shooting. " Other hobbyi sts are con
cerned with digging up artifacts-things
that were popular during Revolution
ary times-like cannon balls as big as
shotputs , or tool s and eating utensils
from that era. Other treasure hunters
look for valuable objects on the bot
tom of streams and lakes.

Some experts say it doe sn 't matter
whether you 're using an inexpen sive
or expensive detector. But as we see
it, the con struction of a detector, and
its circuitry, are important in the pro
duction of a quality product, and in
doing the job for which it has been
purchased .

We spoke with a man who decided
about a yea r ago to make " coin shoot

~ ing" a hobby. His advice is to gather
z as much literature as possible on vari
~ ou s types of metal detectors before
f- you make a decision to buy one. He
&l selected a detector that has helped
u:J him dig up about 1500 coin s during
6 the past year.
~ That' s prudent-when you figure
a: that metal detectors cover a price-

52

range from $40.00 to $350.00-plus.
It ' s much like any other hobby or
sport . Initially, you wouldn' t buy the
most expensive golf club s after making
the decision to become a weekend
golfer. · .

Today, there are a number of ama
teur treasure hunters who not only
are concerned with what the y find ,
but who want to know something about
the circuitry that stirs up the buzzing
sounds that indicate when the y should
start digging.

Kinds of metal detectors
There are two basic types of metal

detector circuits-the transmitter/
receiver (T/R) and the very low fre-
quency (VLF)" type . .

The T/R type is where a tran smitter
circuit radiates a signal, that, when
bounced back, is detected by the re
ce iver circuit. When a conductive tar
get interrupts the field, ' an audio re
sponse is gene rat ed.

Basically, the VLF unit is a T/R type
circuit that operates below 30 kHz. It
is typic ally more sens itive and has
greater depth capabilities than the
higher-frequency T/R type circuit.

The word " discrimination" is im
portant to the treasure hunter. He
doesn't want to spend half of his free
time digging up bottle caps, pull tabs,
foil, or other usele ss objects. The dis-

criminator is a circuit with a built-in
ability to tell the differences among an
extremely wide variety of objects while
rejecting trash .

Metal detectors are much more
sophisticated today than the y were a
few years ago . There were no discrim
inators , and no matter what the detec
to r cost, it could not tell the difference
between trash and treasure .

Today, leading manufacturers offer a
diversity of detectors with prices falling
in the range of $40.00 to $440.00.

What's available
Met al detectors are available from

many sources. We have listed the most
available one s at the end of this article.
Fo r more information circle the appro
priate numbers on the Free Informa
tion card in this issue.

Although con sidered low-priced, the
$79.95 Deluxe TR Earth Challenger
has a sens itivity found in higher-pric ed
models. Features include a IQ-turn
m etal/mineral tun er , 6-inch water
proof search coil, a ~-inch stereo ear
phone jack for plugging into the user ' s
own headset , eight " AA" batteries
with snap-lock batt ery doo r, and an
adjusting tele scope shaft which ex
tends to 44 inches. It' s of all-meta l
con struction and weighs two pounds,
five ounces. Its circu it is shown in
Fig. I.



ALMOST LIKE SELECTING golf clubs. Prospective metal detector buyer checks them out.

COIN SHOOTING is the function of the Heath GD-1190. search coil is optimized for this .

GROUNDTRACK metal locator from Heathkit Is
said to work in up to two feet of water .

Bounty Hunter , a Tempe, Arizona
based det ector manufacturer, has in
trod uced a unit called the Red Baron.
Considered high-priced, it sells for
about $400.00 and comes with an eight
inch coil.

A versa tile detector, mode changing,
and retuning are combined in one
control button. It handle s mineralized
and non-mineralized soil in all-metal
or discriminate modes.

The Red Baron 's synchronous
phase discrimination circuitry enables
discrimination at VLF depths. It ' s a
technique that uses a type of analog
computer that reads the sensing signal
of the combined targets and matrix
(support ing soil around the target)
then subtracts the effect s of the ma
trix-leaving only the sound of the
target itself to analyze.

Recently, Bounty Hunter added a
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FIG. 1-COMPLETE CIRCUIT OF the Deluxe Earth Challenger II.

eludes a battery check and a sensitivity
meter. It weighs only 3~ pounds and
reportedly is ideal for those who fancy
"coin shooting."

Edmund Scientific has a unit priced

operation with good depth and sta
bility in non-mineralized ground) .

Another popular Bounty Hunter
offering is the 840 VLF/TR . A discrim
inator with pushbutton tuning, it in-

L -l

FIG. 2-TRANSMITTER IN THE Gemini II.
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TR discriminator to the Red Baron,
and now offers a selection of three
modes: VLF (normal mode) SPD
(ground-reject discrimination) and
TR discrimination (for standard TR
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HUNTING UP THE RIGHT SPOT to dig takes
practice to fine-tune your skill in using the
device. '

at about $40.00. It is recommended
for the beginner who wants a fully tran
sistorized detector offering quality
performance.

Another respected name in the
metal detector field is "Fisher." The
Fisher Research laboratory at Los
Banos, California, has developed an
effective research and development
program.

One of their most popular T/R detec
tors is called Gem ini II, and sells for
about $350.00. (See schematic. Trans
mitter in Fig. 2, receiver in Fig. 3.)
It fills the needs of an enthusiastic
group of serious treasure hunters, who
actively search for-and sometimes lo
cate-major treasures.

Gemini II users have come up with

hoards of coins, gold and silver bullion,
treasure chests, ore veins , and other
deep treasure cache s. This unit also
has industrial uses, as it is capable of
tracing water, gas , and sewer pipes
and electrical or phone cables-whose
whereabouts have been forgotten .

When assembled , it measure s 51
inches , weighs just 11 pound s, and has
an output frequency of 82 kHz + 5
kHz. Housed in a closable , two-sec-

, tion, high-impact plastic case, it fea
tures moisture-proof solid-state cir
cuits and offers quite a good penetra
tion sensitivity.

Fisher's top-of-the-line model is
listed as a VLF 555-D. The VLF dis
criminate mode rejects unwanted tar
gets while still detecting deep coins
that other detectors miss, claims the
manufacturer.

Edmund Scientific reports many

METAL DETECTORS

For more information, circle the
corresponding number on the Free
Information card inside the back
cover.

Bounty Hunter, Inc.
1309 West 21st Street
Tempe , AZ 85282
CIRCLE NO. 96

Edmund Scientific
101 E. Gloucester Pike
Barrington, NJ 08007
CIRCLE NO. 97

Fisher Research Laboratory
1005 I Street
Los Banos, CA 93635
CIRCLE NO. 99

Heath Company
Benton Harbor, MI 49022
CIRCLE NO. 98

compliments on its Wildcat VLF Dis
criminator. Priced at about $280.00. it
boasts instant tuning and true discrim
ination when used in just about any
kind of terrain.

Batteries are included with this unit,
which features a M,~-inch. water
proofed search coil. a sensitivity ad
juster , 3Y.z-inch intensity meter, bat
tery teste r. and push-button tuning for
making .quick adjustments.

The Heath Company. a well known
manufacturer of electronic kits. also
has a line of metal detectors . All of
the ir det ectors are available only in
kit form. The top-of-the-line model
GD-/2 90 features a VLF circuit, ad
justable discrimination, 6-inch search
coil, and collapsible shaft. It contains
both a meter and speaker for the de
tector output plus a headphone jack.
Power is supplied by 6 "AA" cells or
an option ally available nickel-cadmium
battery pack. The model GD-/290 sells
for $189.95.

There are two more metal detectors
in the Heath Company line. The model
GD-//90 has many of the features of
the model GD- /290, but it sells for
$119.95. Known as the " Cointrack,"
its purpo se is obvious from its name.

The lowest-priced model in the
Heath line is the GD-348 and it sells for
$79.95.
- It seems to us that there is a metal
detector ava ilable in just about any
body' s price range. But all of the ex
perts emphasize: Don't invest too
much money until you really know
what you' re doing, or what you're
looking for. Everyone agrees that
treasure hunting is fun and profitable
and the more knowledge you gain, the
more profitable it becomes. And we
mean that in more than one sense of the
word. R·E
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TTL DESIGN:
TRICKS & TIPS
Designing with TTL? Check out the tip sheet in this article
before you go one step further. If you aren't aware of all
of the notes in this article, learn them before you continue.

JOSEPH E. POWELL, JR.
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DURING THE LAST FIVE YEARS. THE IN
tegrated-circuit industry has made tre 
mendous technological advances and
has created new and exciting IC fam
ilies. We now have CMOS, PROM's,
ROM's, and a host of other families:

, but the designer's "workhorse" is still
the old reliable TTL (Transistor-Tran
sistor Logic).

Texas Instruments introduced the
first TTL package to the electronics
industry in 1964. From that early be
ginning, the TTL logic family has be
come so economical, versatile , and
easy to use that today almost all digital
circuits contain at least one of the
packages.

Even though TTL chips are rela
tively easy to use, designers, (partic
ularly the first-time user), often over
look simple but critical design proce
dures . This article identifies those pro
cedures and offers tips and short-cuts
for implementing them.

All TTL inputs and outputs exist
either in a HIGH or as a LOW condition.
These two conditions are often referred
to as states. A HIGH, or positive state
is any input or output that is between
+2.4 volts and +5.0 voltsvA HIGH state
must also allow for leakage currents.
An input or output is called LOW any
time its voltage is between +.8 volt and
ground. A LOW input also needs a low
impedance path to ground that can
handle 1.6 mA. A good rule of thumb
to follow when dealing with inputs is:
Input swings must not exceed the posi
tive supply voltage (+5.oV) or go below
ground (0 volts I.

When selecting a power supply,
remember that each gate in an IC pack-

age draws current. A practical method
of determining how much current each
gate draws is to divide the total supply
current (ICC) by the number of gates
contained in that package. The most
reliable method, however, is to check
the data sheet for each component.

Every gate has a fan-in (input re- .
quirements or capabilities) of one and
an output (fan-out) that can drive up to
ten different loads . If more than ten
loads are connected to anyone output
line, that gate's noise margin is severely
impaired. Once the noise margin is
impaired, the voltage and current
swings become too small to operate all
the loads properly . A gate's output
voltage (HIGH state) is typically 3.3
volts but it can be boosted to a full
+5.0 volts by adding a 2.2K pull-up
resistor as shown in Fig. I. An output
transistor and a IK resistor added to a
gate 's output (Fig . 2), will provide
more current .

If a gate is used as a line driver, re
member to use it for that purpose only.
Also, never connect the inputs of other
gates directly to the output of a gate
that. is being used as a line driver. If a
receiving gate is hooked directly to the
output of a line driver, line reflections
can cause false inputs. The line-driving
gate itself may become excessively

+5V

2.2K

INPUT~-/b--_~---o OUT
'-

FIG. l-ADDING A PULL-UP RESISTOR, 2.2K, is
al it takes to boost a gate's HIGH output to a
full 5.0 volts,

lK
INPUT

OUT
FIG. 2--:IF YOU NEED MORE CURRENT from
the gate's output add an output transistor and
a 1K resistor. .

loaded and cause long delay times.
Therefore, the line driver's output
must first be properly terminated
through a resistor network or by some
other means. Always decouple line
driver and receiver gates by placing a
O. hlF capacitor across the IC package
ground and supply voltage.

Most TTL gates are high-speed de
vices that can switch at speeds of 20
MHz or more . That rapid switching
causes high-frequency current spikes
to appear on the power lines . Even
though those current spikes are noise,
some gates (flip-flops and counters)
may see them as trigger pulses . Noise
caused by current spikes is only one
of the many problems that TTL gates
are susceptible to. In a real circuit,
noise can come from crosstalk, line
reflections, the power supply, or from
the environment itself.

Those noises and other associated
problems don't have to be "hair
raisers" or "eye-rollers" if the simple
and practical design procedures out
lined below are followed :

1. USE A REGULATED +5 VOLT
SUPPL Yl The key word here is regu
lated. TTL circuits are usually designed
to operate from a single + 5-volt sup-
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that is rated for at least 10 volts and
.has a value of 4 to 100 JlF will do this
job nicely . The capacitor must be
placed across ground and the point
where the supply voltage first comes
into the board.

7. DEBOUNCE GATES THAT ARE
CONNECTED TO MECHANICAL
SWITCHES. The contacts of a me
chan ical switch actually strike each
other seve ral time s before the y finally
close . Each time those contacts
" bounce", a pulse is created. Flip
flops, counters, and other trigger
dependent gates interpret those pulses
as signals. Two NAND gate s placed
between the switch and the receiving
gate (Fig. 4) act as a " contact de
bouncer"

When sett ing up a debo unce circu it.
always follow the se four rules:

A. Use a SPDT 'break-before-make'
switch.

B. Cross-coup le the two NAND
gates by using the output of
gate one as input of gate two
and vice -versa .

C. Co nnect the switch input of
gate one and gate tw o to + 5
volts through a 1K resistor.

D. Ground the switch to signa l
ground.

As a final precaution, never leave
an unu sed input unconnected . An un
connected input will rise to a HIGH
and become susceptible to noise .

Therefore. tie all unused inputs
eith er to logically similar inputs or to
+5V via a lK resistor. Unused output
pins ca n be left unconnected .

On most schematics , the connec
tion s for + 5 volts and ground are not
show n. Every TTL Ie. however.
needs those conn ecti ons to work pro
perly . If the guide lines set forth in
th is art icle and in the IC data sheets
are followed , then the procedure of
going from design to breadboard will
be a snap . R-E
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FIG. 4 DEBOUNCING CIRCUIT quickly and
easily eliminates the problems of contact
bounce.

100-mA current spikes . To solve this
problem, place a .01-JlF capacitor
between the IC's supply input and
gro und . Keep ca pacito r leads short
and locate it as close as possible to the
IC package. If two to five packages
are close togeth er, a single capacitor
connected across the + 5V and ground
lines is needed to do the job.

5. AVOID CROSSTALK! If wires
that carry similar current or voltage
signals are grouped too closely to
gether, you'll get crosstalk. The mag
netic or static field created by one wire
interact s with the fields created by
adjacent wires . To avo id crosstalk
don ' t use wires that are longer than
10 inches. If you must use wires that
are 10 to 20 inche s long. route them
clo se to a ground plane and do not
bundle them tightly together with sim
ilar wires.

Tw isted-pair wire and coaxial cable
also effecti vely reduce crosstalk. Coax
ca ble, however , is usually used only
in very noisy environments.

6. DECOUPLE SUPPLY VOLT
AGES . A power supply is not an ideal
voltage source ; therefore, it must be
decoupled. An elect rolytic capacitor

QUT

Ql

Q2

R3

R4

+5V

~
+ R l J R2W'.

INPUT 1 Q3
Q4

2

ply . Manufacturers usually guarantee
the proper operation of their IC' s as
long as the supply voltage is between
+4.75 and +5 .25-volts (± 5%). There
fore, a regu lated + 5-volt supply must
be one of your most important design
con siderations.

2. USE HEAVY WIRE FOR ALL
POWER CONNECTIONS. For your
circuit to operate properly. it must
first recei ve all the power that it re
quires. Number 20 AWG wire works in
most TTL power-line applications.
These power lines should be laid out
so the tran smission path impedance is
as low as possible .

3. USE GROUND AND POWER
PLANES-IF POSSmLE. As we said
before, TTL circuits are high-speed
switching devices. To minimize cur
rent spikes caused by that fast switch
ing, keep power and ground planes
(PC board areas) as large as possible .
A large ground plane acts as a low in
ductance return for the supply voltage.
A ground plane is used if it is not es
sential to avoid ground loops.

4. USE BYPASS CAPACITORS.
Th e internal design of most regular
TTL circuits uses the totem-pole out 
put arrangement shown in Fig. 3. As
the TTL gate switches from one state
to the other, there is a short time per
iod when both internal output tran
sistors , Ql and Q2, will be ON . When
that occurs, there is a direct low-impe
dance path between the supply voltage
and ground . The result can be Io-to

FIG.~TOT EM·POLE ARRANGEMENT is used
in th e in tern al design of most TTL IC's .

57



USE A PIA FOR

SIMPLER "P-BASED
The peripheral interface adaptor is. a versatile !e that

allows a microprocessor to communicete with the outside world
with ease. This erticte exotein« how it transfers data bec« and tortb.

DAVID R. ANDERSON

FIG. 1-HOW THE PIA IS CONNECTED In a ty pical computer system.

THE PERIPHERAL INTERFACE ADAPTER
(PIA) is one of the family of chips
ass ociated with a microprocessor. 'It
operate s as an I/O port interfacing the
microprocessor with peripheral devices
such as video terminals and cassette
recorders . It is especially useful ' in
computers and microprocessor-based
proj ects. The PIA contains registers
that can transfer data between" the
microprocessor data' bus and the peri
pheral data bus under microprocessor
control. Those registers provide the ins
and outs that we will discuss here.

PIA in a computer system
Figure I shows how the PIA is con

nected in a typical comp uter system .
The peripheral device could be any
external device- such as a video ter
minal or cassette recorder. The peri
pheral data bus is an eight-line bus that
IS connected between the peripheral
device and the PIA. It is a bidirectional
bus-which means that it can move
data in eith er direction.

The microprocessor data bus is also
connected to the PIA. That bus is an
8-line bidirectional bus. As shown in
Fig. I. the microprocessor data bus
is also connected to the random access
memory (RAM) and read onlymemory
(ROM).

An address bus is connected to the
PIA. RAM . ROM, and the micropro 
cessor : That enables the micropro
ce ssor to address the registers in the
PI A which transfer the data between
the microprocessor and peripheral
data busses. '

CIl
o PIA operation
~ To understand how the PIA oper
a: ates , let us ass ume that the micropro
t; cessor is ordered by the program to
~ transfer a data byte from RAM to the
w cassette recorder. The first thing the
6 microprocessor will do is to addres s
~ the RAM byte and place it on the micro
a: processor dat a bus. Then, the micro-
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processor will s'et up the PIA regis
ters as output interfaces. That causes
the RAM data byte to appear on the
peripheral data bus and to be applied
tothe cassette-recorder input '

If the microprocessor is ordered to
write a data byte into RAM. the pro
cess just described is reversed. The
microprocessor sets up the PIA regis
ters as input interfaces and 'the data
byte from the peripheral data bus is
transfered by the PIA registers to the
microprocessor data bus . From there
the data is written into a specific RAM
address . '

, As can be seen from Fig. I, the PIA
registers can input and 'output data
bytes between the microprocessor data
bus and the peripheral data bus. The
PIA registers that perform the actual
transfer of data can be -programmed to
function as inputs ; outputs, or both at
the same time . To see how that is pos
sible let us examine a typical PIA.

A look at a typical PIA
A functional diagram of a typical

PIA is shown in Fig. 2. The PIA has
two sides, the microprocessor side and
the peripheral side. The microprocessor
side connects to the microprocessor
data, address, and control bus lines.
Those bus lines connect to their respec
tive data, address, and control circuits .

The data circ uits' process the data
from the microprocessordata bus and
load it into the I/O data register on the

peripheral side of the PIA . Or , the
data circuits read the data contained in
the I/O 'data register and load it onto
the microprocessor data bus . The
address circuits process the address
information received from the micro
processor. The address information is
used to ' address the desired registers
on the peripheral side of the PIA.

The control circuits receive infor
mation from the microprocessor. That
information consists of control and
timing signals 'necessary for' the ' oper~
ation of the PIA. '

There you' have it, a very brief des
cription of the microprocessor side of
the PIA. If more' detail is desired about
the microprocessor side 'of the PIA see
the data sheets for the PIA in question .

As shown in Fig . 2 the peripheral
side of the PIA is divided ' 'into two
parts, A' and B. Each part contains
three main registers. They move data
between the peripheral ' data bus and
the microprocessor data bus ,

PIA registers
Figure 3 show s the main registers

of a typical PIA. I/O data register s
A and B transfer the data between the
microprocessor data bus and the peri
pheral dat a bus .

Data-direction register A control s
the direction in which data flows
through I/O data-register A. If all eight
bits of data-direction register A are
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Addressing PIA registers
The PIA registers with typical ad

dresses assigned are shown in Fig. 4.
As can be seen, both the I/O data regis
ters and the data-direction registers
have the same address. That makes
it possible to change the direction of
data flow through the I/O data regis
ter at any time during the running of a
program.

To show how that works, let us
assume we are running a program.
During the first half of the program we
want the I/O data register to function
as an input (transfer data from the peri
pheral data bus to the microprocessor
data bus). During the second half of the
program we want the I/O data register
to function as an output (transfer data
from the microprocessor data bus to
the peripheral data bus).

To do that, first we initialize the

if the binary number 11110000 is loaded
into data-direction register A bits 0,
I, 2, and 3 of I/O data-register A will
be inputs, while bits 4, 5, 6, and 7 will
be outputs.

In Fig. 3, data-direction register A
is shown loaded with all ones. That
sets upI/O data-register A to output
eight bits of data to the peripheral data
bus. Data-direction register B is shown
loaded with all zeros. That sets up I/O
data-register B to input eight bits of
data from the peripheral data bus.

The number loaded into control
register A determines whether data
direction register A or I/Odata-regis
ter A is addressed. If control-register
A is loaded with binary number 0000
0000 data-direction register A will be
addressed. .Any data from the micro
processor data bus will be loaded into
data-direction register A. If control
register A is loaded with binary num
ber 00000100, as shown in Fig. 3, then
I/O data-register A is addressed.

The microprocessor can then read
data from I/O data-register A or load
data into it depending on the number
loaded into data-direction register A.
The same principles apply to control
register B which is shown loaded with
binary number 00000!00 in Fig. 3.

PERIPHERAL
DEVICE
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DATABUS B

DATA INPUT

PERIPHERAL
DATABUS A

I
PERIPHERAL

SlOE

PART A

the microprocessor data bus.
Each bit of I/O data-register A can

be controlled individually by loading
a I or 0 into the corresponding bit of
data-direction register A. For example,
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set to I, all eight bits of I/O data-regis
ter A will output data to the peripheral
data bus. If all eight bits of data-direc
tion register A are set to 0, data flow
will be from the peripheral data bus to

FIG. 2-FUNCTIONAL DIAGRAM SHOWS THE TWO faces of the PIA-the microprocessor side
and the peripheral side.
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to address 1000to be applied to the I/O
data reg ister instead of the data-direc
tion register.

After half the program has been run .
the I/O data register may be pro
grammed to output data to the peri
pheral data bus using the following
instructions:

1. Load zero into add ress 1001.
2. Load 255 into add ress 1000.
3. Load 4 into address 1001.

With zero loaded in address 100 1 all
control-register bits are set to zero .
That cau ses address 1000 to be assigned
to the dat a-direction register. Loading
255 into address 1000 sets all eight
bits of data-directio n register to I. That
causes all e ight bits of the I/O data
register to output data to the peri
pheral data bus.

Loading 4 into address 1001 causes
address 1000 to be assigned to the I/O
data register. Any data sent to address
1000 is sto red in the I/O data register.
Since that register is configured as an
output . the data sto red in it will appear
on the peripheral data bus.

Using the PIA
There are many uses for the PIA in

microcomputer systems. For example.
ass ume we want to use the PIA as an
I/O port which can interface the micro
processor to a video terminal and a
cassette recorder. Figure 5 shows how
it can be done.

The video terminal is connected bv
peripheral data-bus A to the I/O dat~
register in part A of the PIA. Since the
video terminal requires a serial input.
only one bit of I/O data-regis ter A is
required to output data to the video
terminal. Transistors Q10I, Q102.
and Q103 act as buffers between the
PIA outp ut and the termi nal input.

The video-te rminal kevboard out
puts seri al data and only (;ne bit of I/O
data-regi ster A is required to input
dat a to the microprocessor data bus.
Transistor QI04 act s as a buffer be
tween the video-terminal kevboard
output and PIA bit-7 input. .

The cassette recorder is connected
by data-bus B to the I/O data register
in part B of the PIA. Since the cassette
recorde r audio input requires serial
data , only one bit of I/O data-registe r
B is required to outp ut data. Resistors
are part of R i l l, and R IIO form a volt
age divider to limit the ' signa l level
applied to the audio input. Capacitor
C 103 filter s unwanted noise signals.

The audio output of the cassette
recorder outputs serial data and is
con nected to one bit of I/O data-regis
ter B. The network between the audio
output and I/O data-register B limits
the signal to a level compatible with
the input requirements of I/O data
register B.

Once the ins and outs of the PIA are
understood , find ing new ' applications
should be relatively simple. R-E

24

+5V

cse 2

+12V

3

to input data from the peripheral data
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FIG. 5-SIMPLIFIED SCHEMATIC SHOWS ho w a PIA can be co nnecte d as an 110 port.

PIA wit h the following program in
st ructions:

1. Reset all PIA registers to zero.
2. Loa d number 4 into address

1001 .
Resetti ng PIA registers to zero sets

up the eight bits of the I/O data register

FRO M
MICROPROCESSOR

FIG. 4-PIA REGISTERS WITH TYPICAL addresses assigned. Both the 110 data reg isters and the
data-d irect io n registers have the same add ress .
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Assembling the Body
Part 4- Here's the first of two installments dealing with

how to construct a body for the robot. This part
describes the body frame and rotation mechanism.

JAMES A. GUPTON, JR.

SO FAR . WE'VE DISCUS SED THE DES IGN

and construction of the Unicorn- I robot's
manipulat or s (a rms), end effecto rs
(hands) and mobility base (legs) . We are
now past the most difficult aspects of its
construction. This part of the ser ies will
deal with the body, and that is where the
robot will begin to look like a robot.

Body frame
As shown in Fig. 27, Unicorn-T' s body

dimensions allow plenty of inter ior space
for whatever hardware-up to, and in
cludin g, a computer-you desire to add.
Th e prototype body is 19 inches in diame
ter and about 20 inches in height. That
has been more than adequate for the
author's needs, but does not restr ict you
from using other designs; afte r all, one of
the aims of this project is to allow you to
use your own ingenu ity. Th e skin of the
robot will be made of Formica (which
comes in standard widths of 30 inches) so
you will easily be able to make a body 30
inches in height, if it suits you. That is an
increase of 50% in height over the origi
nal specs.

And, of course, you don't have to be
restr icted to the R 2D2 format. You can
use ju st about any shape you desire .

If you haven't already done so, take an
evening or two to decide what your robot
will finally look like. Th at will not require
any significant changes in th e frame of
the body, th e principles of which we' ll
discuss here, but may affect you in the
long run .

In any event, your robot's body will

need a supporting structure, and a mecha
nism to turn it from side to side. That' s
what this section is about.

Whether the ultimate form of the body
is cylind rical or otherwise, a reinforcing
struc ture will be needed. What's shown
here is for a cylindrical body, although it
can easily be adapted to other shapes.
Figure 28 illustrates the top and bott om
bulkheads, along with the locati ons of the
eight supporting columns. The bulkheads
are made from 'I, -inch particle board , cut
to dimension with a saber saw. If you
have no saber saw, inscribe the circumfer
ence of the bulkheads on the board , and
drill a closely-spaced series of '/, -inch
holes along its ou tside as shown in Fig.
29. After those holes are dr illed, the piece
can be knocked out with a chisel. Which
ever way you proceed, allow a bit ext ra
for wastage-that part of the material
that gets turned into sawdust or is
chipped away in the process.

When the bulkheads have been rough
cut, the y can be dressed to their final
dimensio ns with a wood rasp. Who says
that robots are made entirely of meta l!

If you make the effort, you will proba
bly be able to find pieces of particle board
at your local lumb eryard as scrap at a
very reasonable price. Sho uld you have to
purchase brand-new material, you may be
able to get a " special cut," if you te ll the
person in charge exactly what you need.

Th e dimensions for the interior bulk
heads for Unicorn- I were given in Fig.
28. Th e top bulkhead is noth ing more
than a ring-shaped section of particle

board, while the bottom bulkh ead has a
thr ee-legged shape, to support the body
durin g rotation. The larger bulkh ead
opening in that bottom part perm its max
imum freedom for the cables running
between the body and the mobility base.

After the two bulkheads have been cut
to their final shape, the locations of the
bulkhead support -columns should be
marked (refer again to Figs. 27 and 28).
First , draw a pencilled line completely
around the bulkh eads' circumference.
That should be done .040-inch from the
perimeter. The holes drilled along that
line will be used to attach the column s to
the bulkhead. Figure 28 identifies the
specific holes that will be required.

Some of those holes, as has been indi
cated, will have to be countersunk (Fig .
30). That allows the screw heads to sit
flush with the outside sur face, and elimi
nates awkward bumps or bulges when the
skin is fitted .

The eight wooden bulkhead-support
columns are attached to the bulkhead
with wood glue or epoxy, wood screws,
and aluminum angle-braces . We don't
take any chances .

After drilling the bulkheads for the
support columns, dri ll " lead holes" , top
and bott om, to start the wood screws.
That will help prevent splitti ng the col
umns. Th e lead holes should be about
one-t hird the diameter of the wood
screws themselves. Then, drill through
those holes for attachment of the alumi
num braces shown in Fig. 27. Lubricate
the screws with soap to permit them to
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FIG. 27-ROBOT BODY supporting structure is of wooden construction. Note pivot-post mounting
fla nge and ba ll -bea ring whee ls beneath the bottom bUI~head. . .

COMPLEX GEAR TRAIN used to slow 10,000
RPM motor to 11-RPM for body rotat ion.

4. Gear-shaft bore diameters: .125
inch to .750-inch (.250-inch pre
ferred) .

5. Body rotation speed : 4 to 22
RPM (10 to 12 RpM preferred).

J ust as in the design of the mobility
base, there is a choice of method s to drive
the body. An inexpensive, high-speed mo
tor may be used if its speed is reduced
through a series of gears. A speed-reduc
tion of about 1000:1 is required with this
method to obtain a rotat ional speed of 11
RP M. That , it should be obvious, re
quires several gears. .

Th e amount of speed reduction is a fac
tor of the number of teeth on each gear . If
one gear has 16 teeth and another has 48,
the gears have a ratio of 1j and driving
the second gear with the first will reduce
the speed by that factor (the second gear
will only make one revolution for each
three made by the first) . A train of such
gears would eventually reduce the small
motor's 10,000 RPM to a useable rate ,
but, as Fig. 32 shows, could turn out to be
somewhat complex.

Also, the speed of rotation will be
affected by the weight of the load (the
robot's body, in thi s case)- the motor
speed could be slowed by 10 to 20 percent
by that factor.

As in the case of using gears to drive

BENEATH THIS RUGGED EXTERIOR lies a
frame of wood. Next installment will describe
skin.

19.250'

REAR

BULKHEAO SUPPORT
COLUMNS

1.00.X 0.75 X 19.250
(8 REQUIRED)

many of the components for this section,
we'll present a list of allowable paramet
ers, along with ' the dimen sions we've .
found to be most satisfactory. .

1. Ball-bearing wheels: .375-inch to
1.125-inches diameter. For
wheels 'Iarger' than .5-inch, turn
the 'mounting plate upside down
(bearing mounting-flange facing
up). .

2. Pivot-post mounting flange:
.062-inch to 1-inch thick. Mount
any flange thicker than .125-inch
inside the top of the mobility
base.

3. Pivot-post diameter: .250-inch to
1-inch (.250-inch to .375-inch
preferred).

SHO ULDER MOTOR ATTACHMENT BAR
(0.25ALUMINUM PLATE)

k-1.35+-2.50----t-l.35..J:!J

l-Ht-----.. - -:--- .. riff[ r1.450 I 'B A A B: , E3

T~6?m:~A~ Tl ........ ·350 .3~0-+l r• 25 I

PIVOT-POST " 5.20 •
MOUNTING FLANGE ALL DIMENSIONS IN I~CHES

SYMBOL KEY
8-32MACHINE SCREW
iJSE NO.19 DRILL (0.166)nCOUNTER·DRILL BULKHEADS

8 TO RECESS SCREW HEAD

n NO.8 - FLAT-HEADWOOD SCREW·
11 USE NO. 29DRILL FOR PILOT HO LE,

NO.19DRILLAN D COU NTERSINK

FRONT

penetrate more easily, and to prevent
splitt ing.

Body rotat io!,,!
Unicorn-l's body turns on ball-bearing

wheels that ride on the steel plate forming
the top of the mobility base. Th e size of
those wheels is not particularly signifi
cant, as long as the body maintains its
clearance from the base. The units used in
the original Unicorn-I had a diameter of
.875-inches, giving the bulkh ead a clear
ance of . I2 5-inch from the mobility base.
One of these is shown in Fig. 31.

As we have done previously, we stress
the fact that noth ing about this robot is
critical. Since you may be "scrounging"

CJ)
o
Zo
a:
Io
W
....l
Wos
c(
a:

62



NOTE: BULKHEADS CUT FR OM
5/8" (0.625) PARTICLE BOAR D

.40

0.625

ROB OTBODY ROTATION
BEARIN G(WHEEL) ASS EMB LY
ANDMO UNTINGPOSITIONS
ON LOWER BU LKHEAD

ALL DIMENSIONSIN INCHES

FIG. 28-TOP AND BOTTOM BULKHEADS are cut from part icle board. Bottom bulkhead is sturdier to
bear body weight. Bearing mounting brackets are made from 'f ,,-inch aluminum.
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Motor connection will be made to a
small terminal strip mounted in the
body.

Shoulder motors
When the manipulators and end effec

tors were described, the robot was given

FIG. 33-22-RPM gear motor provides simplest
and most direct means of rotating body.

FIG. 32-COMPARE complex ity of this speed
reduction train with drive shown below.

\
,.

I
L

FIG. 31-BALL-BEARING WHEELS mounted on
bottom bulkhead support body as it rotates.

the mobility base, this method presents
more prob lems, perhaps, than it solves.

A much simpler method uses the same
type of low-speed gear motor that was
used to drive the mobility base. As shown
in Fig. 33, th is motor can be mounted
directly on the bottom bulkhead and its
shaft connected directly to the pivot post
and/or the pivot-post mounting flange,
located on the mobility base.

Mounting of this type of motor is fairly
straightforward and presents the least
number of complications. A 22-RPM
gearmotor may be used, or, if you can
locate it, a slightly slower-speed one
(about 10 or 12 RPM) may prove to be
preferable.

'---
FIG. 30-COUNTERSINKING holes in the bulk
head prevents screwheads from protruding.

FIG. 29-A SERIES OF SMALL HOLES can be
drilled to rough-cut bulkheads to shape.
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PARTS LIST
Quan- Supplier's Quan- Supplier's

Item Size tity part no. Supplier Item Size tity part no. Supplier

Particle board 19 X 19 in. mini- 2 Local gears (for use teeth , 'I.-in. 023
mum with high-speed face, 'I.-in. bore

Wood strips .25 X 1 X 19.25 8 Local motor)

in. 48 pitch, 120 3 C48A18- @,@
Aluminum plate .25 X .75 X 5.2 2 AP52 @or teeth, 'I._in . 120

in. local face, 'I.-in. bore

Aluminum angle .0625 X 1 X 1 X 16 Local Pivot post See text. Length Local
.75 in. to suit design
(make from Pivot-post See text Local
.0625 X 1-in. mount ing flange
angle, 13 in. Body motor 3-amp, split 61.085 ©long) (high-speed) phase, 12 volts

Aluminum sheet .125 X 1.25 X 3 4 AS3 @or DC
in. local .or

Ball bearing .875 in. diameter, 4 811-10 @,@ Body motor (22- 22-RPM gearmo- 1715-900153 @,@wheels .375 in. shaft di-
ameter RPM gearmo- tor, 12 volts DC

tor)
or Shoulder motor 22-RPM gearmo- 2 1715-900153 @,@

.625 in. diameter, 4 B11-9 @,@ tor, 12 volts DC
.25 in. shaft dl-
ameter SUPPLIERS

Wheel mounting To fit wheel cen- 4 Local @ The Robot Mart
screws (known ters Room 1113
as "shoulder 19 W. 34th St.
screws") New York, NY 10001

Shoulder motor 8-32 4 Local (Catalog $3.00)
mounting

@ Winfred M. Berg, Inc.screws
499 Ocean Avenue

Gearmotor 8-32, length as 4 Local E. Rockaway, NY 11518
mounting needed
screws © Edmund Scientific Co.

Machine screws 8-32 X 1, Fillis- 44 Local 101 East Gloucester Pike
ter-head Barrington. NJ 08007

Wood screws # 8 flat-head X 1 20 Local @ Gledhill Electronics
in. P.O. Box 1644

Precision spur 48 pitch, 23 3 C48A18- @,@ Marysville, CA 95901

(J)
o
z
o
a:
Io
W
...J
W
(,Ci FIG. 34-SHOULDER MOTOR mounting plate is
<l:: visible at very top of photograph. See Fig. 27 for
a: body location.
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the ability to bend his arms at the elbow
and to open and close his hands . It would
be useful to add another degree of free
dom, which would allow the arms to be
raised and lowered. That is easily accom
plished with the same 22-RPM gearrno
tors we've already used.

A five-ohm, 20-watt resistor can be
used to drop the motor's supply-voltage,
thus slowing it down to a ,more suitable
speed . (The same can be done for the
body motor.)

The last cross-bar rod (at the shoulder
hinge) on the manipulators has already
been drilled to accept a shaft of the type
found on these motors (refer back to Part
I, August 1980 issue). A simple bracket,
shown in Fig. 27, allows the motor to be
attached to the body. An actual installa
tion of that sort is pictured in Fig. 34. Be
sure that the mount is positioned so the
surface of the gearmotor will be flush
with the surface of the top bulkhead
since, when the robot's skin is attached, a
cutout will have to be made for the shoul 
der gearmotors, and their faces should be

flush with the skin's surface.
Again, the shoulder-motor wiring will

be connected to a local terminal strip.
Alternatively, the manipulators may be

affixed to .2S0-inch rods that are attached
to the body frame, without motors . The
motors can always be added later.

Bear in mind that, although the skin
will be removable, as much interior work
as possible should be completed before ,it
is attached. Some of the things that
remain to be added are:

1. "Loca l" termina l strips for motor
wiring and connections from
them to the master terminal strip
in the mobility base.

2. Speaker and LED installation.
3. Installation of supports and

brackets for radio control and/or
computer equ ipment.

In the next section of this series, we'll
complete the work described above and
attach the skin. In addition, we'll describe
the construction of the control box that
will allow you to operate the robot by
means of a cable running to the mobility
base. R-E



A BYTE
OF PO ER

Triacs are one way of switching alternating current. Because they are solid-state
and operate from logic-level signals, they are well-suited to interfacing computers with

electrical devices. Here are plans for an 8-channel board to do just that.

L. STEVEN CHEAIRS

BYTE OF POWER AC CONTROLLER board uses eight optolsolator-driven tri aes to provide computer
control of "outs ide world" AC-operated devices.

WIT H TH E ADVENT OF MICROCOMPUTERS

a whole new world has opened up wide
for the home-ele ctron ics enthusiast.
proc ess ing are but a few of the uses
that have become routine . An often
overlooked area. ' and one where mi
croprocessors excel. is in household
controllers . Those may be environ
ment al controls. room-light ing se
quence rs. darkroom aids . fire alarms.
burglar alarms .- appliance controls.
sp rinkler sys tem controls. etc ... . The
list is bounded only by your imagin
ation. One common requirement for
most of those controls is the need to
switch household AC power. The cir
cuit describ ed in th is article contains
eight se parate AC power switches
a byte of power.

Each switch is isolated from the
other seven. All of them use triacs
to pro vide true bidirectional curren t
flow. By choos ing the appropriat e
resistor/capacito r values, either sen
sit ive (IG1< IS' rnA) or non-sensitive
( IS rnA < GT < SO rnA) triacs may be
used . (IGT is the gate tr igger-cur
rent .) Two of the eight power switches
have all th ree triac lines brought out
to the edge of the printed circ uit card ;
that permits those on-board triacs to
trigger two high-cu rrent triacs ex
te rna l to the PC boa rd. The latter
would be mounted on heat sinks and
their terminals ca bled to the printed
circu it board. The triacs are turned
on or off with a logic gate-s- lOm.A max
imum current. The logic input is photo
optically isolated from the AC power
output stage. .
About the circuit

As sta ted ea rlier, the prin ted-circuit
card co ntai ns eight ident ical switching
circuits. Figure i-a shows the circuit
to use for an inductive load with a sen
sitive-gate triac , Fig. I-b provides

the inductive load-configuration
for the non-sensitive-gate triac , and
Fig. I-c illustrates the set up for re
sistive loads. Eac h triac is driven by
a MOC30 II optically-isolated triac
driver whic h, in tum, is driven by a
7412S-type buffer acting on instruc
tions from a computer.

The optically-iso lated tr iac drivers
are fabric ate d using a gallium-arsenide,
infrared light-emitt ing diode that is
optically coupled to a silicon bilateral
switch. The electrical insolation is
about 7S00 peak volts. The LED
trigger current requ ired to latch the
output is typically S mA: the maximum
is 10 rnA. Since the input is driven by
a open-collector gate operating at
+S volts . then the value of resistor R I

. is chosen to provide greate r than IO mA
of current through the diode. The value
calculated for tha t circuit was 390
ohms .

The output driver has a terminal
voltage, off-state, of2S0 volts . At 7(J'C,
the on-state current (full-cycle 60 Hz)
is SO rnA; at 2SoC the on-state curren t
is 100 rnA. Resistor R2 sets the current
level for the output driver. For the
sensitive-gate induct ive-load cir
cuit in Fig. l-b, resistor R3 has a value
of 2,400 ohms and capacitor C I is
eq ual to O. I Ilf. For the nonsensitive
inductive-load circuit. resistor RS
is 1.2 K and capac itorC I is 0 .2Ilf. Re
sistor R4 and capacitor C2 are used
to reduce false trigger ing due to line
transients caused by the inductive load
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a b
FIG. 2-JUST AS ELECTRICAL POTENTIAL (voltage) Is referenced to grou nd (a), so can the tempera
ture of a semiconductor Junction be referenced to the temperature of the air In Its vic in ity (b).

CASE TEMPERATURE, Tc

°cs
HEATSINKTEMPERATURE, Ts

lisA

":'" AMBIENTTEMPERATURE, TA

flow, a comp arable model will be
used to illustrate heat flow. Electrical
resistanc e is defined by Ohm's law.
Ohm 's law states that resistance to
the f low of an electrical current (in
ohms) will equal the potential divided
by the current (R =E/I) .

The potential will be measured
with reference to ground : that is.
potential will be the difference in
volt age available from the energ y
source and the ground level (E =
Es - Eo ' where E is the potential,
Es is the potential level of the
source , and Eo is the poten tial
level at ground. Thu s, an equation
for the electrical resistance is R =
(Es - Eo)/I. Generally Eo will be
zero since it is defined as system
gro und. Current flow is represented by
I.

For thermal resistance, a similar
equation exists: potential is the
difference between the source tem
perature and the ambient temper
ature ; ene rgy flow is the power
(heat) dissipation . Therefore , 8 JA =
(TJ - TA)/PO : where TJ is the junc
tion temperature in degrees Celsius,
TA is the ambient temperatu re in
degrees Celsius, Po is the power
dissipation in watt s, and 8 .rA is the
thermal resistance from the silicon
chip' s junction to its environment
in deg ree s Celsius per watt.

Heat must flow from the junction
of the chip .to the triac 's case, then
from the case to the heat sink, and
then from the heat sink to the air.
At each of those interfaces a cer
tain amount of thermal resistance is
encountered. If we were discussing
electrical energy flow, a simple
resistor network as seen in Fig. 2-a
cou ld be drawn . Let us use an ana
logous method to represent the ther
mal energy flow in Fig . 2-b. Three
resistors, the thermal interfaces, are
connected in series. One end is
connected to the heat source and
the other is the environment, which
is at a lower energy potential. The
first resistor would represent the
thermal resist ance from the chip 's
ju nction to the triac 's case . 8.rc:
from Motorola ' s specification sheet
for the 2N6349A triac . a value of

HEATIN
JUNCTIONTEMPERATURE, TJ

R2

INITIAL VOLTAGE

Rl

VOLTAGE VI

VOLTAGE V2

R3

":'" GROUND

+V

can be passed through a triac, you
must first determine the amo unt of
power that can be diss ipated by
the silicon chip into its environ
ment. He at (power) can be removed
by any of three means: conduction,
co nvec tion, or radiation . Heat trans
fer by conduct ion is very effect ive
in moving ene rgy from the chip to
the heat sink . Convection is the
mode of transfer that transfers heat
from the heat sink into the air. A
portion of the heat is also radiated
from the hea t-sink fins.

Since most readers are familiar
with the basics of electrical energy

Thermal considerations
On ' the printed-circ uit board , space

is provided for a sma ll, I x 1-3/16-inch.
TO-222-style heat sink . The maximum
cu rrent that can be passed through
the AC switch is a function of its power
dissipation . That factor is defined by
the the rmal resistance between the
silicon chip and its environment. the
ambient temperature, and the maxi
mum junction temperature. Before
beginning construction. one must
decide the amount of power needed .
If more power is needed for the load
than can be handled by the triac and
its heat sink, then a heavier-duty, off
card tr iac and heat sink must be con
nected to the board.

To determine how much current

element. A value of 10 ohms for R4
and 0.1 u f for C2 seems to do the job
qu ite well.

If a non-inducti ve load is to be
switched , then the circuit can be sim
plified as shown in Fig. l-c , Capacitor
C2 and resis tor R4 are not needed
since no inductive "kick-back" will
be seen . Also, resis tor R3 and capa 
citor C I are unnecessary. Place a
ju mper wire where resistor R3 would
have been located.

c
FIG. 1-USE THE TOP TWO CIRCUITS, a and b, with sensitive and non-sensltlve-gate trlacs, respec
tively, for Inductive loads. Circuit c Is for use with reslat lve loads.
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NOTE: TJ = 110°C
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DIP HEADER
(DETAIl: A)

•

•

FIG. 5-ALL THREE LEADS of the outermost trlacs are brought out to edge of board (see text). Detail
..An shows pinout of DIP header for connection to computer,

I' 8-9/16 INCHES ' I
FIG. 4-AC CONTROLLER Is built using an easily laid out PC board .
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the card so that extra triacs and heat because the circuit is so straight-
sinks can easily be employed . forw ard. On his prototype, the author

used 2N6349A devices. Since the
Construction typical gate current (len ) for this

Co nst ruct ion is relative ly simple triac ca n be as high as :25 mA, it is clas-
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FIG. 3-POWER DISSIPATION plotted against
current Use DC curve for your calculations.

PARTS L1ST- AC SWITCH

All resistors lh watt, 10"10, unless other-
wise noted

R1-R8-390 ohms, Y4 watt , 5%
R9-R16-1 80 ohms
R17-R24-2400 ohms or 1200 ohms (see

note below )
R25-R32-10 ohms
Capacitors
C1-C8, C17-0.1 JlF or 0.2 JlF (see note

below)
C9-C16-0.1 JlF
Semiconductors
IC1-IC8-MOC3011 optoisolated tr iac

driver (Motorola)
IC9-IC16-2N6349A or eqivalent triac
IC17, IC18-74125 quad bus buf fer
Miscellaneous: PC board , heatsinks (8),

hardware, etc.
Note: The part numbers above are related
to those given In the text and in Fig. 1 as
fo llows: R1·R8 = R1, R9-R16 = R2, R17
R24 = eit her R3 or RS, R2S-R32 = R4.
C1·C8 = either C1 or C3, C9-C16 =C2.

2°C/W is given for e .JC ' The next
resistor repres ents the thermal
resistance between the 2N6349A's
case and the heat sink. Assuming
that thermal grease is used, the
value of e cs is 0.8°C/W. The author
used a heat sink with an e SA (ther
mal resistance from sink to environ- .
ment) rating of I ~C/W . There
fore , the total the rmal resistance
is a sum of these three resistances:
e JA = e IC + e cs + e SA ' The
va lue of e ;Ais :2 1.8°C/W.

If we assume a tem peratu re of 60°C
inside the cabinet that the printed
circuit will be hou sed in, and use the
maximum junctio n temperature from
the thermal equation presented earlier,
the n the maximum power dissipation
at the junction will be 2Y<1 watts. From
the curve shown in Fig. 3, one can
determine that the maximum current ,
IT' at 60°C will be on the order of 2~

amps . This means that, at 117 volts
AC , devices up to about 290 watts can
be switched. That is a maximum rating;
For practical applications keep your
current level to between I~ and two
amps. If more current is req uired, use
the tr iac off-card on a heat sink with a
lower e ,sA. rating. Note: Two of the
eight sw itches have all three of the re
quired lines bro ught out to the edge of
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ACSWI TCH

TRS-BO _
COMPUTER -=

The following are available from Quest
Star Electronics ee., 5412 Bumtwood
Way, las Vegas, NV 89108: AC SWITCH:
Kit of all parts $115, PC board only $14.95,
MOC3011 $5.50 each.
TR~O INTERFACE: Kit of all parts (ex

cept case and cables) $102.75, PC board
only $21.95. Cables are about $20 each
write for exact prices.

Please add $1.75 for shipping and
handling. Nevada residents add 3'h% tax.

OUTPUT
PORTS

Resistors, Y4 watt, 5%
R1, R2-2200 ohms
R3-100 ohms
Capac;ltors
C1-10Q J!F, 25 volts, electrolytic
C2, C3-2.2ILF, 20 volts, tantalum
C4-C8, C1O-:-.01 J!F
C9-100 pF
Semiconductors
01-04-1 N4003
ICl-74lS30
IC2-780S five-volt regulator
IC3, ICS, IC6-74lS244
IC4-74lS04
IC7-74lS245
IC8,IC9-74lS364
IC1o-74lS15
ICll-74lS02
IC12-74lS25
Miscellaneous: PC board, IC sockets ,
40~pin ribbon-cable sockets (3), ribbon
cable with connectors, hardware , etc.

LOADS AND 117 VAC

PARTS L1ST-TR5-80 INTERFACE

NOTES:
+5 VOLTPOWER FOR ACSWITCH IS ON
PINS 37 & 39.OUTPUT PORT ENABLE
LINES MUST BEGROUNDED

FIG.~NTEFlFACE CARD allows AC controller
to be used with TR5-80 while providing buf-
fering for'addition of other bcNIrds. .

117 VAC

40- CONDUCTOR W 40 -CONDUCTOR
CABLE CABLE

1-----.
INTERFACE

CARD

parallel ports . One port sends out the
control (input) bits for the triacs you
want to tum on , and half of the other
is used to send the enable bits for those
triacs.

If your computer has only a single
parallel port, you 'll have to do things
somewhat differently. That port will

sified as a non-sensitive gate type. and
the circuit from Fig . I-b was used .

If you have a sensitive-gate triac
with similar pinouts (on the 2N6349A,
pin I is main terminal I, pin 2 is main
terminal 2, pin 3 is the gate, and the
tab is connected to pin 2), then use the
resistor/capacitor values. recommended
for that gate-current range. (Refer
back to Fig . l-a.) And if only resistive
loads-such as toasters, lamps, and
coffee pots-are to be used, then you
may omit capacitors CJ and C2 along
with resistors R3 and R4 and install a
jumper in place of resistor R3 as shown
in Fig. l-c,

The circuit uses a single-sided PC
board, whose foil pattern is given in
Fig. 4. It is quite simple to fabricate;
but for those who don't have the facil
ities, a source for the etched board is
given in the parts list.

When installing the triacs on the
printed circuit card as per Fig. 5, use
a liberal amount of thermal grease
between the triac and its heat sink.
Also, make sure that the fins of each
heat sink clear the fins of its neighbor.
The optoisolated triac drivers may be
soldered to the board or plugged into
sockets. Make sure they are oriented
as shown.

After all the components have been
installed and soldered into place per
form a final inspection. Use Figs . 5 and
6 to check your work. Now connect a
TTL driver, a 74125, to one of the in
put lines via the DIP header (refer to
Fig. 5).

At the appropriate triac output con
nect the common AC line via a fuse
to one wire of a line cord; from the
other AC output line run a wire to an
appropriate load. Connect the other
terminal of the load to the remaining
line-cord wire. Plug the line cord into
an AC outlet. By toggling the input of
the 74125 driver, the AC load should
be turned on and off. Repeat that pro
cedure for the other seven power
switches: Be careful-a-the output por
tion of this circuit bas live 117-volt AC
power!

Interfl;lcing to a computer output port
The AC switch is connected to the

computer by means of the 16-pin DIP
header located between the two 74125's.
A control-bit input for each of the eight
triacs is provided for, as well as four
enable bits-c-one enable bit fOI: each
pair of triacs .

The reason for using two bits (con
trol and enable) for each triac is, pri
marily , for the sake of security. Even if
the computer outputs a control bit to
tum on a given triac, the triac will not
tum on until an enable signal is also sent.
Figure 7 shows one section of a 74125
and Fig. 5 illustrates the DIP header
configuration. .

Figure 8-a shows the best way to
COntr91 the AC switch, using two 8-bit

117VAC

117VAC
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FIG. 8-IF SEVERAL PARALLEL PORTS are
available at computer, use hookup shown in a;
with only one port, use that In b.
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FIG. 7-QNE GATE of 74125 qUad buffer. No
output will be obtained unless both INPUT and
ENABLE are at logic "0".

FIG. &-CONNECTION to the AC controller Is
made through DIP header. Ribbon cable may be
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FIG. 1D-BUFFERS on TR5-80 Interface card prevent loading down computer's unbuffered port. Bars
over signal designations Indicate logic "0" control signals.

FIG. 11-SINGLE-SIDED PC BOARD is used for construction of TR5-80 buffered Interface.

be used to send the control (input) bits,
but all the triacs will be permanently
enabled by tying the ENABLE lines at
the DIP header to ground. (The 74125
will not pass a signal-such as a con
trol bit-unless the ENAB LE line is
low.) Any bit-masking-making sure
that only the bits you want the compu
ter to output actually are-will have to
be done in software, rather than through
use of the ENABLE lines . That approach
is illustrated in Fig. 8-b.

Interfacing the AC switch to a TR5-80
The Radio Shack TRS-80 computer

has no external I/O ports to use for
interfacing with the AC switch card,
but it does have an external bus. Un
fortunately, the bus is only rated for a
single TIL load , but it' s adequate if
you only want to drive a single IC, and
in our case we could do just' that. You
will probably want to use that bus for
further expan sion of the system,
though. To accomplish that, you'll
have to add output ports and buf
fer the external bus. Figure 9 shows
how the final hookup would appear.

A schematic of the TRS-80 bus
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AG . 12-EXTENSIVE USE OF JUMPERS makes single-sided desigQ poaslble. They should be the
first parts Installed. One-ampere, 8 to 12-volt trsnsformer 'Sl1ICIulred.
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AG . 1~SE THETR5-80 INTERFACE as shown
or, better, enclose It In a protective case for
security .

buffer and output-port expansion cir
cuit is presented in Fig. 10. It isn't as
complex as it looks . Basically, each
line coming in from the TRS-80 ex
pansion port has a buffered counter
part leaving the interface board. The
data lines are buffered bidirectionally,
so that data can flow in both directions.
Since the TRS-80 already uses the
lower 32K of memory and I/O port FF
(hex), the interface board is set up to
permit only data transfers to and from
the upper 32K of memory, and to use
the remaining 255 I/O ports. The two
output port s used for the AC switch are
F5 and F7 (hex), using IC9 and IC8,
res pectively.

The foil pattern for that board is
shown in Fig. II , although an already
prepared board is available (see parts
list). A part s-placement guide is given
in Fig. 12. The board requires a num
ber of jumpers, being single-sided, and
those should be instal led first. The IC
sockets may then be mounted and,
after that, the resistors and capacitors.
When they' have all been soldered in
place, the three 4o-pin ribbon-cable
sockets can be installed. Finally, insert
the IC ' s into their socke ts and double
check everything.

You may want to add feet or legs to
the board, or mount it in an aluminum
chassis box, to preven t anything from
shorting out on the bottom. The com
pleted board should look like the one in
Fig. 13. The board IS powered by an out
board 8- to 12-volt transformer, rated
at about one amp.

You will need three 40-conductor
ribbon cables to attach the board to the
computer and AC switch , and to pro
vide expansion capabilities . Their
connection is shown in Fig. 9, referred
to earlier. .

Whether you use this AC controller
with a large computer, a TRS-80 or a
single-board, dedicated control system,
it will serve you well. R-E

MANY THI NGS WITHI N A TV SET CAN IN
terfere with its picture . Unfortunately ,
there are several things that can inter
fere with the picture from outside, too!
It won't help to tear down a set looking
for trouble that's coming in from out
side. You must be able to recognize
out side interference when you see it.

Outside interference (TV!) is gen
erally lumped under the term noise
random-frequency signals generated by
electrical apparatus, or even power lines
themselves. That is normally radiated
into the TV ante nna. It ' s possible for
some to get in by way of the AC line
cord (conduction) , but that seldom hap
pens; most of it is radiation.

Luckily there's a simple test that will
separate internal from external noise.
Just try another TV set. If you see the
same symptoms on a second screen,
the prob lem is definitely external. That
is a useful test for set s on master-anten
na systems in apartments , etc . As an
alternative, check with neighbors to see
if they're having the same kind of
trouble .

A few interference problems can be
caused by simultaneous troubles in and
out side the set. Here again, a substitute
TV set will help you separate them.
The photo s in this article show the
typical appearance of each major noise
source. Your picture may not look ex
actly like those, but if you check the
basic pattern characteri stics, you' ll be
a long way toward identifyingthe cause.

AC line noise
If the screen shows two lines of dots,

which may float up or down, that means
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CAUSES and CURES
Nobody's immune to TVI. In most cases, though, there's a simple cure,
if you know the cause. Some of the situations you're likely to encounter
are described in this article, together with suggestions for combatting them.

JACK DARR
SERVICE EDITOR

FIG. 1-DOUBLE LINES of hash indicate 12G-Hz
rate of AC power-line noise.

FIG. 2-LEAKAGE PATHS develop on line-pole
hardWare and generate RA.

that the source is a 120Hz signal (see
Fig. 1). That is often due to loose or
faulty hardware on a pole carrying the
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If the set has a directional anten na with
a rotator, tum it. You' ll generally find
one direction where the noise is stronger.
If so, the antenna is aimed direc tly at
the no ise source. Two antennas like
that, several blocks apart, get a very
accurate bearing on the noise location .
Draw lines on a map; where they cross,
that's the source .

In ca ses of severe interference, use a
car radio . Set the tuner to abo ut 800
kHz, off station, and tum the volume
up. Listen for a loud , buzzing roar.
Cruise the area and when you find a
place where that noise can be heard
over the entire dia l very loudly, you're
very near the source . If the noise peaks
at around 800 kHz, you're still quite a
way off. .

Report such interference to the power
company. They will send a crew out to
find the offending pole , clean it up and
tighten the hardware . A second clue to
that type of noise is that it will disappear
or be drastically reduced in wet weather.
The moisture prov ides a much lower
resistance pat h for the leakage, and it
doesn 't generate so much RF hash. If
that type of noise gets much worse in
wet weather, there is a cracked insula
tor somewhere on a secondary line.
The water makes a path through the
crack , sett ing up a heavy arcing and
generating strong RF interference. TVI .
like that has cau sed prob lems at dis
tances of up to five miles .

Figure 4 show s a similar type of inter
ference , often mistaken for hardware
noise . Notice, however, that the pattern
is different. That type of TVI is due to
an old fluorescent lamp without RFI fil-

secondary AC lines. It' s often called
" line noise ," but a more acc urate name
is " ha rdware noise. "

Figure 2 shows the cause: A small
leakage path has form ed from the line ,
over or thro ugh the insu lator, to the
crossarm, and down the metal bracke ts
to the ground wire. Industrial smog
deposits, etc., with high carbon content
ca n ca use that. The plated metal hard
ware ca n oxidize and form tiny •'recti
fiers " at points where it is bolted to
get her. Tha t can cause noise by a form
of "diode osc illatio n. "

POSITIVE

/PEAK

SMALL \NEGATIVE
" BURSTS" OF PEAK

RANOOM NOISE

FIG. 3-RF BURSTS of random noise occur
twice In each 6G-HzAC line cycl e.

The l20-Hz pattern is due to the fact
that leakage is greatest at the peak of
each half-cycle. If you could see the
waveform, it wou ld look like Fig. 3.
The smalI RF " bursts" on the peak of
each half-cycle have frequency compo
nents in all bands up throug h the VHF
TV bands.

For a qu ick check, disconnect the an
tenna. If the noise disappears , that's it.

GROUNO WIRE

BRACES
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FIG. 9-WHITEOUT caused by severe hum
modulation. An open-filter capacitor In antenna
booster power supply was source.

IF tubes. Also, AC ripple in the power
supply to RF stages in transistor TV sets
will cause that problem.

In mild cases, the picture will show
severe S-bending, as in Fig. 8. If the
hum is bad enough, half of the scree n
may be blacked out or whited out as in
Fig. 9. Again, try a different TV set. If
it shows the same symptoms, the trouble
is in the input signal. Rabbit-ear anten
nas can be used in seco ndary areas, or
any place where you can get even a bad
picture on them. However , if the picture
is clean with no hum bars, the trouble
isn 't in the set itself.

In some cases the picture will not
show hum bars without an input signal ;
disconn ect ing the antenna leaves a
clean ras ter. Of course , if you can see
hum bars without the antenna, then the
problem is definitely in the set.

Tube-t ype boosters generally have
the power supply in the top unit. So , if
it shows either 60-Hz or 120-Hz hum,
lower the antenna. Solid-state boosters
usually have the DC power supply in
the bottom unit , making things much
easier. Figures 8.and 9 were taken from
sets with so lid-state boosters. In Fig. 8,
the filter capacitor was low in 'value ; in
Fig. 9, the capacitor was completely
open .

Master-an tenna systems, with full
wave bridge rectifiers or full-wave
rectifiers in their DC power supply, can
produce a 120-Hz ripple in the picture .
At times, that will make two dark.bars
across the picture similar to hardware
noise but quite a bit sharper and more
distinct.

If the fault is in one of the line
amplifiers, all TV sets fed from that
amplifier will be affected. If the fault is
in one of the head-end amplifiers at the
antenna, all set s in the system will be
affec ted. If tube amplifiers are still
used, heater-cathode shorts in any of
the amplifier tubes will cause a 6O-Hz
hum bar to appear on the screens of all
sets after that amplifier.

When you see any of those part icular
symptoms in a TV picture, check out
the antenna and any externa l noise.
That can save hauling a set to the shop
only to find it works perfectly. R-E

FIG. 8---S-BENDING in picture due to hum
modulation of RF signal. Low-value capacitor In
a booster caused distortion.

FIG. 6-lGNmON NOISE from veh icles without
suppressors may cause this.

FIG. 7-FM TRANSMITTERS in police cars may
cause occasional interference.

modul ation will cause beats to get
through to the IF . Ordinarily , that will
happen only when the police cruiser is
transmitting within about 14 mile of the
antenna and in front of it. It doesn't
happen ofte n enough to be really
annoy ing, but many viewers want an
explanation .

A similar kind of interference can be
generated by nearb y CB or amateur
radio transmitters. You' ll also get a her
ringbone pattern , but the audio may be
a littler clearer. A good high-pass filter
installed at the TV set's antenna termi
nals will usually clear up the problem.

The Fake-Outs
A confusing kind of trouble can be

caused by faulty power supplies in home
antenna boo sters, master antenna sys
tems and even CATV line amplifiers.
That is not, strictly speaking, "noise,"
but is due to hum-modulation of the RF
signal. The same symptoms can be pro
duced by a heater-cath ode short in the
RF amplifier, mixer tube , or even the

FIG. 4-FLUORESCENT LAMPS without filters
can cause this type of problem.

AG. 5-SCOPE PROBE held near radiating lamp
reveal ed this jagged waveform.

teri ng. The scope waveform in Fig. 5
shows why . It was picked up on a
probe held near the bulb.

Interference ofte n found if the anten
na is near, or pointing across, a busy
highway is shown in Fig. 6. That is igni
tion noise from old cars and trucks . It
will show up as a jitteri ng display of
dashes, sometimes in heavy horizontal
bars. The TVI will often be accompanied
by a buzz ing roa r. Later-model cars
with suppressors in the ignition will not
cause that troubl e .

If one of the lead-in interference filters
on the market doesn' t stop it, there' s
really only one cure: Move away from
the highway! The noise is picked up by
the antenna, not by the lead-in, so
shielded cab le won' t help. A test was
run on two antenna test towers . One
tower had no antenna mounted at the
time , only a lead- in all the way to the
top . The tower with the antenna picked
up the noise, but another TV set con
nected only to the lead-in didn't. Aiming
the antenna direc tly away from the
highway got rid of almost all noise.

Figure 7 shows a puzzling type of in
termitten t interference. There will be a
high-frequency beat in the picture,
usually jittering quite rapidly. This type
of interference may also cause a color
pictu re to (temporari ly) revert to black
and-white. There may be squawks in
the sound. That happens at irregular in
te rvals and lasts only about 15-30 sec .

The cause is simple: You' re picking
up the high-powered FM transmitte r of
a passing police car. That signal is often
in the 40- 50-MHz band, and will be
picked up directly. by the TV set's IF
stages. In some cases , tuner cross-
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The Ins &Outs
Of .Interfacing

SystemComponents
If you're -the owner of a stereo system using separate

components, here's the way to get it all together.

LEONARD FELDMAN
CONTRIBUTING HI-FI EDITOR

from one program source to another
(e.g . from phono to tuner) , loudness
levels will not change dramatically, nor
will signal-to-noise ratios or overall dis
tortion levels. If, however , the system
involves a separa te tuner , plus an in
tegrated amplifier (Fig. 2), or a pre
amplifie r and amplifier (Fig. 3), it is ad
visab le to consider the input-level/out
put-leve l relationships of the different
components.

If the tuner is equipped with its own
output-level control , then you can
eas ily adjust the tuner output levels so
that they match the input-leve l require
ments of the integrated amplifier or the
preamplifier. Let's illustrate with a
couple of examples . Suppose that an in
tegrated amplifier has a tuner-input
sensitivity of 150 millivolts (stated in
the specification sheet for the product) Z

for rated output. This means that, with ~
the volume con trol fully clockwise on ~
the,amplifier, a signal input of 150 rnilli- ~

volts applied to the tuner-input jacks :0

will produce full rated power into the ~

speakers connected to the amplifier. ~
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TURNTABLE

FIG. 1- BASIC HI-A SYSTEM uses a receiver as Its moll" component. The receiver contains the tuner ,
preamplifier , and power amplifier.

SPEAKER(S)

TAPE DECK

. the power amp lifier circuitry on a single
chassis). A diagram illustrating the
basic hookup using those two main
co mpo nents plus a variety of possible
program sources is shown in Fig. 2.

Finally, the most elaborate approach
to co mpo nent- system assembly, shown
in Fig. 3, uses a separate tuner , a
separate preamplifier/control unit , and
a separate power amplifier. Such sys
tems gene rally cost the most (for a
given level of system-power and control
feat ures) but also offer a great degree of
flexibility and the oportunity to up
grade one element of the system at a
later date without having to discard all
of the electronic componentry of the
sys tem.

Matching the electronics
In the case of a system that uses a re

ce iver as its cen tral component, there is
little or noth ing that the user need do
about interface between the integrated
sections of that receiver. You hope that
the des igners and manufacturers will
have seen to it that when you switch

TH E ALL- IN-ONE HOME RADIO-PHONO
graph console began to give way to
separate audio components ju st about
30 years ago ; and today, almos t anyone
who wants a high-quality music repro 
duction sys tem at home will select either
a set of individual components or, at
the very least , a group of components
chosen by a single manufacturer and
sometimes referred to as a compact
sys tem. For those who choo se separate
components , the number of poss ible
combinations and choices is awesome.
And even if the neophyte chooses a set
of component s in which each element is
co mpatible with every othe r one , the
problem of correct or optimum interface
still looms.

System options
The simplest stereo component sys

tem, both in term s of hookup and in
terms of ultimate use is one that uses an
integrated receiver as its central com
ponent. The components of a basic sys
tem using a rece iver are shown in Fig.
I. The receiver include s three basic
sections , each of which might also have'
been purchased as a separa te compo
nent: a tuner (usually AM and FM), a
preamplifier control section (that com
bine s the needed extra amplificat ion re
quired for phonograph record reproduc
tion and the controls and switches re
quired for program selec tion and signal
processing), and a power amplifier that
furth er steps up the signals to directly
drive a pair of loud speakers.

Since all three sections of a receiver
ca n be built as separa te components , it
follows logically that another approach
to component assembly would be to
purchase a separate tuner and a separate
integrated amplifier (which combines
the preamplifier/control circuit ry and
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FIG. 3-THE MOST VERSATILE hi-fi system consists of a separate tuner, amplifier, and preamplifier.
That approach 'lets you upgrade any Individual portion of the system.

FIG. 2-INTEGRATED AMPLIAER contains preamplifier and power amplifier. In this case, the tuner is
an additional component.
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Now suppose that the tuner being
used is equipped with its own output
level control and that with that level
control turned fully up. the tuner-signal
output level will be 1.0 volt. If you were
to operate the tuner with its control to
maximum. the chances are very good
that you would have to lower the master
volume control on the amplifier to a
point where other program sources.
such as phonograph cartridge. would
sound too quiet when switching over to
them. On the other hand. if you tum
down the level control on the tuner too
far. you will find that you have to tum
lip the master volume control on your
amplifier to too high a setting, thereby
increasing residual noise and hum levels
and again requiring readjustment (this
time downward) of the control when
switching to other program sources .

The ideal setting of the tuner's output
level control is somewhere between
those two extremes, and a good way to
determine just where that is is to ex
periment by switching to the other
most-often used program source
(phono, in most cases) and adjusting
the tuner's level control until the loud
ness level from records or FM broad
casts is virtually the same.

It follows that if the separate tuner
you intend to buy is not equipped with
a level control of its own. you should
attempt to purchase a tuner whose
rated output is not greatly in excess of.
or less than, the rated input sensitivity
of the associated amplifier or preampli 
fier. The same rule applies to the pur
chase of a tape deck, if such a deck is
not equipped with its own output-level
controls. Don't confuse record-level
controls on a tape deck with output
level controls . The former are, of
course, present on even the least ex
pensive tape decks, while the output
level control is generally found only on
medium to higher priced machines .

Phono cartridge selection
The most important. and most often

used program source in any stereo high
fidelity system remains the phonograph
record. To be sure, the LP vinyl record
of today is but the forerunner of possible
digitally recorded. optically tracked
discs of the future; but for the moment,
at least, selection and proper installation
of a phonograph cartridge is of vital im
portance in assembling any hi-fi com
ponent system. And while choosing a
phono cartridge to suit your. system in
cludes intelligent selection of its output-

~ level rating. there are many other criteria
z by which a phono cartridge should be
~ judged.o Let's take a look at the simpler pro
UJ blem of output levels first. Moving
uJ magnet cartridges (the type most widely
6 used in hi-fi systems) will have rated
~ output levels ranging from about 1.0 to
a: 5.0 millivolts or even a bit higher for a
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reference groove-modulation velocity
of 3.54 em-per-second, The specifica
tions given for an integrated amplifier
or a preamplifier will include a phono
input sensitivity. If that sensitivity is
referenced to full output of the compo
nent, it may range from around 1.0 to
3.0 millivolts.

In choosing a phono cartridge, it is a
good idea to choose one whose nominal
output is somewhat higher than the
rated sensitivity of the phono-input
stage of the preamp or amplifier with
which it will be used. If the nominal
output of the selected cartridge is less
than the rated input sensitivity of the
component to which it is connected,
you may have difficulty driving the sys
tem close to its rated output and may
find yourself always turning up the
master volume control of the amplifier
close to its highest setting.

There is another aspect to this

matching problem that should be con
sidered, and that is the matter of pos
sible phono-stage overload. If you
select a cartridge having an output that
is too high, it is possible that when
peaks in a musical selection are traced
by the stylus, the output of the cartridge
may be so great as to overload the low
level input stages of the preamplifier
circuitry. Typically, the loudest
moments in a recording may be 20 or
more dB greater than the nominal levels
of that same recording. With today's
greater dynamic ranges of recordings
recorded from digital master tapes, or
by the popular direct-to-disc methods,
the differences between average levels
and peak levels may even be greater: 30
or 40 dB. A change in level of 30 dB
represents a voltage difference of around
30 to I, so that a cartridge having a
nominal output rating of 3 millivolts
may well deliver 90 to 100 millivolts
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ca pacitance from 10 pF to 10J.l F, it can
also se rve as an accurate bridge for
measuring inductance and resistance .

To measure the capacitance of audio
cables and internal pickup-arm wiring
(the two must be considered together.
as one overall loading value of capaci
tance) be sure to remove the cartridge
from the pickup arm and make certain
that there is no continuity between the
oute r shield and the inner conductor of
the audio cable/pickup arm wiring. In
most cases , the small amount of parallel
capacitance that exists at the phono in
put s of the amplifier or preamplifier can
be ignored, but if you want to add that
amount in to your calculations, this low
value of parallel capacitance can be
measured separately and added to the
res ults obtained when measuring the
combined audio cable/pickup arm wiring
capacitance.

If the total capacitance-per-channel is
less than the amount required for proper
cartridge loading. it is a simple matter
to wire a fixed capacitance acro ss the
input jack s of the preamplifier or ampli
fier to make up the difference . If the
total capacitance measured is greater
than that required for your cartridge.
you may be able to obtain audio cables
having lower capacitance-per-foot than
the cables supplied, or you may be able
to shorten the cable lengths between
the turn table system and the phono in
put s on your preamplifier or amplifier
or receiver. If that is not possible , your
only remaining alternative is to pur
chase a cartridge whose capacitance
loading requirements are consistent
with the minimum loading capacitance
which you are able to achieve with your
existing cables and turntable .

Room for expansion-the tape-moni
tor switch
Originally intended as a simple cir

cuit-interruption point so that a tape
deck could be interposed in the signal
path of a high-fidelity component sys
tem . the tape-monitor circuit on your
amplifier. preamplifier or receiver has
become an important access point to
the sys tem. It is at this access point that
a growing variety of add-on component s
can be connected. thereby increasing
the effec tiveness of the system itself. In
another article in this series . we will ex
amine the many accessory items that
can be connected to a hi-fi system via
th is useful circuit point and unscramble
the mystery of which of the many signal
processors goes ahead of which other
ones . For the moment. however . it is
important to understand just how a tape
monitor in/out system works and where
it is pos itioned in the signal path .

As shown in Fig. S. the tape monitor
circuit or circuits (some receivers and
amplifiers may have two or even three
such complete circuit s) is nothing more

co nt inued on page III

PHONO
PREAMP

/"'0.
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of the spectrum. that can occur because
of errors in cartridge loading can be
quit e seve re. as illustrated in the fre
quency-response plots of Fig. 4. The
upper curve shows a severe peak in the
high-frequency response of a cartridge
that requires SOO pF of loading capaci
tance per channel but has only 100 or
ISO pF of capacitance across its ter
minals. The center curve is for a
properly term inated cartridge while the
low curve . which shows a sharp at
ten uation of high freque ncies . is for a
ca rt ridge which required only 200 pF of
loading capac itance but which was
loaded with more than SOO pF of capaci
tance per channel.

The audio cables normally supplied
with turntable sys tems have a given
number of picofarads (pF) ' of capaci
tance per foot, and most users of turn
table/cartridge systems rely solely upon
the cable-associated capacitance to
properly load their cartridges . Capaci
tance per foot may vary greatly, how
eve r, from one type of shielded audio
cable to another. More often than not.
the retail salesperson will not be able to
tell you how much capacitance is being
contributed by the included audio
cables, but that information is now
more often found in the owner's manual
that accompanies your turntable.

If the information cannot be obtained
from the owner' s manual or by writing
a letter to the manufacturer of the turn

20K table sys tem, the only alternative is to
purchase or borrow a low-cost capaci
tance mete r. The Heath Company offers
an inexpensi ve RLC Bridge, model IB
5281, in kit form for under $40.00. Be
sides enabling you to read values of
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under peak-signal conditions. It is im
portant that the preamplifier or amplifier
selected for use with such a high-output
ca rtridge be able to handle such high
input vo ltages without producing over
load distort ion .

More important than the level match
ing of a phono cart ridge to its as
soc iated electro nic equipment is the
proper loading of that cartridge. Most
phono-input stages provide a resistive
terminat ion for moving magnet cartridges
of 47.000 ohms. a value that is perfectly
suitable for 999t of currently ava ilable
moving magnet pickup s. However. that
type of cartridge also requi res a very
spec ific amount of capacitance to be
placed ac ross each channel output pair
of terminals. The value of that capaci
tanc e may range from a low of around
100 pF to a high of 600 pF or more per
channel. .

Although the manufacturer of the
cartridge nearly always specifies the
optimum value of capacitance with
which his produ ct should be loaded ,
few users bother to insure that the
cartridge is properl y loaded capaci
tively. Yet the variation in response .
particularl y at the high-frequency end

SPEAKER
FIG. 5-THE TAPE-MONITOR CIRCUIT is actually a point of access to the signal path within the pre
amplifier. Although originally used for connecting a tape deck, many signal processors and add-on
accessories are connected to the hi-fi system at this point.
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FIG. 4-A PHONO CARTRIDGE must be prop
erly loaded to obtain optimum response. The
frequency-response curve shows the effect of
too little (top curve) and too much (bottom
curve) load capa_c_it,a~_nce_. -,_-
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Shure Bros. Model M97HE
Phono Cartridge

LEN FELDMAN
CONTRIBUTING HI-FI EDITOR

MANUFACTURER'S PUBLISHED SPECIFICATIONS

Frequency Response: 20 Hz to 20 kHz (no tolerance given). Channel Separation, 1
kHz: Better than 20 dB. StylUS Tip Type: hyperelliptical. Tracking Force Range: 0.75
to 1.5 grams. Output at 3.54 em/sec, 1 kHz: 4.0 millivolts. Optimum Load Resistance:
47,000 ohms . DC Resistance: 1550 ohms. Inductance: 700 millihenries. Cartridge
Weight: 6.4 grams. Suggested Retail Price: $112 .50
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SUPERB

(shown in Fig. 5) was obtained under those
conditions with a capacitance load of 300 pF in
addition to the usual 47,000 ohms of resistive
loading. The frequency response of the
M97 HE, as measured using a CBS Test
Record (STR-130) was totally free of any
major irregularities in the audio range and var
ied by no more than +0.5 dB and -1.0 dB
from 20 Hz to 20,000 Hz.

Additional major performance measure
ments are listed in Table I . Besides the mea-
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RADIO-ELECTRONICS AUDIO LAB

:t.I:.A.I•.
S()IJNI)____RATES _

SHURE M97HE
PHONO CARTRIDGE

Lab measurements
For our tests of the Shure M97HE car

tridge , we mounted it in an SME 3009
Improved pickup arm. We chose a tracking
force of I gram but it should be noted that to
achieve that downward tracking force it is nec
essary to calibrate the system for 1.5 grams .
That is because the action of the dynamic sta
bilizer in effect subtracts 0.5 grams from the
downward force, for a net tracking force of I
gram.

We found that flattest frequency response

II

-rharmonic and intermodulation distortion.
Another new and important feature of all

the M97 Series cartridges is the stylus protec
tion provided by the viscous-damped stabilizer,
as well as a new development called the Side
Guard. .The stabilizer protects the stylus
against vertical impact, while the Side Guard,
shown in Fig. 4, protects against stylus damage
sometimes caused by sliding a cartridge across
the surface of a record or by hitting the edge of
a record . If that happens to the M97 HE car
tridge, the entire stylus assembly withdraws
into the stylus housing before the stylus is bent
or distorted.

SINCE SHURE BROTHERS INTRODUCED THEIR

popular V-15 Type IV cartridge a couple of
years ago, the design innovations incorporated
into that pickup have been praised by audio
testers and consumers alike. That state-of-the
art cartridge now carries a suggested retail
price of $165.0o--a price that even the afflu
ent audiophile may find a bit beyond his
reach.

More recently, Shure announced their M97
ERA IV series of more moderately priced car
tridges . All the models in this series incorpo
rate many of the design innovations previously
found only in the company's V15 Type IV. The
top 'cartridge in the new series is the model
M97 HE, shown in Fig. I . Two of the features
carried over from the Type IVdesign into all of
the M97 cartridges are a viscous-damped
dynamic stabilizer (visible in the photo of Fig.
I) and a telescoped stylus-shank structure.

The viscous-damped dynamic stabilizer
minimizes or completely eliminates record
warp related problems such as fluctuating
tracking force, groove skipping, cartridge bot
toming , signal wow, and even amplifier or
speaker overload, according to Shure Brothers.
The entire stabilizer, suspended from two vis
cous bearings, acts much like a shock absorber
to maintain a constant cartridge-to-record dis
tance and uniform tracking force, even on
severely warped records. In addition, the vis
cous-damped stabilizer tends to attenuate pick
up-arm/cartridge resonance effects. A second
benefit derived from the stabilizer is its ability
to discharge static build-up on record surfaces
while sweeping away dust particles . A line
drawing of the dynamic stabilizer used in the
cartridge is shown in Fig. 2.

A unique telescoped-stylus shank, as illus
trated in Fig. 3, is standard on the M97 HE
cartridge. According to Shure, that tele
scoped-stylus shank structure reduces effective
mass of the stylus assembly without sacrificing
strength, and thereby helps to improve tracka
bility in the mid- and high-frequency range.

The hyperelliptical stylus used in the
M97 H E is also carried over from the V15
Type IV design and , again according to Shure,
is designed to provide an optimized contact
area within the record groove to reduce both
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surements shown, we wer e anxious to deter
mine the benefits, if a ny, of the dynamic stabi
lizer. For those experiments, we used a CBS
STR- 120 test record . The M97HE ca rtridge
was once a gai n mounted in th e SME pickup
ar m and, wit h that co m binat ion, arm/cart ridg e
re son ance occ urred a t aro und 8 H z or so.
When reson ance was hi t, it was clear th at the
a rm/ca r t r idg e combination exh ibited a signifi
cant a m o u nt of vertical osci llation (as would
any arm/cartridge combination) when the dy
namic sta b ilizer was pi voted out of t he way and
not used. When th at section of the te st record
was played aga in, with the dyn amic sta bilizer
in place, it was equ all y clear th at t he amount of
vertical vib ra tion of t he arm /cartridge combi
nati on dimi nished cons iderably. S ince it was
not poss ib le for us to measure th ose d ifferen ces
quantitatively we rel y upon information sup
plied by Shure reg ard ing the act ual reduction
of a rm/car t r idge re sonance. Figure 6, su pplied
to us by Shure Brothers, sh ow s what happens
with an d without the d ynamic sta bi lizer. T he
lowered output (solid line) indicates t hat th e
dynami c st abi lizer reduced the am plit ud e of
osci llation at resonance. Conditions of the test
we re the sa me as th ose conducted in our own
laborato ry a nd, since we observed the sam e
sort of improvement as is depicted in this
graph, we a re willing to accept Shure's resu lt s
insofar as to th e degree of improvemen t.

T he trackability of a n M9 7H E has also been
plotted by Shure Br others, as shown in Fig . 7,
across the ent ire audio spec tr um as well as in
the sub-a ud ible spect r um in terms of peak

Excellent

Excellent
Superb

N/A

Excellent
N/A

R-E
Evaluation
Excellent

. Excellent

'"¥I0del: M97HE

30
N/A

25 .
25

N/A

0.5 dB

$112.50
Medium/High
Excellen t
Excellent
Supe rb
Excellent

4.0
47K ohms, 300 pF

0.75 to 1.5
6.4

R-E
Measurement

20-20, + 0.5, - 1.0dB
See Fig. 5

Retail price
Price category
Pr ice / pe rfo rmance ra tio
Styling and ap pearance
Sound quality
Mech an ica l perform a nce

TABLE 2

PHONOGRAPH CARTRIDGE MEASUREMENTS

Manulacturer: Sh ure Bro thers

OVERALL PRODUCT ANALYSIS

Comme nts : S ince the M97HEcartridge is bas ically a "spin off" Irom Sh ure Brothers' higher-priced
V- 15 Type IV pickup , we were interested In finding out how the lower -priced unit
compared , in te rms 01 sound reproduction and mechanical characteristics, with the
higher-priced predecessor. Frequency response characteristics proved to be virtually
the same a nd, in blindlo ld list ening tests we and our invited listening panel were
ha rd-pressed to tell which cartridge was which. Only when we compared measured
trackability d id we find any substa ntia l differences between the two cartridges. The
V15 Type IV, as might be ex pected, did a bit be tter In that regard , being able to handle
higher velocities at 1.0 gram than the M9 7HEwas able to do at 1.25 grams 01 down 
war d tracking lorce. There a re lew records, however, where those differences would
s how up audibly. The lact that Shure was able to Incorporate their dynamic stabilizer
as well as their low-mass ultra-rigid stylus cantilever construction in this lower-priced
cartridge makes it a very wo rthwhile investment lor those audio enthusiasts who can't
qu ite affo rd Sh ure 's top-ol-t he-line unit .

TABLE 1

RADIO-ELECTRONICS PRODUCT TEST REPORT

FREQUENCY RESPONSE (Hz-kHz, ± dB)

STEREO SEPARATION
Separation , 1 kHz (dB)
Separat ion, 10 kHz (dB)
Separation, 30 kHz (dB)

CHANNEL BALANCE, 1 kHz (dB)

TRACKABILITY MEASUREMENTS
Sty lus veloci ty at 1 kHz (cm/sec.)
Stylus velocity at 10 kHz (cm /sec.)

COMPONENT MATCHING CHARACTERISTICS
Output level , 1 kHz, 3.54 ern/sec. (mV)
Optimum load impedance (ohms)
Tracking lo rce range (to grams)
Cartridge we igh t (g ra ms)

OVERALL PHONO CARTRIDGE RATING
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velocity at the sty lus tip. Trackabi lit y shown is
for a down ward tr acking force of 1 gram. The
ability to trac k high-r ecorded veloc it ies is
shown by the sol id-line cur ve in the diagram.
Theoretica l and actual measu red maximum
recorded velocities are a lso shown and , a t a
I- gr am tr ac king force, it wi ll be noted th at
there a re sti ll some high -energy high-frequen
cy peaks tha t cannot be suc ces sfu lly t racked .
As Shure points out , however, a t slightly high
er forces, (m aximum recommended force is
1.5 grams), even mo re of those unusually high
velocity groove modulations can be successful
ly tr ack ed .

Summary
In our listening tests, we were pleased wit h

the uncolored and clean sound delivered by the
Shure M97 H E ca r t ridge playing a wide vari
et y of la tely- made digitally mastered discs.
The M 97H E offer s man y of the ben efit s of the
mor e exp en sive VI5 Typ e IV and th e on ly sac
rifice th at see ms to be inher ent in ch oosing the
low er-priced cartrid ge is so mewhat lower ulti
mate tr ackabilit y for a given down ward track
ing force. Our own evaluation of this new car
t ridge sugges ts th at it merits an R .E .A .L. rat 
ing of Superb. R-E
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AUD I O AJIIPLIFIER

Little IC's can solve big problems. This uA783 is a dandy
audio amplifier with a thousend-end-one applications.

JIM ESSEX
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FIG. 3-USE THIS TABLE TO determine values
for C3 and C7 in the circuit of Fig. 2.

about 1/16" thick-connecting the tabs
to the chassis itselffor an adequate heat
sink.)

Be careful when soldering to the lugs.
260°C is maximum , and if the IC is
wired, be sure to choose light wire. I
had occasion to hook one up (similar to
~ A783) in a portable B & W TV that was
having difficulty delivering adequate
output. I had had no experience with the
new Ie's, so I used available wire. It
proved too "stiff" and, through vibra
tion and handling, the input clip was
soon broken. But the "heat sink"
worked. That was made merely by
bending the clip under a nearby screw.
That dissipated the heat into the chassis
adequately . The circuit replaced is
shown in Fig. I. I replaced it with the
~A783 circuit shown in Fig. 2.

With this versatile IC, other applica
tions will no doubt come to mind. In my
case, a once tired-sounding TV has been
enhanced with a minimum of troub le.
And I'll know what to do with that next
portable record player which needs a
"lift." Remember, existing loudspeak
ers can be used, as this IC works su
perbly into any standard 8- or 16-ohm
speaker. R-E
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____".R_F. C3 & C7 SEE FIG. 3 -=
FIG. 2-SIMPLE AUDIO AMPLIFIER BUILT
around the ~A723. It can also be used in chil
dren's phonographs and almost anywhere else
a high-level input is available. •

copper plate . Either form a "U" affixed
to each tab, or bolt it to a frame as part of
the PC-board support. (In TV chassis,
I have seen ordinary aluminum plate-

FIG. 1- TV AUDIO OUTPUT didn't deliver an ade
quate signal. I rep laced it with the circuit in Fig. 2.
Just clipped out the old and wired in the new at
the X's .

WHEN MANUFACTURERS ANNOUNCED
the ea rly " microamplifiers"-about 15
years ago-we tho ught the millenium
had come. Yet, compared to today's
offerings, they left a lot to be desired . I
recall my firs t experime nt, still, with
some trepidatio n.

I had a huge heat sink whose giant fins
literally leaped out in all directions; and
although the " module" itself was about
the size of a large overcoat button, we
thought miniaturization had at last come.
It would put out about I1hwatts at about
the same figure of distortion (I 1h%),
which jumped up to 5% if you pushed it
for three watts !

The power supply was mounted on a
separate chassis and left a lot to be de
sired, considering that extreme filtering
was necessary with a hefty "back-up"
in avai lable power. When you consid 
ered-ali that just to drive that seem
ingly ins ignificant "button"-you won
dered if we were really heading in the
best direction. Now we know. For, ar
chaic as it first appeared, the button has
given way to "chips", and the results
are more than pleasing.

Look at Fairchild's ~A783 IC, for
example. In one small, 12-pin, power
package less than an inch long and
quarter-inch wide and the thickness of a
wafer, they've packed a 9-watt capa
bility! And the total harmonic distortion
is only O.3%! What does this mean to
music lovers? It means that compact re
cord or tape players are within your
reach , now !

For amateur musician s who play an
instrument and have become tired of the
perennial "pick-up" cord running from
your guitar or whatever, you can
have the whole package, conceivably,
mounted in the instrument. The largest
thing about it would be the "heat sink",
and even that can be reduced to manage
able proportions by using a good-quality
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AlNANCE IS PROUD TO INTRODUCE
The ~HITACHI Line of High Quality Oscilloscopes

All Hitachi Instruments
Are Backed by A Two-Year Warranty

(Also available in single-trace)

; .~
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• TV sync-separator circuit facilitates rapid video
signal measurement.

• Extra-high sensitivity; vertical sensitivity of
lmV/div. now available.

• Built-in signal delay line for leading edge observa
tion of quick-rising waveforms (V-30l and V-302).

• X-Y operation very convenient for measuring
phase difference of two waveforms.

• Sweep-time magnifier effective for precise
measurement; sweep time magnifying lO times
with one-touch operation.

• Trace rotation system for easily adjusting
bright-line inclination caused by terrestrial
magnetism.

• Z·axis input provided-possible to use as CRT
display.

• O.2ps""O.2s-wide sweep range setting.
• One-touch shifting waveform slopes.
• Five modes of vertical deflection operation

(Type V-l52 and V-302).

• Panel layout with color-coding of respective
functions.

":\ ~

~. ·~~ I--
5. Sweep-time magn ifier (10 times)
6. Trace rotation
7. Z-axis input

(Intensity modu lation)

..
Hitach i Oscilloscope V·302

DC·30M Hz dual-trace

1. TV sync-separator circ uit
2. High-sensitiv ity 1mV/div

(5M Hz).
3. Signa l delay line
4. X-Y operation
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4. Sweep-time magnifier (10 times)
5. Trace rotation
6. Z-axis input

(intensity moduiat ion)

.(Also available in slnqle-trace)

--...

Hitachi Oscilloscope V·152
DC·15MHz dual-trace

1. TV sync-separator cir cuit
2. High-sensitivity 1mY/div

(5MHz)
3. X-Y operation

THE TEST EQUIPMENT SPECIALISTS
TOLL FREE HOT LINE

800-223-0474
•

Hitachi...The measure
of quality.

Norma l Price

o V-152B 15 MHz Dua l Trace $735* } Call For
o V-302B 30 Mhz Dua l Trace $995* Special Introductory

*Probes included. Price Offer

Put a proven Hitachi dual-trace oscilloscope on your bench
for as little as $695. Our V-152 15MHz model includes un-
precedented sensitivity (l mV/div.) 10X sweep magnif-
ication ...front panel XY operation trace rotat ion...l-axis
input.. .and more. Need greater bandwidth? Our Y-302
mode l is the only 30MHz dual-trace scope with signal delay
line priced under $1000, with all the above features, to
make your testing operations fast, easy, and accurate.
Reliability is exceptional too. (As you 'd expect from a
manufacturer with over 20 years of experience "outscop
ing" the competition.) So exceptional , in fact, that Hitachi
quality is backed by a 2-year warranty...the longest in the
industry. Wheth er you use it for teaching or repairs, for
video, audio, or computer testing , you can 't find more
scope for your dollar than at Hitachi. Call for ~ore details.

HITACHI V-302 s V-152

54 WEST 45th STREET, NEW YORK, N.Y. 10036212·687·2224
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AUTOMATIC LIGHT CONTROLLER
FOR CARPORT

MY WI FE WORKS EVEN INGS AN D GETS

home well after dark. Because no one is at
home to greet her upon her return, we
used to leave the carport light on for
many energy-wast ing hours, ju st so she
could avoid tripping over bicycles or step
ping on the dog 's tail when she returned
in th e evening.

To save my marriage-and conse rve
electricity-I devised the following cir
cuit. It is simply a 555 timer IC, opera t
ing in the one-shot mode, that is tri ggered
by light striking photoresistors . Th ese
normally have a resistance of severa l
megohms but, in th e pre sence of light ,
th at resistance drops to several hundred
ohm s, permitt ing current from th e six
volt source to flow in th e circuit. Th e
R-C combinati on shown gives an on-time
of about two minutes. Photoresistors PC3
and PC4 are mounted at headl ight-height
on th e carport wall (one for each of our
two cars) .

N ow, when my wife pulls into the car-

co VOLT SUPPLY

port at night, the headli ghts illuminate
the photoresi stor, and th e tim er sta rts .
Th at actua tes a re lay, RY I, in parallel
with the carport light switch. and the
lights are turned on long enough for her
to get safely into th e hou se. Th e ligh ts are
automat ica lly turned off when th e timer's
two minutes are up .

We also have a push-button switch
mounted inside the house and, when we
go out at night , that allows us to turn on
the outside light s to see our way out to
the car , knowing they'll turn themselves
off after we've left.

Photoresisto rs PC I a nd PC2 are
mounted on th e out side of the house
where the y are in th e sun much of the
tim e. Th at keeps th e tim er from tri gger
ing du ring daylight hours. Resistors R 1
and R2 esta blish th e thresholds for prop
er on/off control.

My unit has been in serv ice for over a
year and has not given me any problems.
I've also installed quite a few of th ese for
friends , and they are pleased as can be.

All the component s used are stock
items.-Ronald Picard

NEW IDEAS

Th is column is devoted to new ideas,
circu its , device appl ications, construc
tion techniques, helpful hints, etc .

All publ ished entries, upon pub lica 
tion, will earn $25. In addition, Panavise
will do nate their model 324 Elect ronic
Wo rk Center, hav ing a value of $49 .95.
It combines their circuit- board holder ,
tray base mount, and so lder station (see
photo below). Selectio ns will be made at
the sole discretion of the editorial staff
of Radio-Electronics.

DatePrin t Name

Signature

Street

Title of Idea

I agree to the above terms, and grant
Radio-Electronics Magazine the right
to publish my idea and to subsequently
republ ish my idea in collections or com
pilations of reprints of sim ilar art icles . I
declare that the attached idea is my
own original material and that its pub li
cation does not violate any other copy
righ t. I also declare that this material
had not been previously published.
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Mail your idea along with this coupon
to: New Ideas Radio-Electronics,

200 Park Ave. South,
New York, NY 10003
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MONEY-BACK GUARANTEE
You can try one or more Finger Fones

in your own home for 30 days , protected
by our uncond it ional money-back guar
antee. If you 're not satisfied with Finger
Fone tor any reason, simply return it
(insured) for a full refund , no questions
asked. Finger Fone is also covered by
a 1-year parts and labor guarantee.

To order Finger Fone, call toll-free
now . We're open 24 hours a day. You
can charge it on Master Charge, Visa,
American Express, Carte Blanche or
Diners.

NOW AVAILABLE AT INCREDIBLE
LOW COST

Finger Fone costs only $79.95 com
pared with prices of sim ilar-looking tele
phones (but not similar in performance )
cost ing $109, $130 or more. Want two ?
Then it's only $74.95 each: Three? Save
even more at $69.95 each. Add a $2.50
charge to your total order for insured
shipping , and if you live in New Jersey,
include 5% tax.

WHY WAIT FOR PUSH BUnON
DIALING?

Finger Fone is compat ible in areas of
the count ry where push-button dial ing
is already in use. But if you live in the
30% or so of the country where only
rotary-d ial phones can be used, wait no
longer. Finger Fone automatically con
verts from musical tones to rotary-dia l
signa ls. This way , you can have the
speed and advantages of push-but ton
dialing without wait ing for your local
phone company to insta ll central equip
ment .

800·526·2801
800·257·7850

In. New Jersey, Call : 800·322·8650

N.J. residents please add 5% sales tax.
You can also mail your order with check
or money order to:

fii1 rn~~cus=i0,!
I.IIJ THE IMAGINA TlON PEOPLE.@'
Dept. RE11
Mercury Bldg., 404 Madison Avenue
Lakewood, NJ 08701
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Finger Fone: modular, sophisticated, smarter than your present
telephone. Comes with an ivory fascia.

WHY PICK A PHONE UP
EVERY TIME IT RINGS?

Let's face it, your hands are often
occup ied when the phone rings. So to
answer , you've got to stop at least half of
what you' re doing . With a Finger Fone,
all you do is reach out and tap the "On"
key with one fi nger. And since you
needn't pic k the ins trument up , you can
place it conven iently on a desk, counter,
or table - or hang it on the wall .

MORE FINGERTIP CONVENIENCE
When Finger Fone announces an in

coming call with its pleasant electronic
chirp, tap the "On" key and begin speak
ing . If. the caller is someone the whole
family wants to hear, simply tap the
volume control key and select one of the
fou r sound levels and your caller 's voice
will be audible to everyone in the room .
This benef it is great for the off ice as
well, making it poss ible to replace an
ord inary telephone , separate speaker
phone , and their complicated contro ls .

If you wish to speak with complete
privacy , press the volume control key for
low level volume . Yes, for strictly private
calls you'll have to hold Finger Fone up
to your ear. You won 't mind , however,
because the enti re unit is a mere 11'1.
ounces , just a featherweight more than
ordinary telephone handsets .

YOU HEAR THEM,
THEY DON'T HEAR YOU

Need to put your caller on "ho ld " for
a moment? Easy . Tap "hold" key. All
five LED indicator lamps will be bl ink ing ,
indicating your caller is on hold . The
other person won't be able to hear you ,
but you 'll be able to hear him or her.
We recommend you tell people about th is
so they don 't make unguarded comments
they th ink you can't hear. When you 're
ready to resume your call , simply tap
"off " key, the LED lights will stop blin k
ing, and you can cont inue.

BUSY SIGNAL? FORGET IT!
Because Finger Fone automat ically

remembers the most recently dialed
"busy" numbe r. When you want to call
that number again , tap the "RE" (Recall)
key once . Finger Fone dia ls the numbe r
for you, as often as needed unti I you get
a cl ear line.

The unique Finger Fone brings you
advanced solid·state wizardry, with
total hands free conversation,
speak and listen w'ithoui lifting a
finger. The total communications
instrument for home and office.

NOW ! A MINIATURE TELEPHON ICS SYSTEM
EVEN MA BEL L DOESN 'T MA KE AVAILABLE.

Imagine you're a design engineer .
You've just been assigned to come up
wi th a smaller.. simpler-to-use, more
streamlined telephon e with basic mem
ory that can handl e 99% of the ways
people actuall y use a phone on a day
to-day bas is.

You have a research laboratory with a
support staff at your disposa l. Plus
access to 'the latest transistors , memory
chips , and microprocessors . And you
are given only one lim itation : Keep the
consumer's cost under $100.

Now , since you're something .of a
maverick , your mind is not trapped in the
right way /wrong way syndrome . And
you were too independent to take that
job with the Bell System a while back.
Because you didn 't want all your ideas
to come out "Bell-shaped. "

THE ANATOMY OF DESIGN
So you set to work - but not with

wires, bell s and wh istles . Because your
approach is different : You're going to
discove r how people actually use a tele
phone today and then design the instru 
ment from the outside in , basing your
conception around real communication
needs in a way qu ite unlike anything
ever before achieved.

INTRODUCING THE FINGER FONE
When you're fi nished, you realize

you 've come up wi th a mino r revoluti on
in design! Your new instrument is actu
ally a miniature telephone: the entire unit
measures a scant 23/0 " wide, 83/0 " long,
and 23/0 " high (at the speaker end),

. scarcely any bigger than the handset on
an ordinary phone . Your Finger Fone
has a nearly standard alphanumeric key
board plus a coupl e of special benefits
we'll get to in a minu te . It also has an
omnid i rectional mi crophon e, volume
selector key, automat ically control the
volum e of incoming voices , with four
LED indicato r lamps to disp lay each vol 
ume level, and even a bright red on-off
light .

What's more, it plugs into the new
min icon nector Ma Bell provides for all
its phones these days - with no addi
tional wires for any other power source
(which make the Finger Fone unlike
those other multi-wire "speaker-phones"
that sell for more but do less).

FINGER
FONET"
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Ho w to modify the full-scale reading of an existing meter.
Plus two new nifty catalogs.

EARL " DOC" SAVAGE, K4SDS , HOBBY EDITOR

range of meters? Witho ut taki ng them
apart, that cannot be done as easily. In
fact, your best bet is to use an amme ter
(rnilli- or micro-) for both voltage and
curre nt.

Th e circ uit in Fig. 3-a shows a low
resistance ammete r in series with a high
resistance. Resistor RH protects the met er
from the large current that otherwise
would flow thr ough it. It does pass a small
current that the meter measures. What
we have done, in effect, is to make a volt
meter inside the area in the dashed box in
Fig. 3-a.

Rememb er that we are dealing with a
DC circuit and the current and voltage
are proport ional: E= IXR (Ohm's law).
For tha t reason, you can read the cur rent,
plug the values of I (current) and R (re
sistance) into the formula, and determine
the voltage . If this is to be a permanent
set-up, you can re-mark the meter scale in
volts and therea fter read it directl y.

Note that the full-scale readin g can be
made anything you wish simply by ad
ju sting the value of resisto r RH • You can
have a millivolt meter or a kilovolt meter
or anyth ing in between.

Nex t, let' s make a very-low-range cur
rent meter. It can be done as shown in
Fig. 3-b. A low resistance, RL , is placed in
series with the circuit and there is a small
voltage drop across it. All we have to do is
measur e that voltage drop and apply the
values to Ohm's law to find the current.

Sinc e the purpose is to measure small
currents with "bi g" met ers, it is probable
that you will be dealing with voltage
drop s in the millivolt range. If you have a
suitable millivolt meter, use it, but likely
you will have to build one as discussed
above and shown in Fig. 3-a. Again, you
can letter on an appro priate scale.

As you move into the changing of
meters, be aware that there are formulas
for determining meter and resistor values
for any par ticular application. A word of
caut ion: If you want to determine the
resistance of a mete r, do not slap an ohm
meter indiscriminately on the meter ter 
mina ls. That is a good way to burn it out.
Use indirect-measurement methods or
tr ial-and-error exper imenta tion for the
external resistors. The latt er met hod will
work well if you keep in mind the funda
mentals outlined above.

Th ere are, of.course, many other ways
to change the range of meter s. The most
effective involve changing the resistors
built into the meters themselves . That
discussion will have to wait for another

continued on page 84

b

b

FIG. 2

FIG. 3

is, the voltage drop across the resistor and
the meter would be equal. If the applied
voltage were 10 volts DC, the meter
would read 5 volts (half the total) . So, if
that meter had a full-sca le reading of 12
volts DC, the combination would indicate
24 volts DC at full scale.

In that way, the measurement range of
a voltmeter can be exte nded.

Now, let' s look at the ammeter-actu
ally in our work it is usually a milliam
meter or microammeter. Comparing
Figs. I-b and 2-b, you can see that a resis
tor has been placed in parallel with the
meter. Recallin g that a cu rrent meter has
very low resistance, the resis tor, too, must
have a low value in th is case. Part of the
cur rent flows through the meter and part
through the resistor. Thus, the meter
readin g is less than the actual current
flow in the circui t.

As an example, let 's say that the resis
tor value is one-half that of the meter
resistance. Twice as much current would
go through the resistor and, so, only one
third of the total would go through the
meter. (If the " twice as much" and "o ne
third" don't seem to match, think it over
more carefully!) Thus, if the meter reads
30 mA, the load is act ually draw ing 90
mA from the battery.

Now we have extended the range of an
ammeter. What about decreasing the

~
I -t- +

: RH......-
V .

'------_---1

An ammeter is a low-resistance device
that measur es the amount of current
flowing through it. It is connected in
series with the circ uit as shown in Fig.
l -b-in other words, the circuit must be
" broke n" to inser t th e amme ter. No te
that if it had a high resistance, it would
" use up" most of the power, leaving littl e
for the load .

So far, so good. Now let's see how to
change the range or sensitivit y on those
meters. For our present purposes, we will
keep it simple and not get involved with
inte rna l multip liers and shunts . We will
do what we can witho ut taki ng the meters
apart.

First, consider the voltmeter. Compare
Figures l- a and 2-a and notice that we
have added a resistor in series with the
meter. One way of th inking of that circuit
is that the resistor " uses up" some of the
voltage . Th e higher the resistance, the
lower the meter reading or , from the oth
er viewpoint, the higher the full scale
reading.

For example, suppose the resistor has a
value equal to th e resistance of the meter.
It will "use up" half of the voltage; that

~
1 1' L AMP
I OR
I OT H eR

...!- •V LO,,",O ....L

a b

FIG. 1

SEVERAL OF YOU HAVE RAISED QUEST IONS

recently about analog meters. It would
seem that in these days of digital meters
of all types, folks forge t the basics of the
old meters-how to use them, change
th eir ranges, and so on. So perhaps it is
time for a quick review. As we do that,
keep in mind that the same principles
apply equally to dig ital meters.

A voltmeter is a high-resistance device
that meas ures the difference in voltage
between two points. It is connected in
para llel with the circ uit as shown in Fig.
I-a. No te that if the voltmeter had a low
resistance, most of the cur rent would flow
through it and not th rough the load- in
the process it would probably burn out
the meter. .
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NOWSONYTEACHES YOU
THETHEORY BEHIND

VIDEO COLOR SYSTEMS AT
THETOUCH OFABUTTON.

It's a whole new way of getting an education in color video technology-Sony-style.
, The classroom is home or shop. The seat-your most comfortable.The hours-your own.The

method-five videocassettes and five accompanying book lets that make up
a complete, self-paced learning program. With Sony teaching.

Called "Color Systems:' this second course in Sony'sVideo Funda
mental Series is designed for those who require a thorough back
ground in all aspects of color theory as it applies to the Video
mdustry today. .

You'll see clear demonstrations that unravel the myster
ies of color circuitry-from cameras to CRT's.You will learn
about the equipment and signals used for testing, plus useful '
techniqu~s (or troubleshootmg color video syste~s. Each c.assette
comes With Its own study booklet, whose self-review ques tions show
you when you're on top of the material and ready to move on .

You can order a preview tape, individual tapes on a
specific subject or the entire Color Systems course in Betamax
or U-matic format.

Course Contents: 1. Properties of Color. 2. Color Cam
era Systems . 3. Video Display Systems . 4. Encoding NTSC Color. .
5. Decoding NTSC Color.

Whether you own, sell or service video equipment, or have
an overall electronics background, "Color Systems' will make you
thoroughly at home in the world of color video technology.

SONY COLOR SYSTEMS COURSE

City ---'State: _

Zip Cod e --'Phone # _

We ho_n_or_v_ l_s_A_a_n_d_M_as_te_r_C_'ar_d_v_ia_Ph_o_n_e_o_r_m_a_il_. __•..
Nam e

Addre ss; _

Signature

Mail to: Sony Video Products Company.Tape Producti on Services.
. 700 W. Art esia Blvd.. Compton. California 90220.

D Please send additional inform ation .
NOT E: Tapes returnable if defecti ve when received. Please allow two
weeks for delivery.

SONY:
Video Communications

Sony. Betamax and U-matic are registered trad emar ks of the Sony Corp.

I'm interested in learning color video techn ology. Please send me :
CO LOR SYSTEMS SERIES- COMPLETE
(5 cassettes/booklets. customized album and bind er supplied)

Betam ax D I hr. D 2 hr. $295.00
Regula r Price $330.00

3,4" Ll-rnatic D $355.00
Regu lar Price $405.00

INDI VIDUAL LESSONS
(Price per cassette /booklet)

Betam ax D I hr. D 2 hr.. $66.00
3,4" U-rnatic D $8 1.00

Circle lesson # and indi cate quantity desired in space provided .

1_ _ .2__. 3__. 4__ 5__
PR EVIE W TAPE

Betam ax D I hr. D 2 hr.. '.' $ 12.50
U-matic D $28.00

Add appropriate sales tax and $1.75 per cassette ($8.75 for complete
course) for handling and shipping. (UPS in continental U.S. If outside.
add $30.00 for Expor t Cha rges. p1us Co llect Freiaht Cha rges : special
handling is extra .) For phone ord ers. call (213) 53~-4300. x33I. or visit
your loca l SONY Video Products Dealer.

VISA/Master Card Number Exp. Date
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CIRCLE 23 ON FREE INFORMATION CARD •

BUILDA
MASTERPIECE OF SOUND. . ' . ' . .

Reader needs
A . P. Lingo of Dierks, AR is looking

for a 4-switch circuit with corresponding
LED ind icator lights arranged to:

1. ap ply 12 volts DC to one of 4 cir
cuits an d light the LED for tha t
circu it;

2. remove the 12 volts but leave the
LED on when the switch is re
leased; .

3. turn off that LED when anothe r
switc h is pressed to ap ply 12
volts to another circu it and turn
on that LED;

4. and so on .
What is the minimum-component cir

cu it, ot he r than me chanical lat ching re
lays, t hat you can design to do th e job?
I' ll pass it alo ng to A .P ., who will appreci
ate your he lp.

~ecently available
"Instruments for Testing and De 

sign"-this catalog from Globa l Special
tie s Corp., contains pictures, specifica
t ions and prices on their full line. If your
test / design capability can stand improve
ment, you can get th is cata log by ca lling
1-800- 24 3-6077 . Global even pays for the
ca ll!

Ge ne ral Catalog-Fuj i-Svea Incorpo
rated (P. O. Box 40325, Cincinnati, OH
45240) stocks a wide variety of parts an d
eq uipment. You'll find it all in the ir lat est
catalog. R-E

HOBBY CORN ER
continu ed from page 82

t ime. For now t he information prov ide d is
sufficient to ena ble you to modify meters
to fit mos t applications .

For AC circuits, just put a diode in
serie s with th e meter but don't expect a
linear sca le to result.

W hat about digi tal meter s? The same
methods app ly except that you will have
great difficul ty putting new scale mark
ings on a digital meter!

Wersi O rgans & Kits
Dept. 21
14104 E. Firesto ne BIvd.
Santa Fe Springs. CA 90670

Wersi Elect ron ics, Inc .
Dept. 21
1720 Hempstead Road
Lancaster , PA '17601

Enclosed is $6 .00 for my Dem o-Pa ck age (LP wit h
104-page co lor cata log .)

Name _

Ad dress

Ci ty State__ Zip __

percussion and sustain . Wersi's famou s
string orchestra and bass guitar. Exclu
sive Sound Computer for 32-128 "One

Stop Sounds " (total organ presets).
Trarisposer. And lots more .

Build your own masterpiece of
sound. Notechnical knowledge re
quired. Just followthe clearly illus-

trated. easy to understand instructions.
Step by step. Choose from at least '10
models. (Also factory assembled.)

Send $6.00 with coupon for your Wersi
Demo-Package (LP with 104-page color
cat alog).

Wersi has combined select features of
the electroni c music field. added its own
cre ations and years of rese arch by top
engin eers and musicians. to produce an
incomp ar able line of organs.

Space-age technology. True-to-life voic
ing with full drawbar system. Polyphonic

In An Instant.
YO~ft:Offt8~~GtHiofJYttY

.DR COMING UP SHORT®
"

IDEALFOR
RACK MOUNTS

You can do it thanks to SGL WABE R"J mul tiple outlet strips. There are
over 100 versatile ~ode ls with unsurpassed quality workmanship.
Each exceeds National Electrical Code standards and is safety
tested. Ideal for organizing your work area and having extra outlets
exactly where you want them. Over 2,000 electronic distributors carry
the SGL Waber line. Send for our free 24-page catalog, today!

SGLWABERElectric
A division ofSGLlndus tri es, Inc.

Dept. H-3oo Harvard Avenue
Westville, New Jersey 08093

(609) 456-5400

CIRCLE 30 !IN FREE INFOR~ATION CARD
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YES
OPTIONAL

YES
OPTIONAL

YES
OPTIONAL

YESYES
STANDARD

CIRCLE 3 ON FREE INFORMATION CARD

ACCESSORIE S

#TA·loo Telescope antenna WIth
IIghl angle BNC 5 995

#P·loo Probe . 50 Ohm . IX 13.95
~p·101 Probe . Lo-Pass

AudIO Usage S16.95
xP·l02 Prone . HI 'Z

General Purpose $16.95
~LFM;111O Low Frequency Multiploer

x ro.x too.xrooo $119.95
Fa, High Resolullon of AudiO Freq

10Hz
IUGHZ)t Hz

$399.00
45000

$499.00
555000
559900

M995

GATE
RESOLUTION

TIMES ~2 MH z 60MH Max. Freg . NPUTIOUTPUl CONTROL

(3) 10Hz YES
NO

i , r. 10 sec 1Hz 1 Hz (6OOMHzl OPTIONAL

(41 10 Hz YES
YES

01. 1. 1. 10sec 1 Hz 1 Hz 11.1 GHz) STANDARD

(4)

01. 1. 1. 10sec

• 'OCXO = Proooruonal Oven Controlled ~tal OSCIllator

period. At a 1 second gate t ime the counter will display a new
count every .2 seconds, on a 10 second gate time a new count
is d isplayed ever.y 10.2 seconds, (10.2 seconds is the max imum
time required between display updates for any resolution on
any model listed).
7, PORTABILITY: All models are delivered with a 115 V'AC
adapter, a 12 VDC cord with plug and may be equ ipped with
an optional nl-cad rechargeable battery pack installed within
its case. The optional Ni-Cad pack may be recharged with 12
VDC or the AC adapter provided.
8. €OMPACT SIZES: State-of-the-Art circuitry and external AC
adapters allowed des ign of compact easy to use and transport
instruments.
Series 8010 /8013 ; 3" H x 7-1/2"W x 6-1/2" D
Series 7010: 1-3l4 " H x ,f-1/4"W x 5-1/4" D
9. MADE IN U.S.A.: All models are d~signed and manufactured
at our modern 13,000 square foot fac ility at FI. Lauderdale,
Florida.
10. CERTIFIED CALIBRATION: All models meet FCC specs
for frequency measurement and provided with each model is a
cer.tificate of NBS traceable calibration.
11. LIFE TIME GUARANTEE: Using the latest State-of-the-Art
LSI circuitry, parts count is kept to a minimum and internal
case temperature is only a feY.( degrees above ambient
resulting in long component life and reliab le operat ion. (No
custom IC's are used .) To demonstrate our conf idence in these
designs, all parts (exc lud ing batteries) and service labor
are 100% guaranteed for lif e to the or iginal purchaser.
(Transportation expense not covered).
12. PRICE: Whether you choose a ser ies 7010600 MHz
counter or a series 8013 1.3 GHz instrument it will compete
at tw ice its price for comparable qua lity and performance.

MODEL8010A/80131 .1 GHz/1.3 GHz

NIA

JOmv

30mV

OPTIONS
#Nr·Cad·801 Ni -Can Batie'v Pack Charmnu

Circuitry Installed Inslde Unit
Carry Case· Padded Black Vinyl

SERIES 8010Al8013

Q8010A 1.1 GHz Counter - I PPM TCXO
~801O lA 1.1 GHz Counter · 0. 1PPM TCXO
#8010.05A 1.3 GHz Coomer- .05 PPM Oven
#8013.1 1.3 GHz Counter· 0.1 PPM TCXO
98013.05 1.3GHz Counter - .05 PPM Oven

5295

519.95
535.00
59.95

5199.95
5249.95

AGING DESIGN 10 Hz to 500 MH z 500 MHz to 1.1 GH

' TCXO = t ernoerature Compensated Xtal oscmaror

< 1 PPM/YR TCXO' 15rnV

TCXO '
.1 PPM/YR 15mV

0 XO"

",0 I PPM rcxo-
1.3GHz ' 1 PPM/YR 15mV

'" 05 PPM OCXO"

RMS; Orders to U S and Canada . add 5% for shipping. handling and msurance to a maximum at 510.00 All other orders add 15%
D couecuon tee 200 Florida orders add 4° 0 stele tax Personal checks must clear before goods are Shipped.

IES 7010A

lOA 600 MHz Counter - 1 PPM TCXO
10.1A 600 MHz Counter -0 1 PPM TCXO
TlONS ;
·H Hand rell,lt Bau tnot snowm
-ead ·701 NI-ead Battery Pack & Charging

Crrcuury Installed tnsrde Unit
EKlernal Clock Inpul/Ou tpu t
Carry Case· Padded Black Vinyl



Are YOU prepared
for the

ELECTRONIC
EIGHTIES ...
... the decade that promises exciting
advances In a stili-young field?

l

More information on new products is available. Use the
Free Information Card ins ide the back cover.

Send TODAY for our FREE catalog or
fo r faster service, use th e tol l free
telephone number bel ow , day or night.
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SOLAR-POWERED LCD CALC ULAT OR, Stock
No. 42,928, operates on the power of normal light
and never needs batteries. It works from the light
of an ord inary light bulb and is on when the lights

continued on page 88

RF PROBE, the DP750P, allows the user to read
the RMS voltage value of signals from 100 kHz to
750 MHz on a wide varie ty of DMM 's and VOM's
and provides a t-volt DC output with a 1-volt
RMS inpu t fo r instruments having a 10-megohm
input resistance. Features include a voltage
range from 250 mil livolts P-P to 100 volts P-P and
has a break-resistant center conduc to r and a
heavy-d uty tip (BNC pin diameter) .

Ot her features are retractable safety-s leeved
banana plugs that fit standard banana jacks and
a 200-volt (DC and peak AC) maximu m input volt-

age. Insulated female /female adaptor sleeves are
also availabl e for use with inst ruments such as
the Triplett model 630 VOM. The DP750TP
comes complete with sprung hook , BNC adaptor,
IC t ip and insulating t ip. Price is $45.00.- Test
Probes, Inc . P.O. Box 2113, La Jolla, CA 92038.

For insta llation, the mount ing pins are snapped
into 0.156- inch diameter holes. A 0.1-inch diame 
ter section on the pin allows easy alignment while
a 0.163-inch knob secures the guides in place .
The guides can be mounted direct ly on flat sur
faces up to 0.125- inches thick . Alternately, the
gUides can be mounted on TS-series struts. The
struts are pre-punched 0.292-inch thick by 1-inch
wide. Made of flame-res istant nylon material, the
guides are available in 3.42, 4.72, 5.42, 6.82, and
8.52-inch lengths. The T-struts are availab le in
8.12, 16.85, and 20.85- inch lengths. Prices for the
card guides are from $.27 to $.34 each; the
mounting struts are $2.65 to $4.60 each.-Vec tor
Electron ic Co., 12460 Gladstone Ave., Sylmar,
CA 91342.
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CARD GUIDES AND MOUNTING STRUTS, the
BR-20 Ser ies, is a line of press-in plastic card
guides and extruded aluminu m mounti ng struts
designed for insta lling circuit boards withi n cus
tom-designed enclosures. The guides support all
'/ lI -inch -wide cards up to 8-inches long and they
have 60° entry channels on both ends so cards
can be inserted from either end. The grooves are
0.072 -inches wide by 0.1-inches deep and the
guides bow slightly upward in the midd le to stop
the cards from vibrating.

melting, flux flow , and thorough wett ing. The sol
ders are extruded and drawn to all standard
diameters from .125 to .020 inches with flux per
centages from .5% to 4%. Available in 1, 5, and 25
pound spools.-Fry Metals, Inc., 50 Sims Ave.,
Prov idenc e, RI 02909.

SOLDER, Flowso lder Triple-Core Wire Solders,
fo r electron ic hand soldering, feature a constant
flux-to -metal ratio to eliminate flux voids. Requir
ing shorter iron dwell- t ime and lower idling tem
perat ures , a thin solder wall permi ts fas ter

ping, or bend ing of the leads is necessary. The
lengths are coordinated with the insulati on color
to provide standard jump er-length identification,
and range in size from 0.1 to 4.0 inches. 25 pieces
of each of the 14 length s are sorted into compart
ments in a hinged -lid plastic case. Price is
$10.00.- Global Spec ial i ies Corp ., 70 Fulton
Terr ., New Haven, CT 06509 .

WIRE JUMPER KIT, model WK- 1, designed for
use in preparing circuits for solderless bread 
boa rds , is an assortment of insulated solid hook
up wire in 14 different color-coded lengths . The
AWG No. 22 wi re is precut , prestripped, and the
ends are bent 90 deg rees , so no cutting, strip-
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Not man y are. But you co uld be
through ETl's advanced home study
training methods. It's not an easy field
but we mak e it easier to learn . . . and
easier on your bank account, too.
We're a smal l school but we 're BIG on
service and our staff is dedicated to
helping you IF you 're ambitious,
qua lifi ed and eager to learn .

Select from our bas ic courses, career
programs or advanced courses. Mix
and match to fi t your needs and goa ls.

... . , H D ' 0", CEi:iJ
(~o,.j ELECTRONICS TECHNICAL INSTITUTE
" . /. Dept. 20110

c "'0"E" "Q< 153West Mulberry Sl
Oruo Licens e Lancaster, Ohio 43130

0683 Hr--------------I ETI HomeStudy,Dept.20110
153 West Mulberry

I Lancaster, Ohio 43130

(/) I Please rush FREE catalog on elect ronics
~ I opportun ities and train ing. I'm interested in:

6 I _ Basic _ Career _ Specia lized
a: I Advancedo I
~ I Name----- - - - ---- - - 
Wo I Address --- - - - - - --- - - -

~ ~ ,;it~s:e~i~ _



Good newsfor you andyour
customers. NESDA/ISCET
rates RCA seroiceabilityt, ,

"The RCA CTC IOS

and CTC I09 chassis
have earned the highest
possible serviceability .
rating category • • .
Excellent . . . by incor
porating serviceability
features refJ.uired in the
ISCET Sennceability
Rating Form.

"RCA~many years
ofcooperation with
ISCET~Serviceability
Committee has helped
produce excellent
results!'
-Dean R. Mock, Chairman, NESDA/
ISCET Serviceability Committee

ISCET's 92% (CTC
108) and 93% (CTC 109)
ratings were good news to
us. Because they mean that
some ofthe most demanding
critics in the industry agree
that we've succeeded in de-

signing chassis that not only
give your customers a first
rate picture, but are easy to
repair too. Here are some
reasons why they think so:

All subassemblies
plug into chassis. No tools
are needed to remove chassis
(main circuit board) .Just
remove the cabinet back,
unplug subassemblies and
the chassis is ready for
removal.

Roadmapping on
both sides of the board.
Although the XL-lOa
chassis use single-sided
circuit boards, double
road-mapping means you
can easily trace circuits from
either side.

Circuits and
voltag-es directly
identified. Major circuit
areas as well as power supply
source and key pulse
voltages are labeled by name
on the board. So you can
find them fast.

CIRCLE 73 ON FREE INFORMATION CARD

That all means that
when you do have to repair
our new XL-lOa chassis, in
most cases you can fix them
quickly and easily.

And you won't have to
waste your valuable time
trying to find out where to go
to fix what you already know
IS wrong.

Because to us that's
what really counts. Making
your job easier and
your customers
happier.

ROil
RCA IS MAKING
TELEVISION
BETTER AND BETTER.

For y our lrve subscrwuan to R CA
CO.H.\! { 'S/CA TO R. our 11111.'[11: /11(' of nt'u'oS
Im d adl' l-n' fur H'1"l'iet, technicians. lJ: n ((' : R CA .
D t'/lf , I ..J,'j.i. fJ(X) .Ym lll Sherman D ri ve. bl d i<llll1/Io l if , IS ';f~){}J.
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er comes complete with the mod ule, the interface
bed, 50 posit ion card -edge interface board, 14/
16-pin DIP interface board, and related accesso
ries. Price is $387.50.-3M, Dept . EP80-12, P.O.
Box 33600 , St. Paul, MN 55133. R-E

storing the highest and lowest measurement
made. The unit is equipped with an IEEE-488
interface opti on that is fully programmable with a
learning mod e. It also has a calculating -controller
option which is a keystroke-programmable calcu
lator with plug-in memory modu les. It has 100
fully merged steps and a complete set of algebra
ic, trigonometric,.and logarithmic functions. Price
is $1,395.-John Fluke Mfg . Co., Inc ., P.O. Box
43210, Mountl ake Terrace, WA 98043.
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trois, a mute button that allows user to cut-off
outgo ing tra nsmissions while st ill receiving in
coming calls , an LED indicator for On and Mute,
adjustable slide-volu me control , and a simulated
wood cabin et. Suggested retail price is $69.95.
Panasonic, One Panasonic Way, Secaucus, NJ
07094.
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FLAT CABLE HARNESS TESTER, Model 3650,
is designed for production-line testing of f lat
cable harness assembli es. It can test a variety of
Scotchflex brand and related harnesses-14 and
16-pin DIP connecto rs, Delta and Delta Ribbo n
series conn ecto rs, 20 through 50 contact card
edge connectors, 10 through 50 contact sockets
and 26 through 50 contact PCB transition con
nectors. This portable, easy-to -use unit is housed
in a rugged thermoformed case and is operated
with a 9-volt battery. A test probe and LED read
out will identify troublesome shorted and open
connectors to insure harness reliability. The test -

SPEAKERPHONE , model KX- Tt020, features a
cond ensor microph one that picks up sound from
all directions and an automatic switching circuit.
It hooks up to a te lephone, but may require an
optional AC adaptor (KX-A0 1), depend ing upon
the area. Other features are large-butt on con-

SMART DMM, model 8860A, is a 5'/,-digit unit
with standard multimeter functions, plus many
more made possible by the addition of two micro
processors. One controls the analog circuitry,
making the actual measurement. An optic al cou
pler is used to pass the measurement to the out
side processor, which then interfaces the analog
function with the front panel, processes the mea
surement and displays the result.

The model 8860A featu res 2- and 4-terminal
ohms-measurement capability, manual and auto
ranging, pushbutton DC, pushbutton ohms zero,
and two measurement modes-continuous and
single trigger. The microprocessor also provides
special functions such as offset, limits, and

NEW PRODUCTS
continued f rom page 86

CIRCLE 155 ON FREE INFORMATION CARD

ELECTRONIC BLOOD-PRESSURE TESTER, 1
Health Digital 8000, is a portable and easy-to-use
instrument with three functions-systolic, dias
tolic, and pulse. The user attaches the cuff
around the arm, switches on the indicator, and
pumps air into the cuff with the rubber ball. The

large digital display will enable the user to read
blood pressure and pulse quickl y and accurately,
This light, compact unit has a two -way power
supply; either battery or AC adapter is requ ired.
Price is $249 plus $2 postage and insurance.
Advance Equipment Sales, Inc. , 6418 Cam
br idge St. , Minneapolis, MN 55426.

calculator is a self-contained unit with a flip-up lid
that houses a bank of ten solar panels . It mea
sures only 3'1. X 2'1, inches and will fit into your
shirt pocket. Price is $29.88 plus $2.50 packing
and guaranteed dellvery.-Edmund Scientific
Corp., 2069-7082 Edscorp Bldg. , Barrington, NJ
08007 .

are on, so there is no worry of accidental release
of power . Features include full memory funct ion,
full floating decimal point , and easy-to-read LCD
digits. It adds , subtracts, multiplies, divid es, and
calculates percentages and square roots. The

"

testek

AUDIO POWER CONTROL
TPC-100 $140

6910 HAYVENHURSTAVENUEIVAN NUYS/CALIFORNIA91406
213 786-6890

Now test an amplifier or receiver's maximum
power, crosstalk, distortion, and much more.
The TPC·l00's monitor output provides the in
terconnection between the amplifier and your
testequipment. The TPC-100 distributes 2 chan
nel audio signals into 4, 8, or 16 ohm dummy
loads (which are MIL grade non-inductive), orto
theexternal speakers.

To order, or for more information, contact:

Name __

BREAKTHROUGH
In Transistor Testing

o Positively ident ifies emitte r, base and co llec to r ;
Determ ines whe ther device is pnp or npn and silicon
o r ger ma nium.

o Compiete ly port able with long battery life - use 4
"AA" ce lls,

o Will pulse CMOS logi c,

Term s; We pay shipping on prepaid orders in the
co nt inenta i USA. COD, VISA/MASTER CHARGE
we lco me , Phone (914) 423-7600,

---------------------------------------,
Group Technology Systems, Inc.
44 Warburton Ave" Yonkers , NY 10701

Please send mode l 3R transistor testers
at $49.95 eac h, 0 COD, 0 Check enc losed
or charge my 0 VISA, 0 Master Charge

IN-CIRCUIT
OUT-OF-CIRCUIT

Transistor tester Model 3R

ONLY $49.95

Ace No •__ ExpOt _ L __

FAST EASY TESTING OF BIPOLAR
AND DARLINGTON TRANSISTORS
FETs, SCRs, UJTs, LEOs, DIODES and
Continuity

City Stat e _ _ ZIP
New York State reside nts add appl icab le sales la x

---------------------------------------~CIRCLE 48 ON FREE INFORMATION CARD
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ORDER A COORDINATED
EXPWRER/85 APPLICATIONS
PAK!
Beginner's Pak (Save $26.001)- Buy Leve l " A" (Ter
mina l Vers ion ) with Monitor Source Listing and AP-1
5-amp Power Supply: (regular pr ice $199.95 ). now at
SPECIAL PRICE : $169.95 plus post. & insur.
Experimenter's Pak II (Save $53.401) - Buy Leve l
" A" (Hex Keypa d/ Display Vers io n) wi th Hex
Keypad/Display, Inte l 8085 User Man ual. Leve l " A"
He x Monitor Source Listing. and AP-1 5-amp Power
Supply: (regular pric e $279.35), all at SPECIAL
PRIC E: $219.95 plus post. & in sur,
Special Microsoft BASIC Pak (Save $103.00!) - In
clu des Level " A" (Ter mina l Versio n). Leve l " B".
Level " 0" (4k RAM). Leve l " E" . 8k Microsoft in
ROM. Intel 8085 User Manua l; Level " A" Monito r
Source Listing. and AP -1 5-amp Pow er Supply: (regu
lar price $439.70). now yours 'at SPECIAL PRICE:
$329.95 plu s post. & insu r.

ADD A TERMINAL WITH CABINET,
GET A FREE RF MODULATOR: Sav e
over $114 at this SPECIAL PRICE : $499.95
plus post. & insur.

Special 8" Disk Ed ition Explorer/BS (Save over $104!)
- Includes disk -versio n Leve l " A". Level "B". two
S-100 conn ectors and brackets. disk con tro ller . 64k
RAM. AP -1 5-amp power supply. Exp lorer/85 de luxe
stee l cabinet. cabine t fan . 8" SOlDO d isk dr ive from
famous CON TRO L OATA CORP. (not a hobb y
br and!). dr ive cabinet w ith power supply. and drive
ca ble se t-up for Iwo drives . Th is package includes
everything bUI lermina l and printers (see coupon for
them) . Regular pric e $1630.30. all yours in kit at
SP ECIA L PRICE : $1499.95 plus post. & insur . Wi red
and tested. on ly $1799.95.

Specia l! Complete Business Software Pak (Save
$625.00!) - Includes CP/M 2,0. Micro soft BAS tC.
General Ledger, Accounts Receivable, Accounts
Payabl e. Payroll Packa ge: (regu larprice$1325), yours
now at SPECIA L PRICE : $699.95.

nal 256 bytes located in the B155A). T he sialic RAM
ca n be located anvwhere from il!lNl to EFFF in -lk
blocks. .

LEVEL " E" SPECIFICATIONS
Level "E" adds socke ts for Bk of EPROM to use the
popu la r Intel 2716 or the TI 2516. It includes all soc ke ts,
power supply reg ulator. heat sink . filtering and dccou
piing components. Sockets may also be use d for 2k x 8
RAM IG s (allowing for up to 12k of onboard RAM ).
DISK DRIVE SPECIFICATIONS
- 8" CONTR OL DATA CO RP. - Data capacity:401.016bytes

professional drive. (50). 802,032 bytes (DO),
- LSIcontroller. unformatted.
- Wrile protect. _ Acces s lime: 25ms (one
- Sing le or doub le density. track).
DISK CONTROLLER/ I/O BOARD
SPECI FICATIONS
- Controls up to four 8" driv es. - 2716PROM soc ket inclu ded
- 1771A LSI (SO) floppy disk {oruse in custom

controlle r. ap plications.
- O nboard data sepa rator _ Onboard crystal controlled .

(IBM compatible). _ O nboard I/O baud rate
- 2 Serial 1/0 ports gene rators to9600 baud .
- Autoboot to disk system _ Double-sided PC board

whe n system reset. [glass epoxy. )
DISK DRIVE CABINET/POWER SUPPLY
- Deluxe steel cabinet w ith individual power supply for max

imum reliabil ity and stability.

Level "A "
With Hex
KeypedlDisplay.

Explorer/85
With Level "C"
Cord Cage.

LEVEL " D" SPECIFICATIONS
Level "0" provides 4k of RAM. power supply reg ula
tion. filter ing decoupling component s and sockets 10
ex pa nd your Exp lorer /a > me mory to 4k (pl us the or lgi-

' -~
single step with register display at each break point .. .
go to execution address. Level "A" in this vers ion
makes a perfec t contro ller for industrial applications,
and is programmed using the Netronics Hex Keypadl
Display. It is low cost per fect for beginners.
HEX KEYPAD/DISPLAY SPECIFICATIONS
Calculator Iype keypad wi th 24 sy stem-de fined and 16
user-defined keys. Six digil calculator-type display.
that displays full address plus data as we ll as register
and status information.
LEVEL "B" SPECIFICATIONS
Level " B" provides the S-100 s igna ls plu s buffers /
drivers 10 su pport up to six 5 - 100 bus boards , and in
cludes: address decoding for onboard 4k RAM expa n
sion selectable in 4k blocks . .. address decod ing for
onboard Bk EPROM ex pansion selectable in 8k blocks
, . . address and data bus drivers for onboa rd expansion
. . . wai t sta le gene rator (jump er selecta ble), to allow the
use of slower memo ries . . . two separ ate 5 volt regula
to rs.
LEVEL "C" SPECIFICATIONS
Level "C" expands Explorer/as's mothe rboa rd w ith a
card cage, allowing you 10 plug up to six 5- 100 cards
di rectly into the mother board, Both cage and card arc
neatly contained inside Explorer's deluxe steel
cabinet Level " C" includes a shee t metal supers lruc
tur e. a 5-card. gold plated S-100 e xtens ion PC board
that plugs into the mot herboard, fust add required
number of 5 -100 connec tors.

Full 8" disk system for less them the price of a mini (show n with
Netmnje:'S Explorer/aS computer ond new terminal). System features
floppy drive: fm m Contro l Datn Corp., world's la rges t mak er of
memory storngo systems (not 0 hohhy hrond! )

Level "A " is a
comple te operating
system.perfect for
hc~inm~rs , hobhyists.
indu stri al controller
usc. 5129.95

Start learning and computing for only $129.95 with a Netronics BOB5-based
computer kit. Then expand it in low-cost steps to a business/development system
with 64k or more RAM, B" floppy disk drives, hard disks and multi- terminal I/O.

THE NEW EXPLORER/a5 SYSTEM
spectalt Full 8" floppy, 64k system for less than the price of a mini! Only $1499.951

(Also available wired & tested . $1799.95)

LEVEL "A" SPECIFICATIONS
Explorer/ss 's Level " A" syst em features the adva nce d
Intel 8085 cpu . an 8355 ROM with 2k deluxe monitor/
operating sys tem. and an advanced 8155 RAM I/O . . ,
all on a s ingle motherboard w ith room for RAM /RO M/
PROM/EPROM and S-100 expansion. plu s generous
prototyp ing space . .

PC Board: G lass epo xy. plated through hole s with
solder mask.• 110: P rovisio ns for 25-pin (OB25) con
nector for terminal serial I/O, which can also support a
pape r tape reader . . . cassette tape record er input and
outpu t ... cass elle tape control output .. . LEO output
indicator on SOD (serial output) line , . . printe r inter
face (les s drivers) . .. total of four 8-bit plu s one 6-bit
I/O ports. • Crystal Frequency: 6.144 MH z.• Control
Switches: Reset a nd user (RST 7.5) interrupt ... addi 
tional provisions for RST 5.5, 6.5 and TRAP interru\',ts
onboard. • Co unter/Timer: Programmab le . 14-bit i
nary. • System RAM: 256 byt es locat ed at F800. ideal
for sma ller systems and for use as an isolated stack
area in expanded systems .. . RAM ex panda ble to 64K
via S-100 bus or 4k on moth erboard.

System Monitor (Terminal Version): 2k bytes of
de lu xe system monitor ROM located at FJl0Il. leaving
tiiiOO free for user RAM /ROM. Features include tape
load with labeling exam ine/change contents of
memory . . , insert data ... warm start .. . examine and
change all regist ers . . . s ingle step with register di splay
at each break point , a debu gging/training featu re .. . go
to execution addr ess .. . move blocks of memory from
one location 10ano ther, . . fill b locks of memory with a
constant . , . display blocks of memory . . . automatic
baud rat e se lection to 9600 baud , . • variable di splay
line length control , (1-255 characte rslline) .. . chan
nelized I/O mon itor routine with 8-bit pa ra llel output
for high-speed printer ... serial console in and console
out channel so that monitor can communicate with I/O
ports.

System Monitor (He x Keyp ad /Di spl ay Version ):
Tap e load with la bel ing ... tape dump with labeling

, . examine/change contents of memor y . , . insert data
. . . warm start . . examine and change all registers .

Imagine - for only $129.95 you can own the starting
level of Exp lorer/85. a compute r that' s expa nda ble into
full busines s/developm ent capabilitie s - a computer
that ca n be your beginner sys tem. an OEM controll er .
or an IBM-formatted 8" disk sma ll busi ness sys tem.
From the first day yo u own Explore r/85. you beg in
comp uting on a significant level, and app lying princi
ples discussed in leading compu ter magazines. Ex
plorer/85 featu res the adva nced Int el 8085 cpu . w hich
is 100% compatible wit h the older 808OA. II offers on 
board S-100 bus ex pa ns ion. Mi cro so ft BASIC in ROM.
plus instant conversion to mass storage disk memory
with standard IBM-formatted 8" disks . A ll for onl y
$129.95. plus th e cost of power supply. keybo ard /
terminal and RF modulator if you do n't have them (see
our remarkable prices below for these and other..ac
cessories). W ith a H e x Keypad /d isplay front pan el .
Level " A" ca n be programmed w ith no need for a ter 
mina l. ideal for a contro ller. OEM , or a real low-cost
start .
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Please send th e items checke d below:
o Explorer/BSLevel"A" IdtITerminal Vers ion ] . .. SI29.9Splus

$3 post . & insur.
o Explorer/BSLevel"A" IdI IHex Keypad/ Display Yersioa) .

SI29.95 plus sapost. & insur.
o 8Ic. Microsoft BASIC on cassett e tape , 564.95 postpa id .
o OkMicrosoft BASICIn ROMIdI {requires Levels "S" , "0" and

" E") . . . 599.95 plu s S2!XlSI. & insu r.
o Level "0" (S-HlOlldt... $40.0S plus 52 post. & insur.
o Level "C" (S-lOO IKard expander) Idt . . . $30.0Spius 52 post.

& ins ur .
o Level"Il" (4k RAM) Idl ... S6U.OS plus S2 pest. & insur.
o Level"E" (EPROMIROM) Idt . .. SS,OS plus 50<p&h.
o Delllle 51eelcabinet for Explorer /a>... S40.0S plus $.1 post.

& insur.
o Fa n For Cabinet ... 5IS .00plu s $1.50 post & tnsur .

o ASCII Keyboard/Computer lCrminaJ Idt: features a full 128
char acter set. u&l case; full cu rsor co ntro l: 75 oh m video
output : co nve rti ble to baudot ou tpu t: sel ectab le ba ud rate.
RSZ32· C or 20 rna. I/O . 32 or 64 cha rac ter by 16 line fo rmals.
and ca n he used w ith eith er-a CRT mo nito r or a TV set (if you
ha ve an RF modulator ) . .. 5 149.95 plus $3.00 pos t. & insur.
o DeLuxe Stee l cabinet for ASC II kevhoa rd /terminal

519.95 plus $2.50 post. & ins u r. .
o New! Terminal/Monitor: (See photo ) Sam{ ~ fea ture s as a !lm'p.

e xce pt 12" mo nilnr w ith kf!yho ard and termina l is in dplu xl ~

si nRle cab i nl~ t: kit . , . S399.9S plu s $7 post. & in su r.
o Hazeltine terminals: O ur pri l:I ~S too 1m\.' to q uotP.- fALL U'i
o Lear-Sigler terminalS/pri nters : Our p ril:ns \(x) low to quoIt' :

CALL US
o lIex Keypad/Otsplay Idl , . . S6U.OS plus $2 post. & insur.

o AP-I Power SUpply 1<11 ±8V U s amps ) in delu xe slt'd cabine t

o GO'I:~~~:J~~~~st:~~~j.s . . . 54.85 eac h. pos tpa id .
o RFModuIator Idt{ allow s ~'ou to USI!your TV set as a monit or )

• • •$8,\15 poslpald.
o 16k:RAM kll (S-lOOhoard expan ds 1l154k) . , . S IOO,9Spius $2

pos t. & ins ur .
o 32k RAM ldt . . \ 5.299.95 plus $2 pos t. & !ns ur .
o 48k RAMIdt 5390.95 plus 52 post. & msur .
o 64k RAM kit 5499.95 plus $2 post. & insur .
o 16k RAM Expansion ld t (to expa nd an y of the above in 16k

bloc ks up to G4k) , . . 590.95 plus $2 post. & insur . each.
o IntelllOBS cpu USers' Manual .. . S7.S0 postp<lid.
o 12" \'Ideo Monitor (10MHz bandwidth] ... S t30.0S plus S5

post. &: insu r.
o Beg1nner's Pak (se t! above ] 5 169.95 plus S4 JXISI. & insu r.
o Experimenter's Pak ( S t 'f ~ ah o \'l') ... S219.9S plus Sf) pos t. &

insur.
o SpecialMlcr"",n BASIC Pak \lllhout lCrminat [seea bove] . ..

5329.95 plus $7 JXlsL&: insur . .
o s' ,m" as al"ve. plus ASCI I Keyboard lCrminaJ \lllh cablnel,

GetFreeRFModulator (Sl'£! a ho\'l ~) . , , 5499. 95 plus $10 p0s t.
&: ins ur .

o SpecialS" Otsk Edition Explorer/BS Is"" alxl\''' I. . . SI4UU.OS
pl us S2f)JX)s!. &: insur.
o ,"red & Tested . , . 51799.95 pillSS:!fipilsl . & insu r. •

o Extra 8" COC tloppyDrlves . . . S499.0Splus $12 post.& insur.
o cablnel & Power SUpplyFur Drive. . . S6U.OS plus 5:1Ix" t. &

ins ur.
o Drive cable set-up For TIro Drives . . . S2SpIllS$1.,,0 post. &

in'm r.

o Otsk Controller Board \11th VOPorts ... St99.0Splus $2 post.
& ins ur.

o Special: Complete Business sonware Pak 1m , above] . . .
S699 .96 !X1s1paid .

SOLD SEPARATELY:
o CP/M t.4 SIOO postpaid.
o CP/M2.0 StSOpostpaid.
o Mlcroson BASIC ... S32Spostpaid,

o IntelllOBS cpu USerManual . . . 57.50 postpaid.
o Level "A" MonllorSUurceUsllng ... S2Spostpaid.

• COnlinentai U.s.A,Credit cardBuyers OI.Ilslde renrecucur •

• C~~~I~~~~~~~;c~~~~~:~~c~~~i~8 •
Assistance. c,,11 (20.1) .154-.1.17.)

Total Enclosed (Conn res . add sa les la x) $ _
Pa id By:
o Persona l C heck 0 Cash ie r's Che c k/Mo ne y 0 rder
o VI SA 0 Masl er Charge (Bank No. _ ....:... --I
Acct. No. Exp. Oa le __
Sig nal ure _

Pr int
Na me
A, lIlre ,s _
Cily = _
Sia le Zip _

IP.!!tto. NETRONICS Research & Deve lop me nl LllI.
IW\ 333 Litchlielll Roall , New Mllfor ll, CT 06776

z
o
<m
~
ED
m
:c
......
<0co
o

CIRCLE 31 ON FREE INFORMATION CARD 89



(J)
o
Z
o
G:
1--
o
UJ
_J
UJ

o
o
~a::
90

Why pay extra for the features and performance we may
never use? HERB FRIEDMAN, COMMUNICATIONS EDITOR
ONE OF THE GUIDING PRINCIPLES OF the option of starting small and "trading
both American life and business is that up" when the budget permits. Rather,
"Bigger Is Better." Part of our great- we must purchase the whole kit and
ness lies in that fact that we have al- kaboodle whether we do or don't need
ways offered something better as a goal; maximized features and performance,
whether it was in terms of lifestyle for the MBA's simply phase out the
or a better ice-cube tray for the freezer. lower-profit "basic" equipment.
More important, people could make A good illustration of what I mean is
their own decision as to how much big- the microprocessor, the latest darling
ness they wanted. If somebody wanted of those who manufacture consumer
to drive a basic Chevy but take photo - equipment. The microprocessor, which,
graphs with a Hasselblad-which cost to most, is synonymous with computer,
almost as much as the car when acces- is the consumer's latest toy . We build
sories were added into to the price of microprocessors into microwave ovens
the camera-so be it. If a friend wanted to "remember" cooking time-we
an inexpensive shortwave receiver so could do the same with an ordinary
he could use the cash he had left to mechanical timer that costs a lot less.
entertain, or for any other purpose, We "computerize" FM receivers, pro-
that was also his prerogative. viding features that few of us will ever

The fact is, "trading up" was also need (but not necessarily better sound
the American way, whether it was quality), and we computerize radio-
education, jobs, household appliances, telephone transceivers, again provid-
or whatever, we could always aspire ing features we could just as well do
to more , bigger, or best. At least we without if given the option of trading
could do that until business discovered off the features and saving a hundred
the MBA-the Master of Business or more dollars.
Administration. The problem is, we no longer get a

Taught to maximize business profits, choice. With rare exceptions, commu-
the MBA's who now run American nications gear suffers from "kitchen-
business no longer give us consumers sinkitis", a contagious disease that

A MODERN INSTRUMENT FOR MODERNTRANSMITTERS.The Bird 4381 RF Power Analyst measures
forward and reflected power for CW, AM, FM, and SSB (peak envelope power), automatically cal·
culated VSWR, %-AM modulation, and return loss. It keeps track of maximum/minimum values, and
Identifies a rise or fall In measured values. Though jam-packed with features, just about all are a
" must" for the modem service technician.

results in manufacturers incorporating
every possible feature that can be ex
tracted from a microprocessor. If the
fictitious Spa ce Traveler 2-meter trans
ceiver has four memories, the next
model from a competitor will have 10
memories, etc. Pity the poor amateur
trying to squeeze modem gear into an
inflation-restricted budget. He might
like to have digital frequency selection
and display, but maybe he doesn't
need to pay extra for memory, or a
Touch Tone keypad he'll never need .
Must he pay for features he doesn't
need? You bet he does, because the
available computerized transceivers
come only one way, with all the bells
and whistles-' 'kitchensinkitis."

There is nothing wrong with selling
equipment with every possible feature
as long as a basic, and/or intermediate
option is also available. For example,
there is a computerized Bearcat VHF/
UHF scanner that provides modest
computerized features . Basically, it
permits digital programming of a rea
sonable number of channels; the unit
is essentially an "old fashioned",
relatively low-cost scanner with a
microprocessor controlling the fre
quency-determining device. For those
who want, or need, additional fea
tures there is a model that will search a
band of programmed frequencies, or
specifically, the marine or aircraft fre
quencies. And for the serious VHF /
UHF enthusiast there's the model
300, with 2000+ preprogrammed fre
quencies that can be searched in group
ings such as police, telephone, forestry,
etc. It has 50 user-programmable chan
nels , and just about every other fea
ture you can possibly imagine for a
scanner. It also costs a bundle, but
the point is that Bearcat provides a
whole series representing a broad price
range: You need purchase only what
you need.

Bearcat is the exception to the rule.
Few other manufacturers in any field
give you the option of purchasing jess
than "the most expensive."

Consider test equ ipment for a
moment: After many years of faithful
service, my laboratory-grade AM signal
generator expired. I still haven't been
able to locate a replacement. Every
model with suitable performance in
cludes AM, FM , pulse, and SSB cover
age into the gigahertz range , and costs

continued on page 92



An in-depth look at
the only«plug-in"remote control system

~ , ver need for your home. r---~~-r-u'3c-v~-'~-~L-Lt--'
~ SWITCH MODULE

~ . (Not shown) $18.95

BSR X-10 SUPER SPECIAL
DELUXE

ULTRASONIC CONSOLE
REGULARLY $49.95
NOW $29.95

With the purchase of three or more
modules

Modules normally $17.00 ea.
Modules of your choice

3 for $47.95 6 for $83.95
Ultrasonic Hand Unit

Normally $24.95 Now $18.95
Please add $3.00 for shipping

TOLL FREE HOT LINE
800-223-0474

the modules. And you're ready to
take contro l.

THE TIMER™ Automatically Programs
Lights, Appliances. Just plug in The Timer
and the BSR X-10 modules and you can pro
gram up to 8 lights and appliances to go On
and Off up to twice a day. UL listed.
$74.95 if purchased separately. If purchased
with 3 or more modules $59.95

NEW

existing household wiring to he
module of your choice. The Lamp
Module turns on, off or dims any
incandescent lamp up to 300 watts.
The Appliance Module turns
appliances like TVs , window fans or
stereos on and off . And the Wall Switch
Module is des igned to turn on, off or
dim any light or lamp up to 500 watts
normally operated by a wall switch .

There's even a Cordless Controller
that transmits signals to an Ultrasonic
Command Console from up to 30 feet
away. So there's plenty of control for
everyone.

Simplicity is built into
the system.

~
No special wir ing is

needed. Simply plug The
Controller Command

@ Console into any wall outlet
in any room of the house.

Then plug your lamps and appl iances
into the appropriate modules, Plug in

You're in control
by remote conti'o~. \

Simply plug in The Controller"
and the BSR System X-1QTmodules,
and control lights 'and appliances
anywhere in the house by pressing a
few buttons. So it's easy to take control.

There's no end to all
of the control you've got.

You can turn on the TV, radio or
stereo in the morning to help you wake
up without getting up from bed . Or at
night, turn on the lights before going
downstairs so you don 't have to fumble
in the dark . Turn off unnecessary lights
and help get your electric bill under
control. Or, dim the lights and save
energy, too .

And when it's time to turn in, just
push a button and turn everything off.
And sleep soundly. But , if you hear a
strange noise in the middle of the night ,
you can press a button to turn on all the
lights and scare the daylights out of an
intruder.

The Controller is designed to
control every room in the
house.

By pressing the buttons on the
Command Console keyboard ,
command signals are transmitted over

I West 45 Street, New York, N.Y.10036 212-687-22 24



worth every penny. For example, con
sider bi-directional wattmeters for trans
mitter/antenna checks, tests , and in
stallation. Below the power output
used by most broadcasting stations, the
Bird model 43 has been more or less
accepted as the "standard of reference."
It's a great meter, particularly for AM
and CW transmitters . But it doesn't
measure %-modulation, or peak en
velope power. For that , we call on the
"computerized" Bird 4381 RF Power
Analyst. That gem takes two power ele
ments so you don't have to flip them
around for forward and reflected mea
surements. Then, at the touch of a but
ton, it gives a digital display of: the
forward or reflected power from 1/10
watt to 10 kW in watts or dBm; auto
matically calculated VSWR; dB return '
loss; forward and reverse peak envelope
power (SSB); percent AM modulation,
and a delta function that identifies a
rise or fall in 'displayed value(s). A
minimum/maximum memory recalls
optimum conditions during adjustments
so you can tell if you are "tweaking" in
the right direction. Frequency range is
0.5 to 2300 MHz using plug-in elements
for 50-ohm lines.

Now all that is a lot of formidable fea
tures at an equally formidable price
(about $590), but the point is that the in
strument provides precisely the func
tions needed for modem transmitter in
stallations. There is not one unnecessary
frill or a feature you could do without:
If you're servicing communications
gear you'll use them all. You will not
be paying for "computerized" features
for which you'll find that you have no
use.

As far as purchasing computerized
consumer and professional equipment
is concerned, you'll get the maximum
value at the lowest cost if you can take
the time after ' being overwhelmed by
the myriad features provided by space
age technology simply to ask the ques
tion: "Do I really have need for all
this?" If your answer isn't an unquali
fied yes, then you probably don't really
need it. R-E

More magic
from the
Wizard of VIZ

kitchen sink: FM, perhaps tuneable
public service (VHF) coverage (abso
lutely useless if tuneable), maybe a
digital clock, AC, battery, and "auto"
power source, and an assortment of
tone controls that can't possibly do
much with the sound coming out of an
itty-bitty speaker. Get rid of all the
excess garbage that's next to useless
and it might tum out to be a decent re
ceiver at a moderate price, but no one is
eliminating the unnecessary features .
The way the MBA's have it figured,
everyone buys the high-profit item.

Of course, there are times when
every feature possible through com
puterization is valuable, and probably

RF Generator WR-5OC $130
• RF output tunable 85 kHz to 40 MHz in

6 ranges
• Special sweep output at 455 kHz and 10 .7

MHz, plu s external xt al ,
: • RF output .05 V rrns, 2 step 10 to 1 plus fine
I adj . attenuator
I • Internal modulating freq . 600 Hz adj . to 80 %
I • Audio output 6 V rm s across 15 kO load
I • FET amplifier for rugged stability

Function Generator WR-550B $150
• Si ne, sawtooth and square wave output, 1Hz

to 1MHz
• Output 0-20 V peak to peak at 6000plus 10 V

adj . offset
• 10 to 1 freq. sweep with ext. sweep voltage

of any wave form
• Freq . stability 200 ppm/ ? C
• Accuracy to 100 kHz ± 5% of dial. Above

I 100 kHz, ±8'7'0
: • Separate fi xed 4 VDC square/sawtooth wave
I outputs compatible with TTL and CMOS.
I

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

See your VIZ distributor

Audio Generator WA-504B/44D $139
• Switch selectable sine or square wave output
• Output 20 Hz to 200 kHz in 4 ranges
• Stability better than ± 0.5%
• Volt age out put 4 ranges .01 to 10 Vat 6000
• Sine wave harmonic distortion 0.15 %
• Square wave rise and fall 150 nsec. Tilt 2%

Pulse Generator WR-549A $130
• Ideal for logic design or digital circuit trouble

shooting
• Output 5 Hz to 5 MHz ±5'7'0, 0-15 V into

6000. 0-6 V into 500
• Pulse width ad] . 100 ns to 0.1 sec ., rise and

fall time 20 ns
• TTL and CMOS compatible, on and off t ime

independently adj .

VIZ means value ... DC to 40 MHz

COMMUNICATIONS CORNER
continued from page 90

Pick vour signal

\lIZ VIZ Mfg, CO., 335 E. Price St. , Philadelphia, PA 19144
Over 70 test instruments in the line

slightly more than a new car. I don't
need all that much performance and
features . A few hundred dollars should
give me what I need, but there just
isn 't a basic, low-cost lab generator
made any more . It's as if all test gear
was intended for a government job
based on time and material costs.

How about shortwave receivers?
Where is a basic .550-'30 MHz receiver
at a price affordable by some young
man saving up from his newspaper
route? (That's the way many of us got
started.) Today, we get the whole
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fact:
~u can choose your
microphone to enhance
~ur sound system.
Shure makes microphones for every imag inable use.
Like musical instruments, each different type of Shure microph one has a
distinctive "sound ," or physical characteristic that opt imizes it for
particular app lications, voices, or effec ts.
Take, for example, the Shure SM58 and SM59 microp hones:

Shure Brothers Inc., 222 Hartrey Ave., Evanston, IL 60204 , In Canada: A. C. Simmonds & Son Limited
Manufacturers of high fidelity components, microphones, sound systems and related circuitry .
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FREQUENCY IN HERlZ

Crisp, bright
"abuse proof"
Probably the most widely used
on-stage, hand-held cardioid
dynamic microphone. The
SM58 dynamic microphone is
prefe rred for its punch in live
vocal app lica tions . . . espe-
cia lly where close-up miking is
important. It is THE world-
standard professional stage mi
crophone with the distin ctive Shure
upper mid-range pres ence peak for
an intell igible, lively sound. World 
renowned for its ability to withstand
the kind of abuse that would destroy
many other microphones. Designed
to minimize the boominess you'd ex
pect from close miking . Rugged, eff i
cient spheri cal windscreen eliminate s
pops. Lightweight (15 ounces!)
hand-sized. The first choice among
rock, pop, R & B, country, gospel,
and jazz vocalists.

II
~ ."'I---+- I--+-I-+l-t++tt--++++++Ht-+-I
LI---+- I--+-I-+l-t++tt----+-=H ffiW-+-I

~
~ --I-----1-;,L---1I-t-1I-tf-tlt1H--+-++t+I1ftt-t-l

~

.. .some like a "presence" peak.

SM58

SHURE

SM59
Mellow, smooth,

silent.:

professional microphones...by
®D

Some like it essentially flat.. .

FAEQUE NCY IN HERTZ

The SM59 is a relatively new ,
dynamic ca rdioid microphone. Yet
it is already widely accepted as a
standard for distinguished studio

product ions : In fact, you'll often
see it on TV . . . especially on mus

ical shows where perfecti on of
sound quality is a major considera

tion . This revo lutionary cardioid
microphone has an exceptionally
flat frequency response and neu

tral sound that repr oduces exactly what it
hears. It's designed to give good bass

response when miking at a dis tance. Re-
markably rugged - it's bu ilt to shrug off
rough handling . And, it is supe rb in reject
ing mechanica l stand noise such as floor
and desk vibrations because of a unique,
patented built-in shock mount. It also fea-

tures a special hum-bucking coil for
superior noise red uction!

II
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5-100 MOTHER BOARD
Exclusively ARKON's, the A6S100 6
slot mother board, designed for the
system builder using modern boards
where few slots are required. Provi
sion for semi-active termination.
A6S100 $24.95
S-100 edge connector ..
........................ $5. ea/6 for $25.00.

SUPER 5-100 XFORMER
Designed by ARKON. built by HAM·
MONO. A transformer that fits almost
all requirements in building a com
puter power supply. Transformer no.
120165 uses standard line voltage
and provides 3 outputs:
BV at 18A for +5V supply.
28Vct at 4.5A for ±15V supply.
22V at 4.5A for disc drives.
A unique value $49.95

COLOR VIDEO MODULATOR
The ultimate APPLE n' color modula
tor. Provides proper level shifting to
clean up the familiar smearing effects
of simpler modulators. Available at
the same price.
Assembled and tested with die cast
case.......... .. $49.95
Kit... ............. . $24.95

nance and insta llat ion technicians with the basic
data (such as conversion and elect ronic formu las
and test- equ ipm ent data) needed to service Mo
torola products. The book contains three sec
t ions: The first is a condensation of the elementa
ry theory and practices req uired to modify cir
cuits or systems. The second sect ion contains
parts lists and photographs of certain pro duct
lines. The third section provides a list of rep lace
ment components toge ther wit h a description of
their applications.

CIRCLE 92 ON FREE INFORMATION CARD

CALCULATING WITH BAS IC, by Raymond
Guido. SCELBI Pub lications, P.O. Box 133 PP
STN, Milford, CT 06460. 80 pp . 8'/" X 10'/,
inches. Sollcover $7.95. + 75¢ postage/han
dling.

This boo k provides routines and programs
written in BASIC to assist students, engin eers
and hobbyists appl y the BASIC computer lan
guage to practical prob lems . It presents typical
problems in math , finance , statistics, mechanical
eng ineer ing and electronics and provides sug
gested solutions. On the lighter side, two games

continued on page 96

arkon
kits

ASC II KEYBOARD KIT
60 key complete ASCII character set.
Highest commercial quality key
switches. Uses a KR 2376 ST en
coder IC. Output compatible with
TTL. Caps lock for upper case alpha
characters. Repeat key. Parity and/
or data invertable. Positive and nega
tive keypressed and strobe signals.
Requires +5V to + 30V at 100mA
Complete kit all parts $99.95

All ARKON kits are complete with PCB.
Logic Probe Kit, with case.... $24.95
RS232 to TIL Converter Kit ..$ 9.95
VD-1 Video Modulator Kit $ 8.95
ETI Sound Generator Kit $44.95

CP/IO-I
An S-l 00 system card, wired and
tested that will outperform the mass
market systems in versatility, price
and speed. It has all the CPU (8080)
disc control (1771) and 10 (8255)
needed tor a disc based CPM sys
tem. Interfaces, to all common 8' and
5'/, ' drives. (Shugart, Memorex,
BASF, Siemens, Wang). Also fea
tures EIA RS232 port (110 to 9800
baud ). full y vecored inte rrupts
(TMS5501), on board digital data
separator, 2K bytes EPROM, 24 fully
handshaked 10 lines, dual mapped
10 , cassette interface on board, fully
buffered $495.00

MOTOROLA COMMUNICATIONS PARTS &
DATA HANDBOOK. Motorola Communications
& Electronics, Inc ., 1313 E. Algonquin Rd.,
Schaumburg, IL 60196. 224 pp. 8';' X 11'/ , in .
Hardcover $14.95 (plus tax & shipping charges;
sl ightly higher outside U.S.).

This book provides communications mainte-

CIRCLE 75 ON FREE INFORMATION CARD
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More information on new books is available. Use the
Free Information Card inside the back cover

VIDEOCASSETTE RECORDERS, THE COM
PLETE HOME GUIDE, by David Lachenbruch.
Everest House, 1133 Avenue of the Americas,
New York, NY 10036. 235 pp. 5'/, X 8';' in . Soll
cover $6.95.

This comprehensive guide tells you how and
where to buy as well as operate a VCR. Written in
nontechnical language, th e book exam ines the
history, operating principles and potential impact
of VCR's, as well as the legal aspects. Some of
the top ics covered include how to shop for a VCR;
how to install your own system and troubleshoot
it ; VCR accessories ; and how to transfer home
movies, make hom e tapes and do your own dupli
cating. The book contains many illustrations and
an appendix listing avail ab le pre recorded pro
grams .
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Zip _

Address _

City State-

Heathkif
If coupon is missing , write
Heath Co ., Dept. 020 -712,
Benton Harbor, MI 49022.

Send to : Heath Co ., Dept. 020-712,
Benton Harbor, MI 49022.

Send my free Heathkit Catalog now.
I am not currently receiving your catalog .

Name _

CL-745

FREE...
Catalog of

great gift
ideas

You'll find the right gift for all the
electronics buffs on your Christ
mas list - from clocks and radios
to gas-saving car accessories to
computers - all in easy-to-build,
...lfI!"!Il'Iflr'l1money-saving kits.

Prices start at under
$20.

This year, shop the
fast, easy way in the
Heathkit Catalog.
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800·257·7850

Dept. REll, Lakewood Plaza
Lakewood, New Jersey 08701

(In New Jersey , Call : 800-322-8650)
N .J . residents , add 5% sales tax .

Or mail your order to:
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WI THE IMAGINATION PEOPL~

30-DAY MONEY-BACK GUARANTEE
Try the Watt Wizard for up to 30

days. If not completely satisfied , return
it (insured) for a full refund .

The sooner you send for the Watt
Wizard , the more you can save on your
electr ic bills. To order , send your check
or money order to the address below .
Or charge it to your Visa , Mas terCharge,
American Express , or Carte Blanche
credit card. If using your charge card ,
you can also order via our toll-free
phone number:

LOW COST - AND A TAX CREDIT
We 're offering the Watt Wizard for

only $39.95, with immediate delivery.
Want two? Then its just $37.95 each.
Or splurge and get three at $34.95
each. Wire-in models for heavy duty
motors are $6 more for each unit. Add
just $2.50 postage/handl ing for each
order (not each unit) .

And next year , when you fill out your
tax return, you can deduct a full 15%
energy tax cred it - for add itional savings.

EXCLUSIVE ADVANCE FEATURES
The Watt Wizard also includes two

more unique features which no compet
itor has. It's fused so if you accidently
overload the device, it won't burn out.
Just change the fuse, which is available
at any auto supply store.

And Watt W izard features a unique
LED readout , so you can actually tell,
at any moment , exactly how much
power you 're sav ing - 10% , 20%,
30% , 40% or 50%. This feature is
available only on the Watt Wizard.

There 's a "power-on" light, too. And
the Watt Wizard comes with the manu
facturers 1 year limited warranty.

i..

National Aeronautics
and Space Administration

Patent No. 4,052,648

OTHER MODELS AVAILABLE
Air cond itioners , washers and dryers

require wire-in model. If you lack
mechanical skill, you probably need an
electrician to install it. We also offer it
in 220 VAC single or three-phase.

CIRCLE 51 ON FREE INFORMATION CARD

SIMPLE TO USE
Cynex makes several models of the

Watt Wizard (all with solid state de
sign), including the 110 v . AC plug-in
model we're offering . It's for single
phase fractional H.P . motors (less than
1 H.P.) used in most freezers , refriger
ators , fans , swimming pool pumps,
vacuum cleaners , sewing machines, etc .

Simply plug ' the Watt W izard into
any electrical out let, then plug the ap
pliance into the Watt Wizard. There 's
no wiring requ ired. Unlike some com
peti tor 's models (if and when available) ,
the appl iance does not have to be
turned on before being plugged into
the power saver. You can leave the
appliance - whether on or off - plug
ged into the Watt Wizard all the time .
Or you can move the Watt Wizard to
various locations.

about $60 for an air conditioner used
during summer months. That's what
you're paying to run just one of these
appliances per year.

Nola's power saver can soon pay for
itself , then start reducing your electric
bills. Unt il now, the device has not
been available - except for industrial
mode ls priced at $80 or more.

INTRODUCING THE WATT WIZARD
Cyne x, an American manufacturer of

elect rical and electronic products and a
prime contractor for the U.S. Army ,
has been licensed by NASA to manu 
factu re Frank Nola's power saver. Cy
nex calls it the Watt Wizard .

The "Watt Wizard " says Ray
Beauchea , the firm 's M arketlng
Director, regulates the voltage fed
into an induct ion motor making the
motors run more efficient ly and quieter,
while lengthening motor life.

;~

The Watt Wizard features a unique, constant
power saving readout . So you can constantty
monitor you 're energy savings .

HOW IT SAVES POWER
Popular Electronics explained it this

way : "AC induction motors character
istically run at a nearly constant speed
that's f ixed by power-line frequency
and independent of load and supply
vo ltage . When heavily loaded , the
motor draws line current that is
nearly in phase with the applied volt
age ... Under light load conditions , the
motor develops less torque by allowing
more lag between the voltage and the
current . This reduces the power factor
while leaving the current essentially
the same in magnitude .

" To minimize this waste, Nola's
device monitors the motor 's power fac
tor and when it detects light load condi
tions , it reduces the supply voltage.... ..
The current , now more nearly in phase
with the voltage, therefore does as
much useful work as before , but it and
the voltage are smaller , resulting in a
net savings of electric power. "

WATT WIZARDTM

THE SAVINGS CAN ADD UP
The cost of electric power keeps

going up . In 1980-81 and beyond you'll
pay more and more for the privilege of
running your electric appliances.

Right now , the typical consumer pays
about $8 per month to operate a 16.5
cu. ft. frost-free freezer ... $10 to run a
17.5 cu ft. frost-free refrigerator ... and

NASA TESTED IT
According to NASA documents, " The

device has been tested at Marshall
Center on over 40 types of motors ,
with power savings ranging up to 60% ,
depending on the loading . The motors
tested were both slnqle-phase and
three-phase, ranging from V2 H .P. to 5
H.P . Most motors will show up to 40 
50% savings when running lightly load
ed or unloaded, and some will show
5-to-7 % savings at rated load ."

NASA 's Technical Support Package
showed that "The Power Factor Con
troller applies to induction type electric
motors - the most commonly used
type in all major home appliances and
the most commonly used by industry. "

For over a year now, in magazines
and newspapers the world over, there
have been enthusiastic write-ups on a
remarkable new device that can cut
your electric bill while helping the U.S.
save huge quantities of fuel.

" The NASA / Nola power saver,"
wrote a Popular Science senior editor,
"was developed by Frank Nola at
NASA 's Flight Center in a program
to reduce power consumption in space
craft motors . Nola calls it a PFC 
power-factor controller. I prefer to call
it a power saver , however , because
that 's what it does . "

POWER FACTOR CONTROLLER CUTS
THE COST OF RUNNING ELECTRIC
APPLIANCES BY AS MUCH AS
50% -- AND YOU CAN EVEN SEE THE
SAVINGS!
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NEW 16K-RAM
PERSONAL $299
COMPUTER .
(What a smart Christmas present)

SPECIAL FACTORY PRICE!!
For $299 . you get new Interact Model " R" Computer, 16K-RAM, 2K-ROM,
8080A Microprocessor, colo r, sound, full 53 keyboard, high speed cassette
deck, AC adapter , RF Modu lator, Black Console Case, 90 day parts and
labor warranty, owners guide, FCC approval, UL LISTED.

SPECIAL FACTO RY PACKAGE PRICE $399.
(Lists for over $740.00) .
Everything you get for $299. plus: Level II Users Manual, Level II basic
program tape, Level II command cards, Level II basic examples book-Two 8
axis action controllers. 3 program tapes. Diagnostic instruction program
tape, D iagnostic manual, Service manual, Cassette head alignment tape,
Schemat ics and parts list, Money saver service and warranty card. (every
thing you need to learn to operate, program and service your computer)

(15 DAY FREE TRIAL) - Return within 15 days comp lete and undamaged for
refund of purchase price . Don 't miss this sale - order now for Christmas!!
Send certified check, money order, or personal check to PROTECTO
Enterprises, Box 502, Frankli n Park, II 6013 1 (312/382-5244 ) Add $15 for
shipping and insurance via United Parcel. Ill inois residents add 6% sales
tax. WE SHIP C.O.D . AND HONOR VISA - MASTER CHARGE ORDERS.

CIRCLE 67 ON FREE INFORMAT ION CARD

Cover Story Kits
" Build th is Aud io Power Level Meter"

from 2/80 Radio
Electronics for

$42
"Graphic Equal izer

---------ifor your stereo system"
from 5/78 Radio Electron ics for

(12 band/channel) $1 OO/kit
$165 custom assembled, allow 60 days delivery.

Clever design a nd efficient packaging allow us to offer these attractive

(SOLID unfinished walnut and brushed aluminum) high performance kits at

unbeatable prices. Len Feldman reported on our equalizer's performance in

the May 1978 issue : "excellent signal-to-hum-and-noise read ing s .. . THD

measured .005% w ith a 1kHz input signal . . . Intermodulation d istortion

m easu red .009 % . .. response was flat from 20Hz to 20kHz, within .5d B . . .

offers g raphic equa lization capabilities of more expensive commercially bu i lt

units at j ust a fraction of the cost."

S§ SYMMETRIC DEPT. R2, 912 KNOBCONE PLACE.
SOUND LOVELAND, CO 80537

SYSTEMS Phone Orde rs : (303 ) 669-1567 [ VISA I

BOOKS
continued f rom page 94

are also presented-Space Captu re and Hang
man.
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AUDIO AND VIDEO INTERFERENCE CURES, by
Larry Kahaner. Hayden Book Company, Inc., 50
Essex Street, Rochelle Park, NJ 07662. 114 pp
including index. 5'/, X 8'/, in. Softcover $5.50.

This book covers all types of noise generators,
both transmitter (radio stations, TV stations, am
ateur radio operators, etc.) and non-transmitter
(hair dryers, washing machines, electric shavers,
etc.) and prov ides information needed to stop the
interference. Whatever the source of the noise
may be, you will he given step-by-step instruc
tions on how to find the offend ing source and
cure the interference. Schematic wiring diagrams
of filters for all types of receivers and transmitters
are included. There are also simple fil ter designs
which will eliminate radio and TV interference
caused by motors, neon lights , etc. And If your
part icular tro uble is especially difficu lt , there is a
list of outs ide resources to assist you.

CIRCLE 94 ON FREE INFORMATION CARD

32 BASIC PROGRAMS FOR THE COMMODORE
PET COMPUTER, by Tom Rugg and Phil Feld
man . Di lithium Press, Box 92, Forest Grove, OR
97116.267 pp. 5';' X 8'/. in. Softcover $15.95.

This book contains a wide variety of PET pro
grams, ranging from computer games to mathe
matical applications. Programs include a road
race, dice games, educational Flashcard and
Vocab programs; plus Biorhyth m and Check
book. All programs can be run on 8K; some can
run on 4K. The book also includes a bibliography
to provide needed background information.
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REFLECTOR ANTENNA ANALYSIS AND DE
SIGN, by P. J. Wood . Peter Peregrinus Ltd . (on
behalf of the Institution of Electrical Engi
neers), · Southgate House, Stevenage, Herts,
SG1 1HQ, England. In USA: INSPEC, 445 Hoes
Lane, Piscataway, NJ 08854. 221 pp + index. 5'/,
X 8'/, in . Hardcover. $35.00.

Volume 7 in the lEE Electromagnetic Waves
Series , th is book starts with a review of the geo
metrical opt ics, aperture field integ ral, induced
current, plane-wave spect rum, GTD and integra l
equation theories as applied to reflector anten
nas. The vector spherical wave expansion tech
nique is then introduced as a vehicle for treat ing
reflector scattering problems, incorporat ing mea
sured pattern data and carry ing out synthesis
operat ions. Selected topics follow , more specifi
cally or iented towards particular applications.
They have in common a spherical wave analytic
base. Topics Include the characterization of the
feed horn , vector representations appropriate to
calculating polar izat ion response, and a profile
synthesis procedure for dual reflector antennas.
There are many diagrams , and some photos,
illustrating each topic; in add it ion, numerical data
taken from actual applications is included wher
ever feasible .

CIRCLE 89 ON FREE INFORMATION CARD

FROM TELEVISION TO HOME COMPUTER: THE
FUTURE OF CONSUMER ELECTRONICS , Ed
ited by Angus Robertson. Blandford Press; d is
tributed by Sterling Publishing Co., Inc . 2 Park
Avenue, New York, NY 10016. 323 pp . inc lud ing
index. 5'/, X 8'/. in. Hardcover $19.95.

Edited by video expert Angus Robertson, this
book covers the increas ingly wide scope of
to day's consumer elect ronics: large-screen TV,
VCR's and video discs , amateur and CB radio,
television and electronic games, video program
production , home computers, in-car entertain
ment, elect ronic watches and calcu lators, new
advances in hi-fi , electronic home protection,
world-wide cab le TV, and further electro nic mar
vels that are already visible on the horizon .

There are 300 photographs and drawlnqs and a
comprehensive glossary . R-E
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1234 ·240 p .-21 Custom
Speaker En c losu re Pro ject s
You Can Bu ild ($12.95) An Extraordinary Offer to introduce you to the benefits of Membership in

ElECTRONICSBOOK ClUB
take6of these 24 unique $295
any electronics books -

(values to $10 17.!!) for only
with a Trial Membership in the Book Club that guarantees to
save you 25% to 75% on a wide selection of electronics books
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I ELECTRONICS BOOK CLUB
I Blue Ridge Summit, Pa. 17214
I Please open my Trial Membership in ElECTRONICS
I BOOK CLUB and sendme the 6books circled below. I

understand the cost of the books I have selected is
I only $2.95 for all 6. plus a small shipping charge.If
I not delighted, I may return thebooks within 1'0 days

I
and owe nothing, and have my Trial Membership
cancelled. I agree to purchase at least four addi

I tional books during the next12months afterwhich I
I may cancel my membership at .any time.

800 806 86 1 887 971 1006 1059 1066
I 1097 1113 1119 1136 1146 1167 1168 1169
I 1196 1199 1212 1222 12251234 1255 8224

I Name Phone _

I Addre ss, _

I City _

•State Zip _
ELECTRONICS BOOK CLUB. Blue Rid2e Summit. Pa. 17214 • (Valid for new Members only. Foreiin and Canada add lS"4.lRE·1180

M ay we se nd you your enoreeof 6 of the se practical
time- and-mone y-saving books as part of an un

usual offer of a Trial Me mbe rship in Electronics Book
Club'

Here are quality hardb ound volumes . each es pe
cially designed to help you increase your know-h ow.
ea rning power. and enjoyment of elec tronics . What
ever your inte re st in electronics. you'll find Elec
troni cs Book Club offer s practical. quality books that
you can put to immed iate use and bene fit.

Th is ex trao rdinary offer is intended to prove to
you through your own ex perience. that these very
real advantages can be yours ... that it is possible to
keep up with the lite rature published in your areas of
inte rest . and to save substantially while so doing. As
part of your Trial Memb er ship, you need purchase as
few as four books during the coming 12 months. You
would probably buy at leas t this many anyway. with
out the substant ial savings offe red through Club
Mem be rship.

To start your Memb er ship on these att rac tive
te rms. s imply fillout and mail the coupon tod ay. YQu
will re ceive the 6 books of your choice for lO-day
insp ection. YOU NE E lJ S EN lJ NO ~ON EY . If
you're not de lighted. re turn the books w; thin 10 days
and your Tr ial Membe rship will be cance lled without
cost or obligation.

Facts About Club Membership
• The 6mtrccucton boo~ s of yourchoicecarry publisher's retail
pnces of up to $101.70. They areyours for only $2.95 for all 6
(pluspostage/handling) with your TnalMembership.
• You will receive the Club Mews.descnbmgthecurrent Selec
tions. Alternates. and otherbooks. every 4 weeks 113, a yearl.
• If you want the Selectron. donothrng, It will be sent to you
automatrcally.1tyoudonotwISh to receive theSelection.or If you
wanttoorderoneof themanyAlterna tesoffered . you SimplygIVe
instructions on the rep ly form (and 10 theenvelope) provided.
andreturnIt to usbythedate specuied. ThISdateallows you at
least 10days 10 which toreturntheform If.because of latemall
delivery. you do not have 10 days to make a decmcnand so
receive an unwanted Selectron. you may return It at Club ex
pense
• To complete your Tnal Membership. you need buy only four
additional monthly Selections or Alternates dunng the ned,12
months You may cancel your Membership any time after you
purchase these four books.
• All books- IOclu dIOg theIntroductoryOller- arefullyreturn
able after 10 days If you're not completely satishec
• All books are offered at low Member pnces. plus a small
postage and handling charge
• Continuina: 80nus.l f youcontinueaftertmsTnalMembership .
youwill earn a D,Vidend Certificateforevery bookyou purchase.
ThreeCertrlrca tes plus payment ofthenomrnaI sum of $1.99 will
entitleyou to a valuable Book D, Vidend ofyour choice whichyou
may choose from a list prevrded Members .
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New high-efficiency photovoltaic solar panels brings every
day applications closer to reality.

KARL SAVON , SEMICONDUCTOR EDITOR

cover glass; they' re encapsulated with po
lyvinyl butyral, backed with aluminized
Ted/ar (polyvinyl fluoride) and are edge
sealed with butyl rubb er. The frame has a
insulat ion resistance of 1600 volts AC
minimum.

Th e solar modules are designed to
operate at ambient temperatures from
- 40°C to + 60°C. They will withstand
constant wind velocities of 100 mph and
gusts to 125 mph .

The MSPI3 A I0 lO-watt module uses
quarter-size cells and the MSP23 A20 20
watt module uses half-size cells as shown
in Fig. I . All thr ee modules use 33
ser ies-connected cells to generate the
same open-circuit voltage.

Suggested applications for the square
cell solar modules include village power
supplies, remote communications equip
ment, and offshore and forestry equip
ment. Clearly, those applications have
been selected where their special natur e
ju stifies the presently high solar-module
prices.

Th e large-quantity price of the 40-watt
module is $476, or $11.90 per watt. If we
assume that the cells work for 12 hour s a
day at their full output, and that a kilo
watt- hour costs 6 cents, it would take
about 200,000 hours or 45 years to pay
for the system- if it lasted that long.
However, considering the present low
volum e producti on and the still-improv
ing techn ology, the future outlook for
such a home-energ y system is far from
unimaginable.

Th e advantages of electric energy with
clean, inverter-based, electronic-cont rol
systems, adds to the desirabilit y of a
solar-ce ll system . Such a system is not
subject to leaks, nor to the antifreeze and
overheating problems of the current ly
available hot water solar panels.

Th e three modules are available from
stock and in hund red-quantities are
priced at $199, $298, and $476 each,
which converts to $19.90, $14.90, and
$1 1.90 per watt, respectively. For more
information, write to: Motorola Semicon
ductor Products Inc., P.O. Box 209 12,
Phoenix, AZ 85036.

1/4 CELL
0.3 W Typ

1/2 CELL
0.6 W Typ

~Vl

life-localized solar-cell failures do not
significantly affect panel performance.
Redundant interconnects and across-the
cell contacts keep the power flowing even
when cracked cells break current paths.

Th e MSP43A40 has thr ee rows of II
cells that are wired in series to give a
useful output-voltage level. At 28°C cell
temperature, the open-circuit charging
voltage is 19.5 volts . In typical silicon
fashion, the voltage drops about 2 milli
volts per cell for each degree of tempera
ture rise. Th e outp ut voltage is reduced to
16.4 volts at a 65°C cell tempe rature.
Th e nominal 40-watt ratin g is specified at
a 28°C cell temperature, and the power
rating drops off to 27.1 watts at 65°C.

Th e Motorola solar modules are cover
ed with a tempered S o/alex 0.125-inch

TO BLANK
INPUT

FIG. 1

FULL CELL
1.25 W Typ

v,

WOULD N'T IT BE NICE TO MAKE AN INVEST

ment of a few thousand dollars, say as
part of your mortgage, and then sit back
and know you had free electricity for 20
years or so? I'm afra id you can' t do it
today, but the idea may not be too far
fetched. Motorola's announcement of rel
atively high-efficiency solar panels in 10-,
20- and 40-watt sizes, although specifical
ly aimed at a different market, brings
such possibil ities to mind.

Th e 40-watt unit is a matrix of 33,4 X
4-inch square solar cells that account for
almost 85% of the total 13.2-inch by
47.2-inch surface area . Equivalent round
wafer designs use only 69% of the tota l
available area. Th e type-304 stainless
framed panels are 1.5 inches thick. Great
emphasis was obviously placed on module
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C FOLL
BRIGHTNESS

VT H~V2I (WITHSMALL RC)
Vss - 4 .. VTH.. Vss07*-I ~ 30% FULL

SEGMENT ON--J BRIGHTNESS

SEGMENT OFF
FIG. 2

Universal display driver
Th is is the age of the digital display. It

is used in clocks, radios, temperatu re
indicators, games, test equipm ent, and
automot ive products. Rapid drops in the
cost of displays accounts for their popu
larit y, and has caused a similar exponen
tially growing demand for display drivers.
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Amer ican Microsystems' S2809 Univer
sal Display Driver IC has 32 sta tic, high
current outputs that can dir ectl y dr ive
LED, LCD, and vacuum-fluoresce nt dis
plays. The Ie can source I milliamp at
Vss. 4 milliamps at I volt below Vss- and 9
milliamps at 3 volts below Vss. When
used to drive four non-multiplexed 7-seg
ment display digits, four outputs remain
for single-element indicators.

The 40-pin AM I S2809 uses a serial
input format to load 32 bits of informa
tion th rou gh a shift register. Th e PMOS
design incl udes circuitry that makes it
possible to cascade two or more units to
expand out put capa bility . On- chip capac
itors have been included to suppress RF
interference generated by the clock and
by other switchi ng signals. Input logic
signals can have eit her positive or nega
tive sense, and are accommodated by
using EXCLUS IVE OR gates on the par
allel outputs to invert all 32 output sig
nals when the invert cont rol input is
switched high. While data is being
clocked in, the outputs are held at the
same logic level as the invert -contro l
input. Th e clock input must be high for at
least 3 microseco nds and low for 6.5
microsecond s. Data is loaded when the
chip-select input goes high.

The blanking-inp ut pin can be used to
control display brigh tness. If the pin is
driven by a variable duty-cycle oscillator,
the input waveform determines the out
put on-off ratio and the resul ting average
display inte nsity. T he suggested circuit
shown in Fig. 2 is an asta ble oscillator
that feeds a peak-detector circ uit with
variable discharge-time contro l. If the
discharge-time constant is relatively long,

Case $10.00
Shipping $3.00

$109

drives the cathode high, cutting off the
LE D. In effect, the positive output cur 
rent from the display driver takes over the
current normally supp lied to the series
resistor thr ough the LE D. Thi s configu
ration requires higher total circ uit power
since current is always flowing in the
resistor, whet her the display is on or off.
For vacuum -fluorescent and liquid-crys 
tal display dr ive, the display segment is
driven directly from the output. Th e
LCD backplane is return ed to the invert
signal which provides the AC drive neces
sary for liquid crystal displays.

For more information, you can write
to: AM I, 3800 Homestead Road, Sa nta
Clara, CA 95051. R-E

ADVANC£ IS PROUD TO INTRODUCE the
Line of High Quality Digital Multimeters

Featuring The New 130 Hand-Held DMM

SPECIFICATIONS

Easy to use
• Two rotary switches instead of eight pushbuttons
• Large, easy to read 1.8cm (.6") LCD digits-larger and sharper

than competitors'
Rugged
• High-impact ABS plastic case
• Shock-mounted LCD
• Tough polycarbonate plastic window and

front panel
Performance Plus
• Convenient size and weight-only 10 oz.

(7 .O"x 3.1 " x 1.5" )
• 200 hour battery life
• Low battery annunciator
• Easy to maintain-all components on one

board
• One-year guarantee on specifications
• Only one calibration adjustment, only once
• 25 Ranges and five functions: DC volts,

AC volts , DC amps, ohms
• 100J.lV, 1J.l,A, O.H2 sensitivity
• 1OOOV DC, 750V AC, 1OA and 20MO upper

range limits

KEITHLEY

Take a look at Keithley's new Model 130 measurement
problem-solver.

the voltage (V2) on the blanking pin never
falls below the trigge r threshold and full
brightn ess is mainta ined. As the control's
resistance is decreased , the voltage falls
more rapidly and reaches the turn-off
threshold, turning the output display off
per iodically and thu s lowering the aver
age display brightness.

T he output drivers can drive a LED
anode as shown in Fig. 3 by direct drive;
the curre nt is limited by the resistor in
series with the LE D. Since the output
devices have unsymmetrical current capa
bility, the cath ode of a LED is driven by
biasing the diode norm ally on with a
series resistor as shown in Fig. 4. Th e
upp er , high er-current outp ut device

Vss

-- ----- --1
Vss I

I
I

SECTION OF I
S2809 I

I
I

I SERI ES
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I
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RANGE ACCURACY

SECTIONOF
S2809

~"WEST 45th STREET. NEW VORK. N Y 100 36 2 12·68 7·2224

.....
<D
CD
o

z
o
<m
s:
OJ
m
:n

.5 %

1%

2%

3%
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200mV, 2V , 20V, 200V, 750V

2mA, 20mA, 200mA, 2000mA, 10A

2mA, 20mA, 200mA, 2000mA, 10A

2000 , 2kO, 20kO, 200kO, 20M 0

THE TEST EQUIPMENT SPECIALISTS
TOLL FREE HOT LINE

800·223·0474

DC VOLTAGE

AC VOLTAGE
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- -- - - - - vss- - l
I
I
I
I
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sinclair Multimeters
Repeatable Oualltv at Unrepeatable Prices!
Take advantage of this super special offer of
professional quality DMMs.

. 'I'

$39.95
PDM35
Hand-held 3 Y, digit LED Multimeter
1% basic DCV Accuracy
16 ranges: DC/ AC Volts. DC Current, Ohms .
Resolut ion 1mV / 0.1nA / lohm
Ranges to l000V / l00mA / 10M
Battery operated (PP3) or AC Adaptor
Comp lete w ith test leads and carrying pouch

DM235
Bench / Portab le 3 Y, digit LED Multimeter
0.5% basic DCV Accuracy
21 ranqes: DC and AC Volts and Current, Ohms
Resolution 1mV / l~A / lohm
Ranges to l000V / lA / 20M
Batte ry operated (4 'C' cells) or AC Adaptor
Comp lete with test leads

$69.95

$99.95
DM350. ,

Bench / Portable 3 Y, digit LED Mu ltimeter
0.1% basic DCV Acc uracy
34 ranges: DC and AC Volts and Current, Ohms
Resolut ion 100l-JV / 1nA / 0.1ohms
Ranqesto 1200V / lOA / 20M
Batte ry operated (4 'C' cells) or AC Adaptor
Comp lete w ith test leads

' . a_ ·~

---.------ - ----- ~~.I enclose ' 0 •
DCheck 0 Money Order OMaster Charge 0 Visa I
(A llow 2 - 3 weeks clearance t ime for personal checksl I
Credit Card No. Exp. Date I
NAME I
STREET I

CITY STATE ZIP I
I

SEND TO: NJS Technology Inc. •
P.O. Box 8247
Haledon I
New Jersey I
07538 __ .:al~o~F=:~.:26-.:a1~o~e'.:.o~)..

$129.95

TOTAL: $

----------

Bench / Portab le 4 Y2 digit LED Mu ltime ter
0.05% basic DCV Accuracy
34 ranges: DC and AC Vo lts and Current, Ohms
Resolution 10~V / 0.1nA / 0.01 ohms
Ranges to 1200V / lOA / 20M
Battery operated (4 'C' cells) or AC Adap tor
Complete with test leads

DM450

please send me ..
__ PDM35 Hand-held DMM @ $39.95 each: $ __
__ DM235 Bench /Portab le DMM@$69.95each :$ _' __
__ DM350 Bench /Portab le DMM @ $99.95 each : $ _ _
_ _ DM450 Bench /Portab le DMM @ $129.95 each : $ __
__ AC Adaptor for PDM35 @ $4.95 each: $ __
_ _ AC Adaptor for DM235 @ $4.95 each : $
_ _ AC Adaptor for DM350 @ $4.95 each: $ __
_ _ AC Ada ptor for DM450 @ $4.95 each : $ __
Shipping /Handling at single rate per order : $ 5.00'

New Jersey residents add appro priate Sales tax: $

'Continental USA only N.J. Residents and other inquiries ca ll: (201) 790-3141L _
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Here are several hints from our mailbag. Maybe one of them
I

will help you on your next "tough dog. "
JACK DARR, SERVICE EDITOR

FUSE
+115V
REG

r
v

-= INSERT
CURRENT
METER

FIG. 1

EVERY SO OFTEN I WIND UP WITH A GROUP

of short items, none of them long enough
to make a whole column, but important
eno ugh to be passed along. So, I've com
bined several of th ose items into th is col
umn .

The first is inspired by far too many
letters say ing, "I put in a new hori zontal
output tran sistor, turned it on and the
new one blew!" (The following is a re-run
of at least two previous columns, plus a
couple of " memory-joggers:") So, when
you find one of the big transistors blown
out, especially the hori zont al output, and
rep lace it, don't slap th e full line voltage
on the set immediate ly. The odds are too
grea t that the new one will go the same
way.

Put a cur rent-meter in ser ies with the
DC su pply, in place of th e fuse that
should have blown, and/or a DC voltme
te r on th e B+ output as shown in Fig . I.
Now, plug the set into a variab le-voltage
line t ransformer, and br ing the line up
very slowly . Watch the current. If you see
almost th e normal rated current, and the
line is only about 50%, look out!

Start looking for the overload . Ch eck
all th e low-voltage power supplies taken
from th e ftyback; the yoke; the high-volt
age tripler (if used) and an y and all loads
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Toshiba vacuum tubes
This is another re-run; it or iginally

came up some tim e ago. A fr iend in Ca li
forni a found th e answer and told me.
Problem is very short life of 23JS6 tubes
used in Toshiba Chass is TA C-641O. Th e
cure is using a 23JS6 tube manufactured
by Toshiba. In th is and similar chassis,
the tube is subjected to a tremendous
heater-to-cath ode voltage. Th e US types
will not withstand it, although they work
perfectl y well in all other sets, and are
within spec .! Th e Toshiba tubes are built
with a very high heat er-t o-cathode break
down voltage. Company address is: To
shiba America, Inc., 280 Park Ave, N ew
York, NY 10017 . If you can' t locate th e
near est Toshiba dist ributor, th ey can tell
you where it is.

He re's a clar ification of a sta tement
made in this column, some time ago ,
about using th e scope to check filter
capaci to rs by looking for signs of hash on

Vacuum tubes.
After printing a que stion from a reader

needing an old-type vacuum tube, I got
lots of letters from readers who had some,
as well as some useful addresses. For the
olde r tube types, try these companies:

Richard son Electro nics, Ltd., 3030
No rth River Road, Franklin Park, IL
60 131. Th ey, too, have a WATS line: 1
800-323-6860. (Thanks to George J . Fal
kenbach for thi s one)

John L. Groezinger sends in thi s one:
Thor Electr onics Corp. 321 Penns ylvania
Ave, P.O. Box 7070, Lind en, N J 0703 6.
Phone numbers: N Y Area, (2 12) 239
4510; N J Area, (201 ) 486-3300. All oth 
ers, 1-800 -526-40 52.

Doug Stevens of Hawai i, and several
others, sent in th is one, which sur prised
me a bit : Fair Radio Sales, Inc., 1016
East Eureka, P.O. Box 1105, Lima , OH
45802 . This company deal s in surplus
radio and electronic equipment, but it
turns out that th ey have qu ite a stock of
the older tubes, at some very good
prices.

Finally, although the re were a few oth
ers, Edward J. Modie , 141 West Mai n St.
Barn esville, OH 43713 says that he has a
few RCA/Sylvania type 75 tubes, if any
one needs them.

closed up shop. We finally found out:
Th ey still have a parts depot, with a
WATS line. Th e number is 1-800-447
836 1. Be sure you have the correct Admi
ral par t number, chassis number , and all
oth er data needed at hand .

25.5KV
HV

5.6KV
FOCUS

+18V

CONVERGENCE

II \<oe:-- AFC, SEARCH , CHROMA

Admiral parts
We get quite a few lett ers asking about

parts for Admiral TV sets, since the y

O"";-_Jl/ljl\,-_- --BEAM
LIMITER

on th is stage. A suitable variable voltage
line transformer costs about th e same as
one of tho se big power transistors! If you
save only one of them, the transformer is
a freebie . "

Fast-recovery diodes
Th e second item deals with an unu sual

problem we recently ran into . Thi s ap
peared in an SCR-type ftyback circuit,
such as RCA's. The commutating diode
across the SCR was bad . It was replaced
with a good fast -reco very diod e, and the
new diode blew out in a very shor t time!
After quite a bit of head-scratching, and a
couple of phone calls, we finally found
one that would work . Th at is a new spe
cial RCA power-switching diode ; th e part
number is 142569. It will hold up in th is
application .

Th e 142569 diode will work across
either the trace or ret race SCR. Frankly ,
we have not been able to find out why a
stoc k fast-recovery diode blew out so fast,
though its ratings were ample. Th at one
will do the job. Make a note of the num
ber and put it up over your bench .

+2501
+800V
BOOST
SO URCE
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SERVICE CL INIC
continued from page 101

the terminals. Reader wanted to know
where his vertical gain should be set on
the scope. In general, as high as possible,
so that you'll catch even the smallest
pulse or glitch on the B+.

However, some of the newer scopes are
so dang sensitive tha t you see all kinds of
stuff on the pattern even on good capaci
tors. That can be due to stray pickup, or
even to having the probe ground on the
wrong point (or leaving it off, which is
one of my pet goofs!) I suppose that a
good medium setting would be at a point
that gives you almost full-screen when
you are reading the rippl e on the inpu t
filter; somewhere around 2-3 volts for full
screen deflection. Tha t should be sensi
tive enough to pick up anything that can
cause troubles.

That' s about it for this time. I hope
that some of those items will be of at least
a littl e help, and good luck. R-E

service
questions

BAD FLY BACK
Th e question was about excess current

and the horizontal outp ut transistor blow-

ing in an RCA CTC-97. I suggested some
checks to see that other thin gs were OK .
Reply was: "We found the answer and it
was what you said! The new integrated
type flyback was bad. New one and new
output transis to r a nd it wo r ke d .
Thanks!"

Thanks to J .T. Durl and of Elk City,
OK, for that one.

PICTURE TUBE GOES OUT
Here 's a cutie! In this Motorola Quasar

T93B-A16-1, the heater of the picture tube
will light dimly in the OFF position. Turn
the switch ON, and the heater goes outl
I've tried to trace out things on the
switch, but I get lost. 5ams shows 6 wires
to TBDD (Heater transformer) and the one
in here has only four. I'm lost! Can you
help-B.H., Modesto, CA.

I hope so! Quasar 's CTV- 8 manual
shows the 4-lead transformer, which is
T801 here (T 800 in th e Sams; different
run , or something). That transformer
does only one thing : In the OFF position, it
feeds a low AC voltage to the heater of
the picture tube for instan t-on operation.
The on /off switch has an SPOT switch in
the secondary of this transforme r. That
switches the heater from the yellow lead
of T 80 l over to pins 19 (common) and
20, on the JA panel. In normal operation,
those are the picture-tub e heater supply,
derived from the flyback .

Th e brown lead from the heater goes to

the slider of the switch, the blue lead to
pin 20 (hot) . Check those.

HOT RESISTOR
Here 's one I ran into in a Magnavox

T991. If Q6 on the regulator board runs
too hot and eventually self-destructs,
check the waveform on the collector.
Although that isn't shown in the service
data, and should be, it's a square I50-volt
pop pulse about 20 microseconds in dura
tion. If that pulse is distorted in any way,
check the mat ing pins 11-12 on the moth
er board for possible bad solder joints.
That prevents the full feedback pulse
from TIOI gett ing to where it must be to
develop the proper bias on Q6. Must be a
clean square pulse or it won't do!

(Thanks very much to John Gorman,
of South Plainfield, NJ. I've run into a
few similar cases, but not many. Problem
is due to incorrect pulses on regulator
stages, letting them go "out of contr ol."
One had the opposite symptom. Th e
pulse was a squarewave, but should have
been a sharp spike! Bad capacitors in dif
ferenti ating circuit caused it. That wave
form was not shown in the service data
either!)

SHORT-LIVED BOOST CAPACITOR
First there was smoke, then narrow

raster and finally no raster at all. Boost
capacitor C111 was burned beyond rec
ognition. New capacitor and replaced

35 MHz,
FIXED DELAY,DUALTRACE
• Dual trace . 35 MHz bandwidth .
• 5mVlcm Vertical Sensitivity .• 10.0 ns

•
2 YEAR WARRANTY

Probes included on all scopes

30 MHz, VARIABLEDELAYED
SWEEP, DUALTRACE
• Built in variable delay circuitry
l ~Sec to 5 Sec. • SmVlOiv. Vertical
Sensi tivity .

20 MHz,DUAL TRACE
• Add. subtract modes on CH·l & CH·2
faci litate easy checkout for simultan~ous

pulses . signal levels . distomon & norse
cancelling.

20 MHz, TRIGGERED
• Single trace . automatrc trigger for
high ly stable. bright display.
• 17.sns ec rise ume. • 1OmVlcm to
20V/cm Vertical Sensrtrvtty : 11 steps .
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the original micro-synthesizer
Get A GNOME
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EXP. DATE

ST. ZIP

SIGNATURE

CARD NO.

CITY
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PR~ CRWTCARDORDERS ~
_ CALL TOLL-FREE .....

~~':.~~~;;..O~~El1 1-800-426-6254 ~~,T ~__
YES! I want to start learning Microprocessors. Ptease rush me:
0 8085 AATMicroprocessor TrJiningUnit .t $299.95plus S3 00P&H

NAME D V1$A D M$TCD

ADDRESS

---------- ------

You Learn How To:
. oeslgn& codemicro

processor soltware
. UselogiC& Bit

Manlpulallon Techniques
. Enter & execute programs

onyour own computer
eU nderstalld Microprocessor

Arch lteclure & Support
QlIPS

. Control Programmable TRAINING UNIT S299.95
Inputl Output Ports

. lmplement Real -Time Interrupt Handhr}g & 0.11.1Transfer

. Deslgn yourownrrucroccmputer

You Will Receive:
• A fully tested andassembled8085A MICrocomputer wlttl lK RAM. lK

EPROMand1KPROMMemory. Programmable 1/0. KeyboardUnit CPU
Card. DIsplay andOperatlng System.44pin edge connectorcan be
confIgured10any bus structure. areaon CPU Card for Customwue
wrap deSign Of user detmeomtertaceCIrCUI try. completely expandable

. Complete Step-by-Step msuccncnManual

. Complete Users Manual With programs Included

. 352pagefl85A Cookbook takesyouhom baSIC microprocessor
concepts to actual deSign of an 8085A MIcrocomputer

. 344pagesceo/~ Software DesIgn Book1Withover 19)executable
program examplesplus aelalledexammancn01all 244 Instruetlono;
andtypical assemblylanguage program for the8lBl /l()flS
Microprocessor
Slhlldim GLlUJnteed. If notcompletely satisfiedyoumay return
theproductWithin 30days lor a full relund

RATED BEST VALUE BY INSTRUCTORS

LEARN
MICROPROCESSING
on your own computer!

Every day more people discover that PAIA's
GNOME is the most versatile, cost effective
special effects device on the market today.

John Simonton 's time-proven design
provides two envelope generators, YCA, YCO
and VCF in a low cost, easy to use package.
Use alone with it 's built in ribbon controller or
modify to use with guitar, electronic piano,
poly tonic keyboards, etc.

The perfect introduction to electronic music
and bes t of all, the Gnome is only $59.95 in
easy to assemble kit form. Is it any wonder
why we' ve sold thousands?

IIIiA 1020 W. Wllslllr. B"d. otlahlllllll City, OK 73116

II I Send GNOME' ~i"CRO.-S~~;;ESiZERKi';'l
I IS59 .95 plus S2.00 postage)
It I GNOME MICRO-SYNTHESIZER
I (Fully Asse mbled ) sioo.eo plus S2 postage
: 1 ) Send FREE CATALOG ~ ~

I riame -------,~:::--""'='~:=?_....:",:-

: address_'""7:'iE?-=-:"":;;:?--===~~:'::"-_
: city state __ zip _
I visa_ IDA__ card no. _
I~ 0 pI.11-11 '.05 1843-9626
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ODD RASTER
In this Philco black- and -white set, I

needed a new deflection yoke- 76
14170-1, or Thordarson Y-94 . Put one of
those in and got an odd raster, with about
two inches of black on both sides. Check
ed everything else. N o luck . Here's the
answer. The magnets glued to the sides of
the yoke were installed so the polarity was
backwards. They opposed the sweep and
distorted it ! Taking both of them off
cured the problem.

Thanks to John Conti, of Texas City,
TX, for that oddball case . R-E

ing system problems or in planning your own
modifications.

The Elf II includes 256 bytes of memory;
enough for elementary programming exer
cises. Using the 1802's DMA (Direct Memory
Access) facility starts program loading at
address 0000 with a minimum of hardware.

If you want greater convenience an addition
al $39.95 buys the Giant board module that
includes a ROM-based monitor. That monitor
lets you examine and change any section of
memory; youare no longer confined to starting
at address O. It also gives you an 8-bit input
and an 8-bit output port to control external
circuitry, a serial input/output port for con
nection to a printer or terminal, and a tape
recorder interface to be used for saving and
loading programs.

Netronics has a catalogue of expansion
items, including a color and music board, a
light pen, a prototyping board, 4K memory
boards, and an ASCII keyboard and compan
ion video-display board. Available software
includes a disassembler, and the Elfbug moni
tor that lets you insert breakpoints into a
machine language program. A cassette text
editor is available to prepare mnemonic assem
bly language source programs that can be pro
cessed by the cassette assembler to produce
executable machine code. Also available is a
full BASIC interpreter.

While the Elf II is an excellentand inexpen
sive way to learn about the 1802 microproces
sor, and processors in general, at their most
fundamental level, other alternativesshould be
explored before beginning a large systems
expansion.

Additonal information is available from Ne
tronies Research and Development Ltd., 333
LitchfieldRd., New Milford, CT 06776. R-E

EQUIPMENT REPORTS
continued from page 44

"Resistors, etc. checked out OK . I
tried a new 6BL8 oscillator tube. Volt
ages much closer to normal. Looked over
at cathode-current monitor and it was
down to normal 225 rnA! DC voltages all
back up to the right value ! I didn't try a
new 6BL8 earlier because it was almost
new; I'd put it in only about 90 days
ago!"

That is indeed a valuable hint. This is
the first time that I've heard of a drive 
flattening problem caused by the oscilla
tor tube! There have been many cases like
that, but till now, they've all been due to
grid emission in the horizontal-output
tube.

NO-COLOR PROBLEM
Thanks for the help on the RCA CTC

27X with the no-color problem. I finally
loca ted a 3.16 megohm resistor in the col
lector of the ACC transistor that was
open . That caused the ACC stage to kill
the color . Couldn't find that odd value,
and it was a I% type, so I used a 3.0 Meg
and 160K in series, an d it worked. It 's
Rl72 and it's among quite a bag of
worms ' in that circuit ! Had to take it all
apart before I caught the open one.

Thanks to W. J . McLain of Phoenix,
AZ, for the feedback. (That was a
goodie!)

wesk output tube. Rsn two days in shop
and two weeks in the home. csme bsck,
C111 burned up sgsin/ Tell me whst the
obvious solution is/- B.A., Lindenhurst,
NY.

From the length of time the set did
work well, it seems to me that the
repl acement capacitor must have been
defective. Two things could have made
thi s happen-one would be excessive
pulse-volta ge from the flyback. Th at
would have shown up as high boost volt
ages, high voltage sweep, and so on. So,
we don't have much left except for a bad
capacitor.

Be sure you use a type that will with
stand high RF currents. Polycarbonate
die lectric and others. That capacitor get s
quite a high pulse voltage, and from the
symptoms, it suffered a gradual heating
until it broke down. The original is rated
for 6 kV. Be sure your new one has at
least that much rating.

QUICK AND DIRTY FIX FOR
ARCING

J .S. Belcher of Greenup, KY, sends
along this hint for arcing between the
grounding spring and bell of a CRT. He
says it's a qui ck and dirty fix but it works!
Just push a wad of aluminum foil be
tween the ground strap and the dag coat 
ing of the tube. J .S. says he wrapped up a
small plastic bag with the foil to give it
more "spring," and it worked.

Th ank you sir; suggestions are always
welcome.

GRID DRIVE FLATTENING
This Motorols -Qussar TS929 chsssis

was working only fsirly well. The 6LF6
horizontsl-output tube wss drawing over
350 rnA. Boost voltsge is quite low, snd so
on. The drive wsveform looks odd, but
I've noticed thst lot of them do. Any
idess?-A.O., Adel, IA.

I told him to do the standard things.
He replied: "I kept checking things and
finally got it. For one thing, the dr ive
waveform on the 6LF6 grid didn't look
right. New tube did not help ." (Th at was
one of the stock tests, for possible grid
emission in 6LF6, that I suggested.) "Got
over into the horizontal oscillator stage.
Voltages there off enough to be suspi
cious .
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Two 0-20 VDC supplies, 0-2A full load. May be used in series
to provide 0-40 VDC, 0-2A . One 5 VDC (OAA full load) fixed
supply. Two digital voltmeters 0-99.9 VDC with separate inputs
on the front panel.

WP- 70S Triple Output

• Supply line: 105 to 130V. 48 to 500Hz. Isolated output: 0 to
150V 48 to 500Hz. Leakage: Less than 0.1rnA. Power rating
(resistive load): 400VA. Meter: Taut band 3V2 :: 2% . Size:
3%' x 8%' x 8%'. Weight: 14V2 Ib. • Comes with output cable.

Power Supplies
WP-2 9 Mon itor Isotap

Model WD·747
• Large 3V2 digit as LCD readout.
• Side switches for easy one-hand

.use.
• Accuracy better than 0.8% DCV.
• Resolution down to 100/LV, 100/LA

DC, 0.1!1.
• Only DMM with built-in socket for

transis tor hFE testing .
• 10Mn input impedance, 10 amp

DC range.
• Auto zero polarity. Full overload

protection.
• All functions color coded.
• Rugged orange-co lored ASS

plastic case .
• Comp lete with battery , deluxe test

probes and spare fuse.

lIZ WD-747
nCH DMM .
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lectron i CS CO" Inc.

14663 Lanark St. • Van Nu ys, CA 91402
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to dosowithoutsigningup fpr acostly. long-rangeprogram. This proven method
covers it all from basicelectricity to digital electronics andthere's an exce llent
chanceit will quality for employerreimbursement whereyouwork. Jointhemore
than 50,000 students, hobbyists and technicians who yearly enjoy PPG
electronic kits and courses . Place your order before October 31, 1980 and
receive FREEneedlenose pliers and dikes as a bonus.

To Order your PPG Basic Electronics Course. send check or mon ey order for only
$169.95 plus $5.00 shipping charges; OR if you want to take advantage 01 our special
10-payment. Pay-As-You-learn program, send only $21.50 to receiveyour first packet of
materials.
~~- ---- ---- - - --- - -- -~
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I -City State' ..LZIP _
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Unique, low-cost, home-study
course prepares you for the
electronic 80's!
Here's What You Learn!
Va lue-packed course teaches you the fundamentals of AC and DC electricity and
powersupplies, circuits and circuit assembly, amplif iers and oscillators, digital
electronics and integratedcircuits.. .plusyou learn to solder, read schematics,
readresistor colorcodes, know all the latest compone nts,design circuit boards,
use engineering Protoboards, assemble electronic projects and kits! It's a
bonanza of everythingyoualwayswanted to knowat anunheardof low priceyou
can't afford to pass up!

Here's What You Get!
Noothercomparablypricedhomestudycourseofferssomuchfor solittle! This
amazing course, taught in U.S. Government. CETA-sponsored classrooms,
includes 230 electronic components, which you use to perform 20 exciting,
instructive training activities. In addition, you build six permanent projects.
including highly useful 3-stage AC-OC power supply. LED blinker. component
substitut ionboard. audio amplifier. audible continuity tester andlogic probe for
usein digital electronics.All activitiesandprojects are fullydocumentedin four
concise, easy-to-read. step-by-stepactivity manuals. Course-work is presented
in four. thoroughly illustrated lesson manuals.

Moneyback Guarantee!
To provetoyouthere is nobetter valuein electronics education anywhere weare
offering you an unconditional. money-back guarantee! If you are not fully
satisfied after examining your PPG Basic Electronics Course for ten days, just
ship it backto us and we will refund your money. less only shipping charges.

How The Course Works
PPG's Basic Electronics Course is designed for home study. You learn step-by
stepat your own pace. You read the lessons, do the activities, takethe self-test
quizzes provided. Then. if you need help, you contact PPG for assistance. Our
training counselors will respond promptly and courteously with complete
answe rs to your questions. You learn electronics the easyway!

Free Tool Offer
You've always wanted to know more about electronics. Well now's your chance

(/)
o
Z
o
II:
Io
W
...J
W

6
Ci
~

104



$4.95

$3.95

$3.95

$3.95

$4.95

$19.95

Fift y Years
of

Innovation

~
Zip _State _City _

RE-1180

Address _

Mai l check or money order to Texas Instru
ments, P.O . Box 3640, MIS 84, Dallas,
Texas 75285.
Orders in ContinentalU.S. shipped prepaid .
Foreign orders: Prepaid inU.S. dollars only.
Includeshippingcosts.
Prices subject to change without notice.

o LCW8161 Basic Electricity and DC Circuits
1026 pages. Building blocks for athorough work
ing knowledge of DCcircuits.

o LCB3361 UnderstandingSolid-State Electronics
, 270 pages - New 3rd edition. Individualized ap

proach for learning microelectronic basics.

o LCB3311 Understanding Digital Electronics
265 pages. The springboard for a look into the
fascinating world of today's electronic logic de
vices, circuits and systems.

o LCB4023 Understanding Microprocessors
288 pages. For the newcomer to microproces
sors. What they are, what they do and how they
work.

o LCB3321 Understanding Calculator Math
224 pages. Unlocks the real power of your
handheld calculator - loaded with practical
applications.

o LCB4521 Understanding Communications
Systems
288 pages. Electron ic Communications Systems
- what they are, what they do, how they work.

Add sales tax, except AK, DE, MI, NH , OR .

Name _

TEXAS IN STRUMENTS

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

This book
tells you
how.
And why.

Understanding Microprocessors .
From the Texas Instruments

Learning Center. 288pages . $4.95.

Learn quickly and easily about the explosive impact microprocessors have
had on electronics technology.

How the "miracle chip" works to make those things you use everyday 
calculators, appliances, microwave ovens, stereos, tv, automobiles - even
toys and games - do the remarkable things they do.

Understanding Microprocessors is the latest addition to the Texas 1nst111
ments Unders tanding Series T." All T1 Understanding Series books are
ideal for those who want to learn about today's technology- without
having to devote years to the study.

Written in bright , clear, down-to-earth language, and fully illustrated,
you'll find th ese books tobe invaluable tools for your personal entry into the
microelectronics rev olution. See coupon for all details .

This chip
changed
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Put Professional Knowledge and a

More information on stereo products is available.
Use the Free Information Card inside the back cover.

CIRCLE 132 ON FREE INFORMATION CARD

of 0.5 watt . Other features are leathery soft ear
cushions and a 10-foot coiled connecting cord
with a 3-cl rcul t phone plug. It's packaged in a
3-color display carton . Suggested reta il price of
model 60A Is $14.95. -BP Electronic8, 855
Conklin St., Farmingdale, NY 11735. R-E

tivlty of 110 dB at 1,000 Hz with 1 mW, a matching
Impedance of 8 to 16 ohms, and a maximum Input

STEREO HEADPHONE, model 60A, offers high
quality sound at an affordable price . It features
individual volume and balance controls, a sensi-
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coli . The 4128 has a power handling capacity of
50 watts and a frequency response of from 70 to
15,000 Hz.-Heppner Mfg ., Belvidere Rd., Round
Lake, IL 60073

AXIAL DOME 2-WAY CAR SPEAKER, the model
4128, consists of a 4 X 10-lnch woofer and a
1-inch Super Dome tweeter . The woofer boasts a
20-oz. ceramic magnet and 1-lnch hi-temp voice

by correspondence, while continuing your
present job. No commuting to class. Study
at your own pace. Learn from comp lete and
explicit lesson materi als, with additional
assistance from our hom e-stud y instructors.
Advance as fast as you wish, but take all
the time you need to master each topic.

The Grantham electronics degree pro
gram begins with basics, leads first to the
A.S.E.T . degree, and then to the B.S.E.T.
degree . Our free bulletin gives complete
details of the program itself, the degrees
awa rded, the requirements for each degree,
and how to enroll. (We are located at 2500
S. LaCienega Bl., Los Angeles, Calif.) Write
to our mailin g address shown below for
Bulletin R- 80

Grantham College of Engineering
P . O. Box 35499

Los Angeles, California 90035
Worldwide Career Trainin g thru H ome S tudy

DEGREE

COLLEGE DEGREE

HOME
STUDY

in your Electronics Career through

Subtotal _
Sh ipping (35¢ per book)

Sales Tax (NY State residents)-------- -
Total _

Title
o How To Bui ld Your Own Metal &

Treasure Locators $2.95o A Practical Introduction To
Digital IC's $2.95o Electronic Calculator Users
Handb oo k $2.95o Popular Electronic Proje cts $3.50o Electronic Music & Creative Tape
Record ing $3.50o $15/ 15% Membershipo $25/ 20% Membership

n CASH NOW
I'Ve checked off three books that I want to buy. I've included payment for two of them at the full list
price. I understand the th ird book Is FREE.
n $15 for. 15% discount
I'Ve checked off the book I want FREE and have included my $15 membership fee. I understand that
this fee makes me a member of your book club for one year and that during that time I can orde r as
many boo ks as I want and deduct 15% from the list price.
D $25 for • 20% discount
I'Ve checked off the free book and have enclosed my $25 membership fee. I understand that this fee
makes me a member of your book club for one year and that during that time I can order as many
books as I want and deduct 20% from the list price. I further understand that I can use my $25
membership fee as a cred it toward future purchases.
Signature _

Name _

Address _

Cily' Slale Zip _

Tota l Price

- --- - - - - --- - - - ------- ORDER FORM .---------------------

Select the books you want or jo in the club now. Either way you earn a free book and
can qua lify for discounts of up to 20% for the next year.
Here are 5 great books to start your membership. Select the ones that you want to read.

Electronics Paperback Book Club
Qual ity Paperbacks at Affordable Prices
Buy two, get one free!
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MAIL TO:
ELECTRONIC TECHNOLOGY TODAY INC.
17 Slate Lane Central Islip, NY 11722 No Canadian Orders
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More information on computer products is available.
Use the Free Information Card inside the back cover.

ADAPTER/MOTHERBOARD, the Basic 8100, is
designed to be used with the TRS-80computer. It
provides an interface to the S-100 Bus, with six
S-100 card slots and converts the TRS-80 signals
to S-100 signals. The Basic 8100 includes an
extension connector for adding another mother
board. Each basic unit provides six connectors
and card-guide sets. There Is an options kit for
the Basic 8100 for providing both additional I/O
and RAM capabilities. The RAM option includes
support circuitry for eight 16K or 4K dynamic
RAM chips, DIP switches, bypass capacitors,
sockets for all IC's, and instructions. The options
kit also provides either standard RS-232-C I/O
Interface or 20 mA serial teletype I/O Interface.
That option comes with everything needed for the
Interface circuitry-sockets, IC's, OB-25 connec
tor, parallel connector, and software. The Basic

81.00 features selectable odd, even, or no parity,
and 5, 6, 7 and 8-bit word length with I, 1'12, or 2
stop bits. It Is available either assembled and
tested or In kit form. Suggested retail price is
$245.-California Computer Systems, 250 Ca
ribbean Dr., Sunnyvale, CA 94086.

GRAPHICS INTERFACE, model SOl, Is a hlgh
resolution unit designed for Cromemco computer
systems. It displays color or black-and-white
Images with up to 756 by 484 point resolution.
Features Include color-map selection, dual-page
windowing function, automatic area fill mode, and
NTSC broadcast compatibility. The SOl consists
of two circuit boards that plug into the S-100 bus
of the system, and uses direct memory access to
display the contents of display memory. Each pix
el of the display can be mapped from one bit of

CIRCLE 122 ON FREE INFORMATION CARD

the display memory and 12K or 48K of memory
can be used. In the nybble-mapped mode, any 16

of 4096 possible colors can be displayed In one
picture. In the bit-mapped mode, any two colors
can be displayed, and In black-and-white nybbte
mapped mode there can be 16 shades of gray.
The SOl has three separate analog output signals

to drive the Red, Green, and Blue guns of an RBG
monitor and a composite sync signal Is switch 
selectable on any of the three outputs. Suggested
retail price is $595.-Cromemco, Inc., 280 Ber
nardo Ave., Mountain View, CA 94043. R-E
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More information on new lit is available. Use the
Free Information Card ins ide the back cover

RCA SK SOLID STATE REPLACEMENT GUIDE
1980 is 368 pages and offers 1,080 solid state
replacement devices that replace more than
161,000 domestic and foreign types . There is a
dua l numbering system which shows both the SK
stock number and the sto ck number in the sys
tems used by EGC, REN, and TM.

There is information on RCA's fu ll line of
replacement transi stors, rectifiers, thyristors, in
tegrated circ uits , and high-voltage tr iplers, in
clud ing many MRO (Maintenance and Repair
cperation), replacements. The gUide also in
cludes an index and a com prehensive data sec
tion with list ings grouped acco rding to the type of
device. The price of the guide is $1.50.-RCA
Distributor and Special Produc ts, PO Box "597,
Woodbury, NJ 08096.
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VIDEO!AUDIO SUPPLIES AND ACCESSORIES
CATALOG, contains 80 pages describing hun
dreds of unique and innovat ive items for audio
and video users . Featured produ cts include cus
tom cables, video cassettes, tape labels, hard
to-find connectors and adaptors, microphones,
test charts, audio cassettes, tape cleaning sup
plies, cab le markers, splicing kits, books and ser-

vice manuals, tool kits, sto ryboard pads , and
many other Items. The catalog also introduces
the pocket cable tester and the littlite. Name
brand items are offer ed, such as Memorex,
Switch craft, Belden, Maxell, Shur e, Vaco, Brady ,
and many others.-WIDL Video, 5245 W. Di
versey Ave., Chicago, IL 60639.
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ALUMINUM SOLDERING GUIDE, Alu-Sol Multi
core Solder, Is a 4-page brochure that provides
information on soldering aluminum using the mul
t i-co red solde r, Alu-Sol 450. Alu -Sol 450 is a
combination of a flux and silver-loaded tin-lead
sold er that contains no bismuth, zinc, cadmium
or aluminum. The brochure prov ides complete
applications, technical data, joint design recom 
mendations and soldering techn iques. Detailed
performance information is also given including a
table on the solderab ility of various wrought and
cast aluminum alloys, different aluminum finishes
as well as other metals and alloys using Alu-Sol
450 .- Mult icore Solders, Westbury, NY 11590.
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ELECTRONICS CATALOG, contains 80 pages
crammed with hundreds of bargain-priced elec-

tron lc parts and equipment . listed are factory
surp lus items plus many unusual and hard- to-find
parts. This cata log wil l be of interest to everyone
in the field of electronics-teachers, students,
hams, hobbyists, as well as technicians, dealers
and manufacturers.-Etco Electronics Corp.,
Dept. 113, Box 796, Platt sbur gh, NY 12901.
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KEYBOARD-SWITCH CATALOG, is a 4-color, 12
page catalog featuring the compl ete Series T-5
line of mechanical contact keyboard switch es.
The cata log covers 12 basic switch types, elect ri
cal specifications, mechanical dimensions , PC
board layout and mounting requirements. It also
covers dimensions, styles, and colors available of
stock and custom keytops and lighted-swi tch
lenses.-MEI, Inc., Park Center, Sterling, VA
22170.
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CROSS REFERENCE FOR VARIABLE TRANS
FORMERS, Interchangeability Chart, is a six
page two-co lor guide covering over 400 models.
The listin g shows the equivalent catalog numbers
for simila r types made by other variable trans
former manufa cturers. The gUide lists current rat 
ings from 0.8 amps to 540 amps as well as mode l
numbers.-Staco Energy Products Co., 301
Gaddis Blvd., Dayton, OH 45403 . R-E
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•

BH1111III!1lI.
Microcomputer-Controlled
AutorangingDMM Model 2845

• Computer stabilized accuracy to 0.1% • Long life , high reliability
• Auto-perfection Four hermetically sealed reed relays perform

Selects range for maximum resolution range switching with virtually no contact wear.
• Audible conti nuity indicator • Microcomputer intelligence

Built-in audible tone generato r Designed around 4-bit microcomputer. Analyzes
• G-MOV overload protection stored data and range that provides greatest

Provides AC and DC voltage range protection to display resolution. Program memory capacity
• ~~?gl~~ci~rR~qfeeldask 1024 x 8 bits of ROM supported by 48 x 4 bits of

data memory RAM
Accuracy maintained in RF fields

.. . in stoc k and available for immediate delivery.
Dual Trac~ 5" SweeplFunclion Semiconductor Portable Digital
30 MHz Triggered Scope Generator Transistor Tester Capacitance Meter
Mod'~'." . @1 Mod"5208 Model 820

Order with Confidence and get the Fordham Advantage!
Call for TOLL FREE FORDHAM -' ,O . - • Master Charge
-.!!!.pnces I ~.1SA' . • BankAmericard

(800)645-9518 ~-~ : ~~~ig?d~r
m N,Y State carr (5 161 752-0050 855 Conklin St. Farmingdale, N.Y. 11735 '---=-" ~ COD 's extra
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radio producf:s I
I

More information on radio products is available. Use the
Free Information Card ins ide the back cover.
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KILOWATT LINEAR AMPLIFIER, model 444 Her
cules, featu res Instan t break- in and requi res no
tun ing-the front panel uses just four switches
(power, mode, meter, and band). Behind the
black -out upper pane l are two large meters that
light up when AC power Is turned on. One mea
sures collector current, the other measures col
lector voltage or power (forwa rd and reverse).
There are also six status Indicators with LED's
that can show the following condi t ions: overdri ve,
improper control-switch selling, heat-sink tem
perature, SWR, overvoltage, and RF out put bal
ance. The amp will shut down when set limit s are
exceeded .

The model 444 uses two 500-walt push-pull
transistor amplifier modules, operati ng at 45
volts DC at 22.2 amps , and providing 600 walts
RF output. Frequency range is 1.8 MHz through
21.5 MHz, and input and outpu t impedance Is 50

CIRCLE 111 ON FREE INFORMATION CARD

ohms . The separate power supply prov ides 45
volts DC at 24 amperes and an automatic line
voltage correction circuit elim inates the possibili 
ty of applying too high a vol tage to the final tr an
sistors. Price is $1575 .-TEN-TEC, Inc. , Highway
411 E., Sevierville, TN 37862.

MARINE CD ANTENNAS, models MC277 and
MC270, are designed for use on fiberglass, wood ,
plastic , or metal boats and recrea tional vehicles
and do not require ground planes. Both antennas
feature a molded, hinged base that locks in an
upr ight pos ition for transmission and folds 180·
for out-of-the-way storage when not in use. Both
include a prew ired coax assemb ly sealed into the
base for moisture protection. The mode l MC277
Sea King Is a nine-foot fiberglass whip that pro -

CIRCLE 112 ON FREE INFORMATION CARD
vides maximum range and performance and is

priced at $39.95 . The model MC270 Sea Sprite Is
a loaded fiberglass stick -type that comb ines the
convenience of short height (39 inches) with hlgh-

performance characte rist ics . It is priced at
$31.95.-Antler Antennas, P.O. Box 40526, Fort
Worth, TX 76140. R-E
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DECEMBER 1980

Test
computer
terminal

_CRTs_
with a

B&K-PRECISION
portable

CRTanalyzer

• Build This Hi-Fi
Minispeaker

Complete construction
plans for a low-cost sub
compact speaker system
that delivers high-fidelity
performance.

• How To Locate Faults in
Coaxial Cables

Nifty troubleshooting
method locates open or
shorted conductors in
hard to reach coaxial ca
bles.

PLUS:

Hobby Corner

Communications Corner

• How To Build Your Own '
Robot

Part 5. Complete details'
on how to wire the body ',
and build a remote con- ',
trol box.

• A Potpourri of Useful
Information

Hints, tricks and circuits
to help you troubleshoot
and repair circuits, In
cluded are actual : case
histories along with trou
bleshooting procedures.

Service Clinic

Equipment Reports

and more ...

\

ISO~TIP for soldering
control and convenience

temperature control
50W iron ma intains any tempe rature
between 400-750°F wi th ± 2%
accuracy to sold er del icate com
ponents wi thout damage. Allen key fo r
tempe rature adjustm ent inc luded.
Heats in 45 seconds, indicated by ther
mostatically contro lled lamp.
Production 50 - No. 7200

cordless convenience
High capac ity nickel ca dm ium batte ry
power lets you take low-voltag e solde r
ing anywhere ! Complete rec harge in
3-4 V2 hour s. Partial rech arge in less
tim e. Isolated tip design with a wide
range of "snap-in " tip s avai labl e.
Quick Charge - No. 7700

Available at most electronic
parts distributors..

WAHL CLIPPER CORPORATI N
ORIGINATORS OF PRACTICAL CORDLESS SO ERING
Sterling, Il linois 61081 • (815) 625-6525
" Ma nufacturing Exce llence Si nce 191

Inti . 51!>" 6460 W. Cort l and St . • c nrc acc. Il 60635
Canad ia n Sale s: Atlas El ectroni cs. Ontario

BIIJJ!1JJ1IIII
DYNASCAN
CORPORATION

6460 West Co rt land Str eet
Chicago. Illinois 60635 • 312/889-9087

Now you can save time and reduce call
backs by field testing most any monitor
or computer-terminal CRT. The
B&K-PRECISION 467 CRT restorer/
analyzer provide a definite "yes or no" an
swer to tube condition on an easy-to-read
meter. It offers fast set-up and testing and
measures true dynamic beam current. All
CRTsare checked identically- including
all color "in-line" and "one-gun" types.
Checksvirtually all types of terminal CRTs.

In addition, the 467 offers a powerful
digitally controlled CRT restoration
method so that you'll be able to extend
the life of many " bad " CRTs and
guarantee results.

• Exclusive multiplex technique tests
all three guns of a color CRT
simultaneously

• Exclusive circuit tests focus-electrode
lead continuity

• Obsolescence proof: perpetual set-up
charts available

• Improves profitability by reducing call
. backs-repair a terminal in one trip

instead of two!
• Entirely self contained; weighs only

. 10pounds
For additional information and the
name of your local distributor, call toll
free 800-621-4627.
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3275 North B. Ave.
Kissimm ee. Flo rida 32741

Clearly the cnoice of those
who know quality.

See your dealer or write:

CB,AMATEUR or
COMMERCIAL
COMMUNICAn S

Mobi le or base stat ion .
Whatever your needs, Hustler
has the quality for exceptional
mechanical and electrica l
performance. The resu lt of
uniq ue eng inee ring expe rtise ~,.\and innovation, respected
throughout the industry.
For outstanding antenna
qual ity, look to Hustler!

\

Hustler has
the antenna you're
lookin9 for!
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More and more tec hnic ians are switc hing
to RCA Flameproof Film Resisto rs. Here
are 4 important rea.sons why:

• Ma ny of today's c irc ui ts require
flameproof resis to rs.

• High quality service demands high
quality rep lace ment parts.

• T hey ' re ava i lab le in th e popul ar
wattage ratin gs - '/4. '12, 1 and 2 watts.

• Va lues run fro m 0 .1 O hm to 1 .5
Mego hms . Altogether there are 643
film resistors to choose from.

And , RCA 's co nve nie nt, pre loa ded and
prelabe led Flameproof Resistor Kit makes
it easy to sto re and locate yo ur resistors.

See your RCA Dist ri butor fo r de tai ls o r
w ri te to RCA Distri butor and Spec ia l
Products Division , 2000 Clements Bridge
Road, Deptford, NJ 08096.

nell Flameproof
Film Resistors

HIGH STABILITY
CRYSTALS FOR

FREQUENCY '\..7
OR TIME ---fU1.1l.

USE THE BEST
BUY

JAN CRYSTALS
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I .CB I• CBstandard
• 2 meter

• Scanners
• Amateur Bands

• General communication
• Indust ry

• MarineVHF
• Micro processor crystals
Send 10' for our latest catalog.

Write or phone for more deta ils.
Jan crvstais

2400 Crystal Drive
Ft. Myers, Florida 33907
all phones (813) 936 -2397

easy to charge•..•~.. . . ~~ " - ~ .~

I I

Technicians-
RCA Flameproof Film
Resistors simplify your
replacement problems.

Put your
money where
your Heart is.

Q
+ A .rnencen

Heart
l; Association

WE'RE FIGHTING FOR YOUR LIFE

HI-FI STEREO
continued from page 75

tha n a switchable circuit -interruption
point in the long signal path from pro
gram source to loudspeaker terminals.
Usually, the tape-monitor interruption
point occurs immediate ly after the pro
gram-source selector switch. In some
components , an addit ional stage of gain
or a stage used as a buffer amplifier
may be added, as shown by the dotted
lines of Fig. 5. In eithe r case, the jack
labelled "tape out" (only one channel
is shown for convenience , but in a
stereo component, ' the identical con
figuration would appear for the alternate
channel) is intended for connection to
the input of an accessory component or
a tape deck, while the jack labelled
"tape in", "monitor" or " tape play"
connects to the output of either a tape
recorder/deck or the output of one of
the many auxi liary devices or acces
so ries.

If nothing is connected to the tape
monitor circuit and the front-panel tape
monitor switch is depressed or moved
to the "tape" setti ng, it is clear from
Fig. 5 that the signal path will be com
pletely broken or interrupted and
nothing will be heard from the system 's
loudspeakers . On the other hand , if a
tape deck (for example) is connected to
the tape -monitor loop and the "tape"
posi tion of the front -panel tape-monitor
switch is chosen, only the output of the
tape deck will be fed to the succeeding
amp lification stages and ultimately to
the loudspeakers. regardless of the
setting of the main-prog ram selector
sw itch on the front panel of your re
ceiver or amp lifier.

Often . users forget those important
fac ts and, when they turn on their sys
tems and discover that no sound is
coming from the loudspeakers, they
pan ic and place a call to their local ser
vice technician. Only when he arrives
and simply restores the tape-monitor
swi tch to its "out" or "source" posi
tion do they realize that they have
wasted a service ca ll. R-E
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CLASSIFIED COMMERCIAL RATE (for firms or individuals offering commercial products or ser
vices) . $1.50 per word prepaid (no charge for zip code) . . . MINIMUM 15 WORDS . 5% discount
for 6 issues, 10% for 12 issues within one year. if prepaid .
NON-COMMERCIAL RATE (for individuals who want to buy or sell a personal item) 8~ per word
prepaid . . . no minimum.
ONLY FIRST WORD AND NAME set in bo ld caps. Additional bold face (no t available as all caps) at
10¢ per word. All copy subject to publisher's approval. ADVERTISEMENTS USING P.O. BOX
ADDRESS WILL NOT BE ACCEPTED UNTIL ADVERTISER SUPPLIES PUBLISHER WITH PER
MANENT ADDRESS AND PHONE NUMBER. Copy to be in our hands on the 26th of the third month
preceding the date of the issue (l.e.•August issue closes May 26). When normal closing date falls on
Saturday, Sunday. or a holiday. issue closes on preceding working day.

Sick of Network TV?

TELEVISION alignment - in minutes-while ob 
serving revolutionary pattern on screen . Check
RF. IF. video, instantly! So simple and inexpen 
sive it's incredible. Complete plans -$6.00. Free
details. JOHN KOZULKO, Box 2702R. Clearwat
er. FL 33517

PRINTED circuit boards from sketch or artwork.
Kit projects. Free details. DANOCINTHS INC.,
Box 261. Westland. MI 48185

Our 94-page catalog and InfOfTTlatlonbook tell
the whole story! Inexpensive dishes, high pro
feeds, computer aiming software! Specs, kits
and more! Send $7.95 today!

24·hour C.O.D Hotline ~
(305) 339·7600 r~~L

SPACECOAST RESEARCH
Dept. T. P.O. Box442, Altamonta Springs, FL32701

0... .-ceI_ leta you got
_ 75 channela 01 toleYI ·
oIon dlrectty lrom Ntth
ootlItlng_ TV _lItHI:
HBO, Showti ..... auper at.
tiona. sporta _ memaa
!rom around the _d.

SatelliteT~
FOR THE HOME

PLANS & KITS

• ~'>'lf;'~"'"•• :l TV· ""t:>'1J.;.~
ttert an e V. must 0< all _ners and ':f:

Do-it-jourselfers. Build aVideo Systemthewhole lamily oo~
can enjoy! Nocommercials, FREE movies, sports and
'lei" Shows · worldwide, crystal clearreception connects
toany 1Vset. 100 pages(8x It) loaded withpholDs, plans, kits
TEllSEVERYTHING! Satisfaction Guaranteed.
send $7.95 11lOo\Y!Add $2.0010< 1st class (air maiO.
Orcallour 24hour C.O.O. rush·O<der line (305) 8li2·5061. .
GLOBAlTVElECTRONICS, P.O. Box 219·V, Mailland.FL32751

DIGITA L mu ltimeter kits handhe ld, best quality
0.1% accuracy. The lowest price in America
$67 .50 write: E. G. TRONICS, 8254 Greenleaf Cir
cle , Tampa FL 33615

SPEAK ERS. Save 50%. Build your own speaker
system. "Free catalog" wr ite: MC GEE RADIO,
RE 1901, McGee Street, Kansas City . MO 64 108

PROJEC TION TV . .. Convert your TV to project
7 foot pict ure . Resul ts equal to $2.500 pro jector.
Total cost less tha n $20 .00. Plans & lens $16.00.
Illust rated information free.. MACROCOMGC,
Washington Crossing. PA 18977

up to
15% Discount
on TRS-80's

26· 105 1 4K LEVel I. $424 .00

26-1050 16K LEVEL II $670.00

1-800-841-0860 TOLL fREE

MICRO MANAGEMENT SYSTEMS. INC.
Downtown Plaza Shopping Center

115 C. Second Ave . , S.W.
Cairo. Georg ia 31728

(9 12) 377 ·7120 Go. Phone No.

SATELLITE TELEVISION
ANTENNA azimuth and elevation for all Western
Hemisphere geostationary satellites. $4.00 and
your lati tude and longitude. Free samp le SAS E.
DAVID FREY, Box 259 1. Satellite Beach. FL
32937

To run your own cla ••ified ad, put one word on each of the line. below and send this form along with your check
for $1.50 per word (minimum 15 warda) to:

SAVE 90%. Build your own minicomputer. Free
details. DIGITRONICS CORPORATION, 2723E
W. Butler or., Phoenix, AZ 85021

Rad io-Electronics, 200 Park Ave nue South, N.V., N.V. 10003

Special Category: $10

(PLEASE PRINT EACH WORD SEPARATELV, IN BLOCK LETTERS.)

ORDER FORM
PLEASE INDICATE in which category of classif ied advertis ing you wish your ad to
appear. For special headings, there is a surcharge of $10.

) Plans/Kits () Bus iness Opportunities () For Sale
) Educationllnstruction () Wanted ()

NEW plans. Telephone memory dialer. negative
ion generator. burglar alarm. $3.00 each. Sub
scription television decoder. $10.00. Plans in
clude detailed instructions and circuit board pat
terns. COLLINS ELECTRONICS, Box 6424. San
Bernardino. CA 92408

DECODE Morse and RTTY signa ls off the air with
new Morse-a-Word or RTTY reader. Morse key
board also available. Kits or factory wired. Send
for details. MICROCRAFT, Box 513R. Thiensville.
WI 53092 (414) 241-8144.

BUILD electronic burglar alarm. Most versatile
and practical home alarm available. Fantastic
features. Build for $130.00. Complete plans.
schematics, parts lists $12 .00. Specifications
sheet and photo $1.00 (deductible when ordering
plans). BUSH ALARMS, 501 Prada Dr., Milptls.
CA 95035

TELEPHONE calls recorded automatically. unat 
tended. build yourself for less than $10.00. Detail
plans $2.50. GARRETT ELECTRONICS, 6451 Im
perial Avenue. San Diego , CA 92114

ELECTRONIC toys and games. Build your own
and save. Plans for 10 toys $5.00. MICRON, 210
E. Belcrest Road. Belair. MD 21014

CABLE TV descramblers and converters. Build or
buy . For information send $2.00. C&D COMPA·
NY, POB 26. Hudsonville. MI 49426

'-l one 0 CAPACITANCE METER .1pF to 999KuF
In 0 FREQUENCY COUNTER 35MHz

kit 0 SQUARE WAVE GEN. 1Hz to 99KHz
o OHMMETER - 3.58MHz Xtal - Regulated PS- Five
.8" Readouts-Low cost TTL Clrcuits- Automat ic
Dec imal Placement-Be AMAZED -Build It for
$50 or less. I Purchase the plans, etched P.C .
board 4-3/4" by 6-3/4" and front panel decal
for $15.291 BAGNALL ELECTRONICS, Refund
179 May Street. Fairfield, Conn . 06430 any Kit

1 2 3 4 5

6 7 8 9 10

11 12 13 14 15

16 17 18 19 20

21 22 23 24 25

26 27 28 29 30

31 32 33 34 35

PLEASE INCLUDE FOR OUR FILES YOUR PERMANENT ADDRESS AND PHONE NUMBER.
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THE PERFECT
CHRISTMAS GIFT.

ORDER EARflT WHILE
SUPPliES lAST!

-Are-you-receiving--
our mailers
regularly? if not,
Please return this form

~Zilog

ZBO-CPU 2 5 MHz 9.85 Z80-S10 10 2 5 MHz 30.50
zeOA-CPU '; a MHz 12.05 zeOA-SIO / a 40 MH z 36.70
zso-sro 25 MHz 6.65 Z80-SIO /1 25 MHz 36.00
zeOA-PIO .; 0 MH z 8.00 l eOA·SID / 1 .; 0 MHz 44.10
ZBO-CTC 25 MH z 6.65 Z80-510 /2 25 MHz 36.00
zeOA·GTC .; 0 MHz 8.00 Z80A·SIOt2 .; 0 MHz 44.10
Z80·DM A 2 5 MHz 22.35
Z80A· DMA .; 0 MH z 28.00

1980 IC MASTER
o ver 2 70 0 PAGES

Complete Integr ated cucun data selector.
Master qcnoe to the latestl.C i's including
microprocessors and consumer crrcurts
45.000 device type s listed . 5.000 new
cevrce types adde d Complete new
secno n on MPU board s & Systems

"VERY SPECIAL $29.95"

NAME _

ADDRESS _

CITY -..:.

STATE__ ZIP CODE__

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

OPTO SALE CMOS PLASTIC POWER
CD4000BE .29 CD4 021BE .69 CD4046 BE .84 CD4082BE .22 CD45278E 1.85

TRANSISTORS
L.E .D . LAMPS CD400 1BE .29 CD4022BE 1.19 CD4047 BE .79 CD4085B E .59 CD4528BE .84 TIP29 39 NPN 1 AMP l 00 V

LED209 T·l 2 mm Red .09 CD4002BE .23 CD4023 BE .29 CD4049BE .44 CD40B6BE .69 CD453 1BE .89 TIP30 39 PNP 1 AMP 100V
CD4006BE .99 CD4024 BE .48 CD40SOBE .39 CD4093 BE .79 CD453 2BE 1.09 TIP) l 42 NPN ) AMP l OOVLED2 11 T- 1 3 mm Green .19 CD4007 BE .39 CD4025BE .27 CD4051BE .78 CD4099B E 1.98 CD4539B E .79

LED21 2 T·1 3 mm Yellow .14 CD4008 BE .79 CD4026BE 1.79 CD4052BE 1.09 CD4104BE 1.99 CD454 3BE 1.72
TIP32 43 PNP ) AMP l OOV

CD4009BE .49 CD4027BE .44 CD4053 BE 1.09 CD4508 BE 1.79 CD4553 BE 2.89 T1P41 59 NPN S AMP 1OD\,
LED220 T· n . 5 mm Red .11 CD40 10BE .49 CD4028 BE .54 CD40SOBE 1.75 CD4510BE .74 CD455 5BE .69 TIP42 .64 PNP 6 AMP lOO\'
LED222 T · H~ 5 mm Green .24 CD4011 BE .29 CD4029 BE .89 CD4066 BE .79 CD4511BE .69 CD4556 BE .66 TIP115 .59 PNP 2 AMP 60V
LED224 T- 1 ~ ''( 5 mm Yellow .16 CD4012BE .27 CD4030BE .42 CD4068 BE .29 C04512BE .79 CD4581BE 1.99

CD40 13B E .39 CD4033 BE 1.79 CD4069BE .26 C0 4514B E 1.95 C D4582 BE .88 T1P120 .64 NPN 5 AMP 60V

DISPLAYS
CD4014BE .64 CD4034 BE 2.50 CD4070BE .37 CD451 5BE 1.95 CD4584BE .48 TIP12 2 .74 NPN 5 AMP l OOV
C0 4015BE .64 CD4035BE .94 CD4072BE .22 C04516B E .99 C D4585 BE .86 TlP 125 .74 PNP 5 AMP 60V

FND357 .375" Comm on Cathode .99 CD4016BE .39 CD4040BE .89 CD4073BE .34 CD4519BE 49 CD4702BE 8.89 TIP1 27 .85 PNP 5 AMP 100V
FND500 .500" Common Cat hode .99 CD401 7BE .65 CD4041BE 1.56 CD4075BE .29 CD4520 BE .69
FND507 .500" Common Anode .99 CD4018BE .57 CD4042BE .64 CD4076BE .79 CD4522BE .89 TIP2955 .83 PNP 15 AMP SOV

DL704 .300" Common Cathode 1.29 CD40 19BE .69 CD4043BE .89 CD407 8BE .34 CD4526B E .99 TIP3055 .70 NPN 15 AMP 60V
DL707 .300" Comm on Anode 1.29 CD4020 BE .84 CD4044BE .74 CD4081BE .26

FT3055 .59 NPN 10AMP 60V
DL7 47 .630" Common Anode 2.29
DL1416 29.95

LINEAR I.Co'S4 digi t. 16 segment alphanumeric disp lay 16- ht
DUAL-iN-LINE - LOW PROFILE - I.C. SOCKETSLM301 AN· 8 .34 LM324N .54 LM741CN·8 .39

ISOLATORS LM304CH .89 LM339N .54 LM-17CN-1 4 .59 CONT ACTS PRICE CONT ACT S PRI CELM307N·8 .29 LM348N ·14 .99 U , / 4 N-8 .39
ILD74 Dual Opt o Iso lator 1500V 1.29 LM308N-8 .89 LM358N-8 .79 LM14 8 .42 8 PIN .07 22 PIN .21
ILQ74 Quad Opto Iso lator 1500 V 3.95 LM308CH .95 LM555N-8 .32 LM14 14 .69 14 PIN .11 24 PIN .23
ILCT6 Dual Opto Isolator 1500V 1.29 LM309 K 1.29 LM556N·1 4 .49 LM14 14 .69 16 PIN .13 28 PIN .27
TI1l 11 Opto Coup ler 15O()V .54

LM310HC 1.49 LM723CH .89 14 .99 18 PIN .17 40 PIN .39
LM311N-8 .59 LM72 3CN-1 4 .49 14 .55 20 PIN .194N26 Opto Isolator 2500 V .54 LM317T 1.49 LM72 5CN·8 1.75 14 .89

4N33 Op to Isolator 1500V .65 (TO·n O) LM733 CN-14 1.59 LM3900N .49 • LOWEST PRICE S ANYW HERE FOR TH E HIGHEST QUALITY. AN
LM318 N·8 1.45 LM739CN·14 1.29 LM4136N- 14 .99 UNBE ATABLE COMB INATION
LM318CH 1.75 LM741 CH .65 ULN2003AN .89

TTL-LS ALL CIRCUITS IN STOCK FOR GUARANT~ED IMMEDIATEDELIVERY.

74LSOQN .23 74LS20N .27 74LS55 N .39 74LS95N .64 74LS137N .99 74LS161N .89 74LS191N 1.29 74LS245N 2.75 74LS279N .84 74LS348N 2.95 74LS379N 1.95
74LS01N .21 74LS2 1N .29 74L S73N .45 74LS96N .74 74LS138N .69 74 LS162N .89 74LS192N .68 74LS247 N .69 74LS28 0N 2.69 74LS352N 1.27 74LS390 N 2.29
74LS02N .34 74LS26N .39 74LS74 N .56 74LS1 07N .45 74LS 139N .69 74LS163N .98 74LS1 93N .89 74LS248N 1.69 74LS283N 1.19 74LS353N 1.95 74LS393 N 2.75
74LS03 N .23 74LS27 N .34 74LS 75N .49 74LS109N .59 74LS145N 1.25 74LS164N .64 74LS 194N .72 74LS249N .99 74LS290 N .84 74LS3 62N 11.95 74LS395N 1.95
74 LS04N .29 74 LS30N .19 74LS76N .39 74LS112N .44 74LS 147N 2.49 74LS165N 1.27 74LS195N .68 74LS251N 2.25 74LS293N .38 74LS3 65N 4.69 74LS447N .37
74LS05N .39 74LS32N .49 74LS78 N .35 74LS122N .54 74LS148N 1.49 74LS 166N 1.87 74LS196N 1.12 74LS253N .59 74LS295N 1.39 74LS3 66N 1.25 74LS490 N 1.95
74LS08N .34 74LS38N .32 74LS83 N .94 74LS123N .84 74LS151N .49 74LS169N 12.85 74LS197N .99 74 LS257N .95 74LS298N 1.19 74LS367N 1.98 74LS630 N 85.00
74LS09N .59 74LS4 0N .24 74LS85 N .87 74LS124N .99 74 LS153 N .42 74LS170N 2.75 74L S221N .88 74LS258N .68 74LS299N 2.98 74LS36BN 1.50 74LS631N 85.00
74LS10N .23 74LS42N .49 74LS86 N .74 74LS125N .52 74LS155N .94 74LS17BN .74 74LS240N 1.18 74LS259N 4.76 74LS320N 2.95 74LS3 73N 1.48 74LS669N .96
74LS11N .34 74LS47N .69 74LS90N .44 74LS126N .52 74LS156N 1.45

~:t~gt~
.49 74LS24 1N 1.14 74LS260N 1.00 74LS32 1N 3.86 74LS374N 1.48 74LS6 70N 2.65

74LS1 2N .18 74 LS48N 2.95 74LS9 1N .79 74LS 132N .44 74LS157N .98 .52 74LS242N 1.35 74LS266N .69 74LS322N 4.95 74LS375N 2.95
74LS13N .27 74LS51N .29 74 LS92 N .74 74LS133N 2.85 74LS158N .79 74LS181N 2.38 74LS243N .79 74LS273N 1.39 74LS323N 4.95 74LS377N 1.44
74LS14N .49 74 LS54 N .24 74LS93 N .38 74 LS136N .65 74 LS160 N 1.60 74LS190N 1.25 74LS244N 1.35 74LS275N 4.95 74LS324 N 1.38 74LS37 8N 1.30

Sp e c ia l 6.95

3.95

Special 3.95

10 .45

5395.00

C l06D
TIC11 6B
TIC126 B
TIC2 16B
TIC226D
TIC236D
TIC246D

"Memory Specials"
EPROM'S

5 5.95

~ 536.00

~~",,1 ' · 18.95

SCR's and TRIAC's
.34 SC R 5 amp 400V TO·220
,97 SCR 8 amp 200 V TO·220

1,09 SCR 12 amp 200V TO·220
.99 Tnac 6 amp 200 V TO· 220
.95 Tflac 8 amp 400V TO -220

1.45 Tnac 12 amp 400V TO-22 0
1.45 Triac 16 amp 40QV TO· 220

Bi-Fet OP AMPS
TL064CN 2.75 Quad low power TL081CP .49 J-F ET rr-put
TL071C P .59 Low noise TL082CP .99 Dual J·FET Input
n onc? 1.19 Dual low norse TL084CN 1.95 QuM J·FET .ncut
TL074C N 2.35 Qua d low norse

3.95

LATEST
IN

TECHNOLOGY

Part No. Price Part No. Price
6800 $6.50 6502 $9.95
6802 11.95 6504 9.95

6505 9.95
6810 3.75
6820 4.95 6520 6.95
682 1 3.75 6522 9.95
6850 3.95 653 2 13.95
6582 3.75 6551 13.95

MICROPROCESSOR
CHIP SETS

2.75
3.95
2.95
3.45
2.95
4.98
4.98
6.95

10.95
6.95

10.95
12.95

Pric e
55.65
11.95

C2708
lK x 8 4 50 ns
TMS2532
32K (409 6 x 8 ) 4 50 ns
TMS2716
16K (2 K x 8) 450 ns
(3 power supphes) T.!. version
C2716/ TMS2516
16 K (2K x 8 ) 450 ns
(Single 5V s u p p ly - S im ila r to intel ve rs io n)
TMS2564
64K (8K x 8 ) 4 5 0 n s

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

Part No.
8080A
8085

82 12
82 14
8216
82 24
8226
8228
8238
8251
8253
82 55
8257
82 59

I
I

I,-------
I 16K MOS DYNAMIC RAM'S (16 PIN)

416-3 (200ns) Ceramic 55.45

I 416-5 (300NS) Ceramic 3.45

I 4K MOS DYNAMIC RAM 'S
I TMS4060-30 Special 2 .95
I 4 K (4K x 1 ) 300NS 2 2 PIN

TMS4060-20

: 4K (4 K x 1 ) 2 0 0 NS 22 PIN

5.50
4.45
3.95

$4.95

Price
1.75

3.95

12.95

12.95

12.95

3.45

4.4 5

16.95

MOS MEMORIES
MOS S tatic RA M's

AY5·1013A
o to 40K BAUD 40 PIN
COM8017
40 Khz Single 5V Supply

1K C MOS RAM
5101
1K (256 x 4) 450 NS 22 PIN Low Power

4K CMOS RAM
P650 4
4K (4K x 1) 550 NS 18 PIN 110MW
P6514
4K (lK x 4) 450 NS 18 PIN 110MW

S HiFT REGISTERS
3341 APC FIFO 1 MHz
334 2PC 64 Bit Shift Reg ister
3347PC 80 Bit Shift Register

ECL R AM
10410 ADC/H M2106
256 x 1 Bit Fully Decoded 15NS 16 PIN

Part No.
2102-25
IK 11Kx 1) 250NS 16 PIN
P2"'-35
IK (256 x 41 350NS 18 PIN
P2112 -35
1K (256 x 4) 350 NS 18 PIN
2114L
Low Power 4K (1024 x 4) 300NS
2147
4K 14K x 11 55NS
2147
4K (4K x 1) 70NS

IN CANADA VISIT OUR NEW CALGARY LOCATION

P.O B(lX 1035 FRAMINGHAM, MASSACHUSETIS 01701
Ove r-tb e -..r.u r;tr.. sal\!:>
1~ '_~~ ~ r pr R" N.,! wt-.. Mil:, ~ 01 160
a{'h l :1 ~ 7 " '1 r .~ vfl Ale ~

Telc pho,'1" Or· le~~ JI,. !: !" qtll' le ~ . 16 1" 81 9 ·0011

MINIMUM ORDER S ID 00 . AOD S3 00 TO
COVE R POST AGE & HANDLING

FOI(!'191l cus to mers precse eenut pa ym ent on
an IOter na ll on al bank dratt o r ul te rn."lllon.l 1
po stn t m o ney o rder 10 Am etl c."ln rto uars to
our Mont rea l add ress ,

z
o
<m
3::
OJ
m
Jl
.....
(0
CDo

30 10 KINGSWA Y
VANCO UVER. B C
V~R 5Jl
Trl {ti041 438 ·332 1

··VIS A A ND
MAST ER CH ARGE
AC C E P TE D

SH09 M.I~l EOD II I All S
UNIT 109
CAL GARY. Al BER' A
T2H OJ9
Tel (403) 25 9 'b 431

4800 DUFFERI N ST.
DOW NSVIEW . ONTARID
M3H 5S9
Tel (416)661. 1115

BAXTE R CENTER
1050 BAXTER ROA D
O TTAWA , ONTARIO
K.2C 3Pl
Tel (613) 820 ·9.11 1

IN CANAOA

5651 F£:RRIER 51
MONTREAL. QUEBEC
H4P 2K5
Tel (5 14) 13t l ,) '; l

~AcIi1f1!
~Eleclranic

Sales COrp.
CIRCLE 85 ON FREE INFORMATION CARD 113



BurdexSecurit] Co. Box82802·RE Lincoln ,He. 68501

WANTED

BIOPHYSICAL MONITORING

1. 5 Volt, 3 amp, Regulated Power Supply.
Great for TTL Pro je cts $19.50
2. EMM 4200A, 4K Static RAMs, Ceramic
A lo cal m emory b oa rd s m anufacturer
closed . We bought th e new memory
boards and took these 4200A sta t ic RAMs
out. They are tested and 90-day guaran
teed 100% good .
Prime tested 4200A 4K RAMs $5.50 ea .
3. Super Saver. M icro PD411 . Ceramic 4K x
1 dynamic RAMs 8 for $10.00.

WE BUY SURPLUS ElECTRONIC
INDUSTRIAL INVENTORIES

BELTRBNIKS
5151 BUFORD HIGHWAY .... on

ATLANTA, GA 30340
404·458·4690

GIANT communications guide . Info thru 1980.
Worldwide LW- AM- FM- SW- RTTY- CW- Fax
satellite-VOLMET- marine - NOAA- QSL'S- etc .
$20.00 ppd . GCG, 11625 W. McKinley. Fresno,
CA 93711

GOVERNMENT surplus. receivers, transmitters,
snooperscopes, parts, fantastic 72 page catalog
25¢. MESHNA, Nahant, Mass. 01908

FOR SALE
SCANNER/monitor accessories-kits and facto
ry assembled . Free catalog. CAPRI ELECTRON
ICS, Route 1R. Canon. GA 30520

SAVE up to 50% on name brand test equipment.
Free catalog and price list. SALEN ELECTRON
ICS, Box 82-M, Skokie, IL 60077 .

FREE catalog , IC's, semi's, parts . CORONET
ELECTRONICS, 649A Notre Dame W., Montreal,
Oue., Oanada H3C l H8. U.S. inquiries.

CABLE TV converters $39.95. Incredible 96-page
catalog free. ETCO, Box 762, Plattsburgh, NY
12901

ONE-MAN
FACTORY

HIGHLY
PROFITABLE

ELECTRONIC

•

11\."£. Protect Your Life, Home, Business, Auto,etc.
• Our catalog snows how. Install your own

II alarmsystems and devicesand save $SSS. We
.- .:.:;::..... offer FREE write-in engineering service;

'FREE CATALOG ""::":::;::;":':':'';'~f.~ ...."

Investment unnecessary , knowledge not reo
quired , sales hand led by pr otessionars . Ideal
home business . Writ e today for fact s'
Postcard will do. Barta-RE-I, Box 248,
Walnut Creek, CA 94597.

WANTED: pre-1928 radios and tubes, also pre
WWII televisions. DAVID SMITH Rt. 2 Box 698
Rustburg, VA 24588,804-821-2068

TELEMETRY transmitter detects arterial pulses
with pressure sensitive transducer placed over
wrist artery. Each detected pulse transmitted as
audio tone, (beep), to standard FM radio . Flash
ing LED provides visual ind ication. Completely
assemb led. Transducer, wrist strap . and battery
included. Size: 4.4" x 2.4" x 1.2" . Order model
BPT-17. $39.50 plus $2.00 shippi ng. OMNI-TEK,
Box 1318, Longmont. CO 80501

URGENTLY needed: 12AP4 (1803-P4) picture
tubes 'and parts for F,lCA pre-war television, call
collect: (203) 521-5280

RECEIVING tubes, old fashioned types, unused
and boxed . TSUTOM YOSHIHARA, C1-105, Deg
uchi-cho 34, Suita , Osaka 564, Japan

B u rgla r · Fire Pro. e c . i o n

RECORD all telephone conversations automati
cally. Simple circuit starts your cassette recorder
whenever your phone Is in use. For construction
plans send $3.00 to: BIX, Dept. B1 17801 Devon
shire, Northridge, CA 91325

BUILD your own descrambler for pay TV circuit
plans $4.50. DECODERCO, Box 8930, Warwick.
RI02888

PLANS & KITS

KIRLIAN camera kit, dynamite photographs,
amaze friends, science fair projects, anyone can
assembl e. Send $5.00 plans , $29.95 kit . CRE
ATIVE PHOTOGRAPHY 403 Grand Blvd . Half
Moon Bay, CA 94019

SOUND EFFECTS SYNTHESIZER. Uses voltage
controlled oscillator and filter plus noise to make
pure tones, wind, space-out sounds . Unlimited
possibilities. Super model also makes bells, gun
shots . Etched, drilled, bare board with complete
plans. Regular model $6.95 . Super model $9.95
or send SASE for information. WAVEFORM PRO
CESSING, 7 Bradford Ave, Pittsburgh, PA
15205

SATELLITE spherical TV antenna easy to build
from local parts for $200.00 . Detailed plans
$20.00. GEMINI T.V., 183 Lamport Blvd.• S.I., NY
10305

SUBSCRIPTION TV decoder circuits. Detailed
plans $4.60, JOE PO Box 61, Cumber land, RI
02864

APPLE II Computer
with full48K of memory! c:

$1089°~~-..::- L:~- ..".

Plexiglasscover '.. .• i

as shown

$2495

APPLE EXPANSION KIT
16K Memory Add·On $4444

MEMORY ADD-ON KIT
INCLUOES INSTRUCTIONS

With the purchase of
the APPLE /I 48K

select from the below
SPECIAL PRICING/

lIas8; printer..~59goo
Disk/Iw/cont ..•. 53500

Disk/l 475°O
Firmware Card. 14900

UHFtoRCA Cable.5 00

PASCAL Card 399""
Ser.PrinterCd 179""
SUp·RMod 23 00

3wayIIOSe/ect.. 3JOO
Video 100 12':.... 11900

Series
74LSOO .26 74LS155
74LS02 .26 74LS158
74LS03 .26 74LS160
74LS04 .26 74LS161
74LS08 ,28 74LS162
74LS09 .26 74LS163
7'lLS10 .26 74LS164
74LS20 .26 74LS185
74LS21 .26 74LS170
74LS22 .26 74LS174
74LS26 .49 74LS175
74LS27 .26 74LS190
74LS30 ,28 74LS193
74LS32 .32 74LS195
74LS38 .32 74LS196
74LS42 .65 74LS221
74LS48 .78 74LS240
74LS51 25 74LS241
74LS54 .35 74LS243
74LS74 .38 74LS244
74LS75 .60 74LS245
74LS83 .44 74LS2S3
74LS85 .95 74LS257
74LS86 .95 74LS258
74LS90 .69 74LS259
74LS93 .69 74LS279
74LS107 A5 74LS283
74LS112 .38 74LS283
74LS113 .48 74LS298
74LS122 .48 74LS386
4LS123 .95 74LS367
4LS126 .69 74LS368
4LS138 .69 74LS373
4LS151 .44 74LS374

74LS153 .44 74LS386

2708 . , . $6.75
1Kx8 450NS

8 FOR $48.50
2716 . .$14.95

,;;. 16K(2Kx8)450NS

19(
/- 8 FOR $142.95

2732 . .$ 5995
32K (4096x8)

1Iil
·

M4C7ORY
WARRANTY

1012
~rJ;;~~,,=,'
Alle/seuncondlt~IIy '

warranted fortNer.

*6 00

CPU CRYSTALS
Freq Application pr/co

1.00 Mhz 6800 $4.50
1.1U32 MC/4411 4.50
2.00 G'817Vgrm 4.50
2.01 TV pm. 2.90
2.4576 :U702baud 5.60
4.00 400414040 4.50
4._ 8038 5.60
5.00 mlse.eN. 4.50
5.0688 Com 5016 4.50
10.0 mise MPU'$ 4.50
13.0 4.50
14.311118 4.50
18.0 808O{BOOB 5.60
22.11/U 8080A 5.60
210 5.60
32.0 5.60
32 768 _5832 $3 85
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TEST equipment, new and used. Catalog $1.00.
PTI, Box 8756, White Bear Lake, MN 55110

GET YOUR
COLLEGE DEGREE

~ ... speclalists in CCTV
AT~ and computer monitors!

Video monitors - color ~ BM • TV Cameras,
kits, parts ~ plans • V deo-to-RF modulators
• Free cataog. Phone orwrite. (4021 981-3111
'3-RE Broadway Dakota City, HE. 68131

VIDEO recorder and camera with zoom lens. Use
for surveillance, closed circuit monitoring etc .
Accessories Including movies are availab le
bot h recorder and camera for only $325.00
supp ly i1 mited. MEDIA ASSOCIATES, 616 Na
tional Ave, Mt. View, CA 94043 415/968-2444

,.~- '

rl" 'uU
£. .

r') - ~«~' - IN ELECTRONICS
~7 - at home inyour spare time
-, - " /i,,-,~ N ow you can train f or a money-
-=---'~)o", ~;- ' --rr: making career in electronics and get
yo ur College D egree. No need to qu it your job. N o time
wasted on subjects you don't need ... or tra veling to class.
Learn electronic measurements, circuitry, instrumentation
- everything you need to qualify fo r a degree in elec
tronies. Instructor s are as close as your phone AlAN
. .. and we pay th e bill. N o obligation. No sales- MON E
,man will cal~~C.2.!!P!!!i1]!!A,!;. _ .=' I. EY ~

C nlerfor DegreeStudies, Dept PtoiO £I,c/toIIleI ) I ~S College Center. Scranton, PA18515 "c,
I .....q ' II~ Yes! Rush me free facts telling how I can I

tr ain for a career in electronics and get my college II degree at hom e in spare time .

I Nlm. Age - - I
Add' ... I

LC!!I!s~/:!t ...

AMAZING ELECTRONIC PROJECTS and PRODUCTS:
Lasers Super Powered. Burning Cutting: Rifle. Pistoi.
Pocket. See in Dark- Shotgun Directtonal Mlke 
Unscra mblers-Giant Tesla-Stunwand-TV Disrupt
er- Energy Producing. Surveillance. Detec t,ion, Elec
t rifying. Ult rasonlc, CB. Auto and Mech. Devices. Hun
dreds More-All New Plus INFO UNLTO PARTS SER
VICE. Catalog $1. Information Unlimited, Dept. RB Box
716 Amher.t, N.H. 03031.

RATIOTRANS Gertsch RTIIR $316.00 Mod . 241,
equiv., RT 9R. $466.00, ST248, equiv., ST200,
$90.00, or make offer. Call 813-867-5300.

ORDER No. 177AE047

IU3UG!OO ROUTE 9N ,
PLATTSB URGH. N.Y. 12901
rol.: 15181 561-8700.

BEARCAT scanners. Dealer prices. Big savings.
Free price list. RADIO SALES. 3462 Oakland,
Oshkosh , VVl54901

PRINTED circuit bcard-e-dcuble sided epoxy , ap
prox imately 2.5 sq. tt ., min. size 6"x12", $5.00
plus $2.00 postage and handling; send certified
cheque or money orde r: CYCLOPS ELECTRON
ICS LTD., P.O. Box 4089, Vancouver, R.C. Cana
da V6B-3Z6 TEST equipment lowest prices B&K
Leader, Hltacti i, Viz, Beckman, OK Tool, Blonder
Tongue, RCA parts tra nsisto rs othe rs, write call
collect L. I. Electronics, 981 Sunrise Highway,
Bay shore, NY 11706. 516-666-7360

GET MORE CB CHANNELS AND RANGEl Fre
quency expanders, booste rs, speech processors,
Interference filters, how-to books, plans. Cata log
$1. CB CITY, Box 31500 RE, Phoenix, AZ 85046

TELEVISION dow nconverters and decoders
$99,95 up. Details for stamp . GW ELECTRON
ICS, POB 688, Greenwood, IN 46142

RF spectrum analyzer, ASL model 8622, 10 to
1,000 MHz, 3-inch CRT, manual and application
notes , weight 22 Ibs. Excellent condition . $895.
M.W. ROBERTS, 3694 East Tompkins, Las Ve
gas, Nevada 89121.702-451- 3517.

MICROWAVE yagi antenna for MDS comp lete
with hardware , type N con necto r $49.95. SIGNAL
ELECTRONICS, 4027 18th Avenue , Brooklyn, NY
11218

PRINTED circuit boards: Your artwo rk , quick
delivery, reasonable. Quant ity discount s. ATLAS
CIRCUITS, Box 974, Waynesville, NC 28786.
(704) 456-3739

LASER handbook with burning , cutting, Ruby
Reds, Co's, com plete plans, books, and parts.
Send $4.00 to FAMCO, dept re, box 1902,
Rochester, NH 03867

CAPACITOR kits: Direct from fact ory beats dis
tributor costs . Aluminum, tantalum. Send $3.00
for Info and 3 samples . STEELE INC, Box 422,
McKenzie , TN 38201

RYDER'S rad io manuals pre-WW II nO'1; 2 to 14.
Best offer. CHARLES ZENTS, Rt 3, 1950 Rock
Rd., Mansfield , OH 44903

SATEL LITE television information-build or buy
your own earth station $3.00 U.S.-SATELLITE
TELEV ISION, R.D. 3, Oxford, NY 13830

QUALITY stock and cust om control panels and
switch plates for computers, Industry, home or
auto. Free flyer . CUSTOM CONTROLS, 4 Fern
andes Drive, So. Hadley , MA 01075

~ATCI ,ITC \I1~ln~

~ATI=I ITI= V ~lnNt:
~~!~r~h~!!t.~pec~!~!£~oo ~ .
di sh In the workt " ,db gaIn! We alec sell di rect. " ~

Immed iate delivery or you pick up. Complete 'i '
det ai ls inc luding ..lei lit e TV Infor mation, aU < i
.Imin~ service and dlecc unt schedu le. Send f\£C I

:~:.25 or postTPffE~ ~~n~~~~ <t, 0' f

CasS'I~~rY.B~,~~~ 32707 --;

~l:£:'tm~'E:=_.-..... --- ....._ LIO _ ""--Y_.....-_ u o _ •... __
_ _ • _ .. _ 1$ ' _ .........._____-...-..,1'lI
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o
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TTL
.20 SN7482N 1.05
.22 SN7492N .50
.22 SN7493N .48
.24 SN7495N .60
.22 SN7496N .70
.28 SN74122N .39
.35 SN74136N .95
.49 SN74141N .69
.29 SN74151N .65
.29 SN74153N .65
.28 SN74154N 1.25
.25 SN74155N .80
.23 SN74157N .69
.29 SN74160N .95
.24 SN74161N .65
.22 SN74163N .95
.57 SN74164N .87
.78 SN74165N .87
.78 SN74174N .95
.20 SN74175N .69
.20 SN74180N .75
.32 SN74181N 1.15
.32 SN74393N 1.8

APPLE CAME PORT REMOTE PUlC·IN
EXPANDER withSElECTOR!

Allows contilKlous .....\
connedionohny th,," - ~
ofth. Appl. pmeport \3""'"
optionS. ~I~

o 'b.oo"~_""'Ik . .._~_...........

....-o .... ..._ _ .,..~k__.... _
D ["I_~'''' ''''Iw'... _
o ~:=" ~ l ""'~ ""

D '''_~ ''''_'''''''_''''''lTTlc~
1_'..."lI_c_ >o< !yQt

o CM05 c~_~ "'Il'''''''O!

::J~,=_\OIC_ <h<'>q\M "" " ""

B03BC-:90-
~9~,:ave ronnGenS2 55

-;:;:;; I
MULTI-OUTLET STRIP
UL20 76C- SWITCH.PILOT
and UEAKER. $1999

2102A
lKxl SaticRAM
AMDBge

781S11SV)
7818118V)
7824(24V)

POSITIVE
780SISV )
7806 (6V )
7808 18V )
7812 112V)

The MPD 117 il the }qw..cost solutice to you r
PQwer distribltt ton prob kms. The MPO
117 ....\ a h ''''' ' Pfrfufm~ 1'l«' EMI Itlte r, bYllt-in (',r( UII
btukt' r. lwt' d m'cl ,.nd \ 'l .w ,ld",d nutlt'h, 11Ium' ll"t f'd
" OI"I"" U" .w dc h for \w ,lclM'd ."",lwh. .md I' bY,ll "ql h

~u~r:t~~::':~h~:Jn~:~n7~~~~~:fi;~~~nanall-

VOLTAGE REGULATORS..
NEGATIVE
790S(SV)
790 8 (8V)
791S (l SV)
7918 (18V)

MSM5832 MICROPROCESSOR
REAL-TIME
CLOCK /CALENDAR
GENERAL DESCRIPTION

TIlE COMPUTMIKS
ARE toMlltQ!

~
. ' .' ON ...lflTTE

: ,_ . . ,. I"t~' .

- ,~

SH....TROOUCTIONTO S2-PROGAAMMlNG
M1CIO'IOCESSOllS MICAOf'IlOCESSOllS

1'2995 )29'5
·..nc.u.L~aw.J·

~
LOGIC

S17: PROBE
l-_--'~~-_I KIT



BUSINESS OPPORTUNITIES
MECHANICALLY inclined individuals desiring
own ership of Sm all Electronics Manufacturing
Business-without inv estment. Write:BUSINESS
ES, 92-R, Bri gh ton 11th, Brooklyn, NY 11235

PROJECTION TV •• • Make $200 .00+ per eve
ning assem bling proj ectors ... Easy . . . Re
sult s equa l to $2,500 project ors . . . Your total
cost less than $ 15.00 Plans, lens & de aler 's
inf ormati on $14.00 Illustrated information
free • • • MACROCOMGCX, Was hington Cross
ing, PA 18977

DON'T
FORGET

4Kx16 MEMORY BOARD with 64 IC chips (2102)
in sockets. Super deal at $50 the complete board.

$29 AUTO SECURITY SYSTEM alarm system $7.00

SPACE MAN toy module PC board w/musicallC
synthesizer chip. ROM has'5 programs, wierd noises
bl inking LEDs ' $3.00 each

DATA STATION CONSOLE w/keyboard 9 inch
monitor, power supply. Logic boards broken . $80
Send for details on th is one.

I)'LLl i ELEC'••IICI. " .

$40
$50

$9.00

Govt surplus walky
talky, used condo
47-55.4 mc range.
Ant. $5 each extra.
With data.

$25 ea 2 for $45

AN/PRC-6

P<o ~@?X{ ~I<Oll~~I~1 ~
~@(fII@rm@J li'~ zsoeo

CIRCLE 15 ON FREE INFORMATION CARD

SEE IN THE
DARKNESS
IR viewer, portable, new with
choice of one lens...close up,
telephoto or gen. purpose.
Requires 6 volt DC btry. $250

Parallel ASCII-II Keyboard
Unused $50.00

Red LED's large 10/$1.00

Shipping ext ra on all merchandise

Meshna Inc.,PO Box 62, E. Lynn, Mass. 01904

Computer video monitor chassis 9 Inch, 12 volt used
Computer video monitor chassis 12 Inch, new
Hy Gain CB chassis, trunk mount

CARD

USE

YOUR

READER

SERVICEMU SIC PUBLICATIONS
ELECTRONIC musicians: For monthly reviews,
sc hema ti cs , eq uipment modifications and more,
read DEVICE! Now In 2nd year. $ 15/ 12 issues
(USA); sample $ 1.50. DEVICE, Dept. RE, 1085
Broad moor, Napa , CA 94558

UNIVERSITY degr ees by maill Bachelors, Mas
te rs , Ph .D's . . . Free revealing details. COUN
SELING, Bo x 3 17-RE1 1, Tustin , CA 92680

COMPUTERS/DATA PROCESSING clearly ex
p lained . Cass ette learning seminar presented by
consult an t/college ins tructor. Listen while driving
or relax ing. Send $19.95 (plus $2.00 shipping) for
learn ing mo dule R- 10. Rece ive first module and
capsul e summary of complete series plus book
let. Contains 2 hours informati ve and practical
Instruct ion . CAREER ENHANCEMENT INSTI
TUTE, 361 Virgina Street, Crystal Lake, IL
6001 4

COMPUTERS/DP

SWITCHING power supplies, learn how they op
erate , send 2.95 plus 50 ¢ handling. Calif. res i
dents add 6%. SDG Research, 3947 Delta, Rose 
mead, CA 91770

$700 per month earni ngs possible filling out
inco me ta x fo rm s at home or tax office during tax
season. We show you how. Simple, qu ickly
learn ed . Details mailed free. No salesmen. Hurry.
Big dem and . FEDERATED TAX, 2015 Montrose,
Ch icago, IL 60618

EDUCATION & INSTRUCTION

.. .. . 2.50
.99

.. .60
1.10

.49

.50
.. 99

.50

.60

Bar/Graph Driver .
5V 1A Regulator .
'hA TO-5 Reg. 5V (Hse. ' )
Temp . Tran sducer
T imer Ie . . .. .
Voltage Reg. 14 Pin Dip
l A 12V Re9.
P.U.T. W/Specs
Op to Isolator W/Specs

~E.-H\ MUSIC FOR YOUR EARS
Bull et's Elect ronic Mu sic Maker'· Kit has a sing le 28 Pin
Microprocessor Chip with ROM that has been
programmed to play th e first 6 to 10 not es of the25 popu lar
tun es listed below. Each tune can easily be addr essed
ind ivid ually or played sequenc ially at the push of a butt on.
Th e 3 chime sequences are activated at any time by
separate switc h closures so when used as a door bell, one
door can pla y songs while two othe rs wi ll p lay diffe rent
chimes. The uni t has a 5 watt aud io Amp and will run on
either 12VAC or 12VOC, Opt ional 117VAC transf ormer is
available . Constructi on is very simp le, works wi th any 8 or
16 ohm speaker. o r horn speaker . (Not Included ) Tune s
can be remotely programmed us ing a sing le rotary switc h.
(not inc luded), if desired.

Complete Kit $16.95 Transformer $1.35
(For operat ion on 117VAC )

Tun..; Tor. ador· Wl lIam T.Il· Halleluiah C~u. · SlarSp angledB ann.,
• Yank.. 000<11. ' Am. rlea, Am.rlc. ~ Owlschland L. ld · WeddingMarch
• B..lho,... n's5th . nd i lh ' HlIll' sBeM,,' LaVlenEn Rose ' SI. r WarsThem.
• CI.me nlln • • AUSlu. Un. · J lnv1e Bells ' God Save The Qu..n · Colonel
BOlley ' Maruillal•• • 0 Sol. Mlo· S. nta Lucia ' TM End' Blu. Oanub.'
Brahms Lull aby ' W. ,lmlnlst.r Chlm•• Slmpl. Chlm• • Dn cflKl lng
OclanChlme.

PARTS

AY3-8910 PROGRAMMABLE SOUNDGENERATOR
The AY3-8910 is a 40 pin LSI chip with three oscillators,
thre e amp litude co ntro ls, programmable noise generator.
thr ee mi xers, an envelop e generator, and th ree D/A
converters that are controlled by 8 BIT WORDS. No
external pot s or caps required. Thi s chip hook ed to an 8
bit microprocessor chipor Buss (8080,Z80.6800etc.)can
be software co ntro lled to prod uce almost any sound. It
will play three note cho rds, make bangs , whistles. sirens,
gunshots, exp losions, bleats. whines, or grunts . In
addition, it has provisions to cont ro l its own memory
chips with two 10 ports. The chip requires +5V @ 75ma
and a standard TIL clock oscillator. A t ru ly incredible
circuit.

$14.95 WIBasic Spec Sheet (4 pages)
60 page manual wit h $-1 00 interface instruct ions and
several progr amming exampl es, $3.00 extra .

'XAN SUPER DIGITS
.6" JUMBO tED RED

6920 COMMON CATHODE 99
6640 COMMONANOOE . 7 SEGMENT

(Ass t.) 200 p ie cesf2. 00

7 WATT AUDIO AM P KIT
SMALL. SINGLE I-4YBRID IC AND COMPONENTS FIT ON A r • 3M PC
BOARD (INCLUDED)_RUNS ON 12VDC ,GREAT FORAN Y PROJECT THAT
NEEDS AN INEXPENSIVE AMP LESS TH....N 3"- THO @ 5 .WAnS
CO....PATIBLE WITH se-c- SOUND KIT $5.t 5

ULTRASONICRELAY KIT
INVISIBLE BEAM WORKS LIKEA PHOTO ELECTRIC
EYE. USEUPTO 25 FT. APART. COMPLETEKIT. ALL
PARTS & PC BOARDS. $21.50 .

THE PERFECT TRANSFORMER

~
117VAC primary. 12VAC secondary @ 200ma

. . ' Great for all you CMOS, or low power TTL
. projects. PC board mount. 99C ea. 3/$ 2.50

Size: 1.5" W x 1.25" D x 1.25" H

NOW A SUPER RE ADOUT AT A SUPER BUYI These are f. ct ory fr. ,h
prim . LED readou ts, not sec o nds or rej ec ts as so ld by o the rs . Co mpareour
pr ice and send for you rs today, bu t hu rry , th e sup ply IS lim ited !
SPECIFY: COMMON ANODE OR COMMON CATHODE

1/2W RESISTOR ASSORTMENT
A good mix of 5~ and 1~ ValJCS in both full lead and PC lead devic es. All
new , !i rst quality .

1.59

(CA3046) Transistor Array .. . . . . . . . •75
400V6A TRIAC TO-66 75
RCA Transistor Array 80
Tone Dec ode r .... . . . . . . . . . . . .. .. . •99
PLL CMOS 99
Quad Comparator . . . . . . . . . . . . .. .89
High Freq NPNTO-92 6/1.00

NPN GEN PUR 811 .00

VCEO =450 VDC IC =3A (5A Peak)
FOR TV HORIZONTAL SECTIONS: HIGH
VOLTAGE REGULATORS
REPLACES: 2N5076. 2N5077, 2N5838. 2N5665,
BDY94. BU126, 2SC2121. 2N5840, 2SC1046,
2N5466. T1P556AND MANYOTHERS.

:: : : : : ;: : :: . .:

The SE-Ollsacompl ele kll that
conUlins all the parts to bUIld a
pro grammable sound ell ects
generalor . Design ed aro und
the new T. . .. Instrum ents
SN764n Sound Chip. the
boar d cre vroes banks of MINI
DIP SWitches . nd po ts to
prog r.m the vano us com
binat ions of t he SLF OSClll alo r ,
VCO . NOise. One Shot. and
Envelope Cont rols A Qua d Op
Amp IC IS used 10 Implement
an Adjustab le Pul se Genera
lor. l evel Co mpa rato r and
Multi ple. OSCillato r for even
more versatil ity . The 3"4" x 5"
PC Board featur es a pr ototype
arl~a 10 allo w lor user added
Circu Itry. EaSily pr ogrammed
to d up licate Ex plos ions .
Phlllo r Gun s. St• .", Tr.ins. or
almost an Infl ntt e number of
ol hfl' sou nds. The unu has a
mul tiple of applicallons , The
low price Includes en part s,

assembly m. nu• •. p'lJlll rammlng ch . rts . and eetaneo 7eA77 chip speer
flcat ,(\ns It runs on. 9V batt er y [not Inc luded) On board l 00MW amp
will drr...e a small spe.ker dir ectl y. or the unit can be connect ed 10 you r
stereo With in credi ble resul ts t (Speaker not Includ ed )

LM3046
RCA 40430
CA3086
LM567
CD4046
LM3302
2SC1849
MPSA20

• 76477 CH IP I S INCLUDED. EXT RA CH IPS $3.16 EACtl

Sou n d Effects Kit $18.§0

NPN HIGH VOLTAGE

~
HOUSE #
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Demand for the MicroAce is very high : use the
coupon to order today for the earliest possible
delivery. A ll orders will be despatched in strict
rotation . If you are unsuccessful in const ruct ing
your kit, we will repair it for a fee of $20.00, post and
packing FREE. Of course, you may return your
MicroAce as received within 14 days for a full
refund . We want you to be sat isfied beyond all
doubt - and we have no doubt that you will be.

The MicroAce Kit:
$149.00 with IK COMPLETE
$169.00 with 2K

The MicroAce teach-yourself
BASIC manual.

If the features of the BASIC interpreter mean
littl e to you-don' t worry. They' re all explained in th e
specially-w ritte n book free with every kit! The book
makes learning easy, exciting and enjoyab le, and
represents a complete course in BAS IC
programming-f rom f irst principles to comp lex
programs. (Available separately-purchase price
refund ed if you buy a MicroAce later.)
A hardware manual is also included with every kit.

RAM (expandable to 2K on boardI is roughly
equivalent to 4K bytes in a convent ional compute r
- typ ically storing 100 lines of BASIC . (Key wo rds
occupy only' a single bvte .)

The display show s 32 characters by 24 lines.
And Benchmark tests show that the MicroAce is

faster than all other personal computers .
No other personal computer offers this unique

combination of high capability and low price.

• PEEK and POKE enable entry of machine code
inst ructi ons, USR causes jump to a user's
machine lanquaqesub-routin e.

• High-resoluti on graphics w ith 22 standard
graphic symbols.

• A ll characters printable in reverse under
program control.

• Lines of unlim ited length .

Fewer chips, compact design ,
volume production-more power
per Dollarl

The MicroAce owes its remarkable low price to its
remarkable design: th e w hole system is packed on
to fewer, newer , more pow erful and advanced LSI
chips. A single SUPER ROM, for instance, contains
the BASIC interpreter, the character set, operating
system, and monit or. And the MicroAce 1K byte

'Excellent value' indeedl
For just $149.00 (excludin g handling charge) you

get everything you need to build a personal
computer at home... PCB, w ith IC sockets fo r all
ICs; case; leads for direct connection to a cassette
recorder and television (black and white or color);
everyt hing!

Yet the MicroAce really is a complete, pow erful,
fu ll-facility computer, matching or surpassing other
personal computers at several times the price.

The MicroAce is progr ammed in BAS IC, and you
can use it to do quite literally anyt hing , from playing
chess to managing a business.

The MicroAc e is pleasantly straightforward to
assemble, using a fine-tipped soldering iron. It
immediately proves what a good job you've done:
connect it to your TV ... link it to the mains adapto r
.. . and you' re ready to go.

A MicrOc~""""iiiputer

for everyone a'
a Micro Price
The lHicrofkil - a new generation of

: ! :T&i~'- miniature computers
\. r~:t:=::~'; .".. A COMPLETE COMPUTER
r':'" ;~::: ...- ~ for $149.00 for 1K Kit

Post and Packing FREE
(Add 6% Tax for Shipments inside Californ iaIThe unique

and valuable
components of the MicroAce

The MicroAce is not just another personal
computer. Quite apart from its exceptionally low
price, the MicroAce has two uniquely advanced
components: the powerful BASIC interpreter, and
the simple teach yourself BAS IC manual.

The unique versat ile BAS IC interpreter off ers
remarkable programming advantages:
• Unique 'one-touch' key word entry: the

MicroAce eliminates a great deal of
tiresome typing. Key words (RUN, PRINT,
LIST, etc.) have their own single-key entry.

• Unique syntax check . Only lines w ith correct
syntax are accepted into programs. A cursor
ident ifies errors immediately. This prevents
entry of long and compl icated programs wit h
faults only discovered when you try to run
them.

• Excellent str ing-hand ling capability - takes up
to 26 str ing variables of any length . A ll st rings
can undergo all relational tests (e.g.
comparison). The MicroAce also has string
input - to request a line of text when
necessary. Strings do not need to be
dimensioned.

• Up to 26 single dimension arrays.
• FORINEXT loops nested up 26.
• Variable names of any lengt h.
• BASIC language also handles full Boolean

arithmetic, conditiona l expressions, etc.
• Exceptionally powerfu l edit faci lities, allows

modification of exist ing program lines.
• Random ise funct ion, useful for games and

secret codes, as we ll as more serious
applicat ions

• Timer unde r program control.

••••••••••I;.\\~i\i!~,ii.
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Exp. Date _

Unit PriceDescription

JOIN THE REVOLUTION - DON'T GET LEFT
BEHIND - ORDER YOUR MICRO ACE NOW!!

Name _

Quantity

MicroAce Kit 1K $149.00

MicroAce Kit 2K $169.00

Manual $10.00

1K Upgrade Kit $29.00

Shipments inside California
TOTALadd 6% TAX

pi------------, • ;:nd Check, Mo ney Order or quote your Credit Card No. to:
M icroAce 1348 East Edinger, Santa Ana, Califo rnia, Zip Code 92705.I or phone (714) 547 2526 quoti ng your Credit Card Number.

TOTAL ~ ~~:~
Check
Money Order
Master Charge
Visa

Card No. _

• Printed circuit board, with
IC sockets fo r all ICs.

• Complete components set ,
including all ICs-ali
'manufactured by selected
wo rld-leading suppliers.

• New rugge d keyboard,
touc h-sensitive , wipe-clean. I

• Ready-moulded case.
• Leads and plugs for I

connection to domestic TV
and cassette recorder.
(Programs can be SAVEd I
and LOADed on to a
portab le cassette recorder.) I

• Mains adapto r of 600 mA
at 9VDC nominal I
unregulated.

• FREE course in BAS IC I
prog ramming and user
manual.

Your MicroAce kit
contains...

Sockets fo r
TV, cassette
recorder,
power
supply.

SUPER
ROM.

Rugged,
f lush,
Keyboard

Z80 A microprocessor
chip, widely recognised
as the best ever made.



TA-1000 KIT
$51.95
Power

transformer
$15.00 each

DIGITAL AUTO
SECURITY SYSTEM

40lGITS ~
PERSONAL COOE Il/~-:' '1:

SPECIAL $19.9510 • "

• proximity trigger 4

• voltagetriggered
• mechanically triggered
This alarm protects you and itself! Entering pro
tected area will set it off, sounding your car horn
or siren you add. Any change in voltaqe will also
trigger the alarm into action. If cables within pas
senger compartment are cut, the unit protects ltselt
by sounding the alarm. 3-WAY PROTECTION!

All units factor assembled and tested - Not a kit!

SANYO HYBRID AUDIO
POWER AMPLIFIER t.c,

MARK IV KIT $31.50

MARK IV 15 STEPS
LED POWER LEVEL

INDICATOR KIT
This new stereo level indicator kit consists of 36 4
color LED (lS per channel) to indicate the sound
level output of youramplifier from - 36dB - + 3dB.
Comes with a well-designed silk screen printed plas
tic panel andhas a selector switch to allow floating
or gradual output indicating. Power supply is 6~
12V D.C. with THG on board input sensitivity con
trols. This unit can work with anyamplif ier from lW
to 200W!
Kit includes 70 pes. driver transistors. 38 pes.
matched 4-color LED. all other electronic compon
ents, PC board and front panel.

l00W CLASS A
.POWER AMP K IT

Dynamic Bias Class " A" circuit design makes this
unit unique in its class. Crystal clear, 100 watts
power output will satisfy the most pickyfans. A per
fect combination with the TA-1020 low T.I.M. ste
reo pre-amp.
Specifications:
• Output power: 100WRMS into 8-ohm

125WRMSinto 4-ohm
• Frequencyresponse: 10Hz- 100KHz
• T.H.D.: lessthan 0.008%
• SIN ratio: better than 80dB
• Input sensitivity: IVmax.
• Power supply: ± 40V @ 5 amp

PROFESSIONAL
10 OCTAVE STEREO

GRAPHIC EQUALIZERII

- - - -
- . - . ~- -

All functionssame asMark IVbut this iswithheavyduty
aluminumfront plateand case.Canbeeasilyslot intothe
frontpanelofyourauto,truckor boat.Operates on12VDC.

.. "" .... . H ... _ .. .

---_ .- .- .~- .. --- --- ~-

"=' - ••••
- - i 4 • • • • ., . ... ... _ .

~. _.
--_.--- _.- ..-..... .- -- --- -.. ....._..

$-41.50 EACH KIT

r:~~€.~'.!~ ~:...~ ';'!'••:
- -._- _.

All units are brand new
from Sanyo.
MODEL 115-B-405A
135.00 EACH

NIC1200 112 hrl $24.50 EA. ' ::22:'lSi
NIC2400 24hr $26.50 EA.

CIRCLE 6 ON FREE INFORMATION CARD

PROFESSIONAL
~....P~ANEL METERS

T A. O-SOUA 8.50 ea.
I B. 0-30VDC 8.50 ea.
"'. C. O-SOVDC 8.50 ea.

1 D. 0·3ADC 9.00 ea.
E. 0-100VDC 9.00 ea.

---- r'~ All meters white face with black
Tvne MU-52E scales. Plastic cover.

~! 0.5" LED Uga
ALARM CLOCK MODULE

ASSEMBLEO! NOT A KIT!
Features: • 4 digits O.S" LED Displays · 12 hours
real time format • 24 hours alarm audio output
• 59min. countdown timer « 10min. snooze control.

ON LY $7.00EACH
SPECIAL TRANSFORMER
FOR CLOCK

$2.50

BUY 2 FOR
$4.99

2 WATT AUDIO AMP

C/)
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FLUORESCENT LIGHT
DRIVER KIT

12V DC POWERED
Lightsup 8 .....15 WattFluo
rescent Light Tubes. Ideal
for camper, outdoor, auto or
boat. Kit includes high volt
age coil, power transistor,
heat sink, all other electro-

With Case Only nic parts and PCBoard, light
$6,50 Per Kit tube not included!

BATTERIES
PK/510.00 ~ICKEL CADMIUM

2 PKS/519,00 •. " , BATIERY
ILLUSTRATEO . PACK
LESSCOVER '0' SIZE
Out put : 3.6 Volt, @ 3.0 Amp/Ho ur, Consists of three each.
1.2 Volt "0" size Nickel Cadmium Cell s stacked and plast ic
fil m encapsulated. Tabs are provided at each end for erec-

~r~~~rledc.o~na~~~O~:ch~~;e j ~~~~ j ~~a ~oc e~.t C~~}: ri~~r:~~:l~~ ......:;...;,-------".".;~~~~.!....-.
1'/. " dia. x 7" long. New. Shpg. WI. each pack, 1 lb.

z
o
<m
~
[II
m
::tJ...
cos

S1.Z0
51.40
S1.80
S1.80
S2.20
SZ.ZO
5z.s0
SZ.80 ~. .
S3.80 ~

SOLID STATE
ELECTRONIC BUZZER

~
~__if.. \

51.50 eac

Mini size1" x 'f." x 'I."
Supply voltage 1.5V- 12V

Ideal for Alarm orTone Indicator

. 1 WATT AUDIO AMPg"
All parts are pre-assembtec on a~,!
mini PC Board. Supply Voltage 6

9V D.C. SPECIALPRICE 51 ,95ea,

SOUND GENERATOR I.C.
Creates almost any type of sound - gun shot, ex
plosion, train, car crash, star war, birds, organ ext.
A bullt-ln audio amplifier provides hiQh level output.
Operates from one9V battery, 28pin III
dip: we supply the datas. 52,90 EACH ",,,,,,--.-

POWER SUPPLY KIT
0·30V D.C. REGULATED ~

Uses UA723 and lN3055 Power , . ~.

TR output can be adjusted from ' " I

0·30V, 2 AMP. Completewith PC _ .
board and all electronic parts.
Transformer for Power Supply. 0-30Power Supply
2 AMP 24V x 2 58.50 510,50each

I.C. TEST CLIPS
Same astheE·Z clips 5275 ~
With20" Long Leads .

In Blackand Red Colors perpair

SPOT
SPOT MOMENTARY
DPDT
DPOT MOMENTARY
DPDT (C ENTER OFF)
3PDT
3PDT (CENTER OFF)
4POT
4PDT (CENTER OFF)

ELECTRONIC SWITC KIT
CON DENSER TYPE

TouchOn Touc~ Off
uses 7473 I.C. and

12Vrelay
55,50 each

ULTRASONIC
SWITCH KIT

SIZE BATTERY PACK
10 C size ni-cd battery in dng pack,
gives out 12.5V D.C. 1.8 amp per
hour. All fresh code, pull-out from
movie cameras. Can be dlsconnec
ed to use as single c cells. Hard
to find515.00 er oack of 10batteries

ELECTRONIC PIN BALL
MACHINE

That sounds and plays likethe
rea l thing. All units are brand
new butwithout thecase.Func
tionsofthe game include double
flipper control, kicker control, 1
4 players, 3 speed ball control
tilt switch,automatic score, extra
bonuscave and many more. All
solid stale with LED panel, no
movingparts. Requires 9Vbat
tery to operate, speaker not
included.

A perfect gift for yourself or friends.
SPECIAL 5U9 EACH

SP EAK ER 51.25 EACH

NI-CD BAnERY SALE
12V Pack 450 Ml/HRSize 3" xl" x 2"

U ,OO PER PACK
4 AA Pack 450 MAlHR

53.50 PER PACK
All above batteriesareused but latedale

code and we guarantee tolake back allbad ones forexchange.

Kit includes theUltra Sonic Transducers, 2 PC Boards
for transmitter and receiver. All electronic parts and
instructions. Easy to buiid and a lot of uses such as
remote control for TV, garage door, alarm system or
counter. Unit operates by 9·12 DC. 515,50

COMPLETE TIME MODULE
0.3" digits LCD Clock Module with month

@
and date, hour, minute and seconds. As

e ug well as stop watch function!! Battery
" , and back up light is with the module.
- : Size of the module is 1" dia. Ideal foi

use in auto panel, computer, instrument
and many others! 58.95 EACH

SOUND ACTIVATED SWITCH
All parts completed on a PC Board
SCR will turn on relay, buzzer or
trigger other circuit for 2 - 10 sec.
(adjustable). Ideal for use as door
alarm, sound controlled toys and
ma~ otherprojects. Supply voltage

51 .75ea, 4.5 9V D,C. 2 for 53.00

FM WIRELESS MIC KIT
It is not a pack of cigarettes. It is a
new FM wireless mic kit! New de- ..-------....:.;:::..-------.
sign PC board fits into a plastic
cigarette box (case included). Uses
a condensor microphone to allow you
to have a better response in sound
pick-up. Transmits up to 350 ft.!
With an LED indicator to signal the
unit is on #FMM2 KIT FORM 57,95

KIT FORM
58,75EA,

"FISHER" 30 WATT
STEREO AMP

MAIN AMP (15W x 2)
Kit includes 2 pes. Fisher PA
301 Hybrid IC all electronic parts
with PC Board. Power supply ±
16V DC (not included). Power
bandwith (KF 1% ± 3dB). volt
agegain 33dB. 20Hz· 20KHz.

ELECTRONIC DUAL
SPEAKER PROTECTOR

Cut off when circuit is shorted
or over load to protect your
amplif ier as well as your
speakers. A must for OC L
circuits.

PUSH-BUTTON SWITCH
N/Open Contact

~" Color: Red, White, Blue, Green, Black
~P-.: ' 3/$1.00
. ...... N/ClosealsoAvailable
~ 50ceach

.\ LARGEDTY. AVAILABLE

PRESS-A-LiGHT SELF
GENERATED FLASHLIGHT
EXCLUSIVE!! 53.95 ea Never worry about battery,

Model F-179 because it has none! Easy
tocarry in pocket and handy .. •
to use. Ideal for emergency

light. It generatesits own
electricity by squeezinggrip

lever. Put onein your car,
,~ I: boat, camper or home. You

may needit some time!

SUPER FM WIRELESS
MIC KIT - MARK III

This new designed circuit uses high
. FED. FET transistors with 2 stages

~
pre amp. Transmits FM Range (88
120 MHz) up to 2 blocks away and

I with the ultra sensitive condenser
microphone that comes with the kit.

- > allows you to pick up any sound
within 15 ft. away! Kit includes all

FMC-l OS electronic parts, OSC coils, and P.C.
511 ,50PERKIT Board. Power supply 9VD.C.

Ik HEAVY DUTY
\ ~ . CLIP LEADS

, \) 10 pairs - 5 colors Alligator clips on a
22" long lead. Ideal for any testing.

52.20/pack

CIRCLE 7 ON FREE INFORMATION CARD 119



• Quantities Limited
• Min. Order $10.00
• Add $2.00

Shipping USA
• Calif. Rn . Add 6%
• Prompt Shipping

POTTER BRUMFIE LD'
4 PDT RELAYS

: j~~; ~~~:.cts e
• 2"YOIt d .c. Of"
• 120 'IOltI .C. COIl ' "'I
· U•.csbut lully l••t.d I(.

$ 1.50 ••ch
spec lly coil 'l'o lla gl
LARGE QUANTITIES AVAILABLE

$1.25 3x5" OAKTRON
$1.25 SPEAKER
:~.~~ 3 oz. Magnet
$6'~ ~80HMlmpedance

. $2.50 ••ch
LAROEQUANTITIES AVAILABLE

Store & W.,ehoo n Hours
9AM · 5PM

Monday thru Friday
Saturday

10AM ·3PM

905 S. V.rmont Ave. SEND FOR OUR FREE CATALOG
Los Ang .le• . CA 90006 TERMS

. (213)3So-S000

AL" ELICTROftICS CORP.

WRITE OR CALL TODAY for
y-our FREE CAL WEST catal oql
Co llec t Call s Acc epted l .

FREE ,
ELECTRONICS ·
CATALOG! "

CIRCLE 69 ON FREE INFORMATION CARD

e No minimum order
e Volume discounts
e Orders shipped same day
• 100% money-back quarantee
e Phone orders accepted

We carry semiconductors .
capacitors . resistors . switches . .
potentiometers . transformers . .
hardware . and much. much more .

· O v e r
1,500,000

Parts in Stoc~!

• MasterchiHge~
• Visa - CAL
• Bankamericard . . A

31320 Via Colinas . Suite 105
Westlake Village , CA 91361

FLASHING L.E.D.
L1lronlx FRL·4403

d lflu • .cs rlld led with bu ilt
in U••hh'IQunit
T1 ~ pl ckag. ·
pul .. r. t. 3hz f . 5.,.20 mi.

2for$1 .70~-

" CIRCLE 79 'ON FREE INFORMATION CARD

(213) 889-2209

':J VOLT5 @ 2OOMA.
6 YOLTS @25OMA.
12.IVOLTSC.T. 6'25OM A.
12.1 VOLTS C.T. {f 1 AMP.
11.5 VOLTS @3 AMP

DUAL SDK SLIDE POT

I;n.6':~5~ .'Ch ,

3 inch long 2 '1. inch slide
knob s lor slid, pot s 20Cu ch

AXIAL ELECTROLYTIC
CAPACITORS

~-
0,000 MFD15VDC $1.50••.
),1/1" long .'·1/11" di.metlr

600 MFD.1ooVDC $1.00••.
2·11118" long . t '' d ll mel ltf

4;700 MFD 16YDC 2 10r $1 .50
2" long x ," dl. rntll.r

22144 EDGEBOARD CONNECTOR
TINSOLDERTAll .l $6" x .200"

EliJillLii Illt.li . It
IIf-----------llARGE QUANTITIES AVAILABLE

$1.35 u c h 10 for $12.50

$ELECTA8LE
VOLTAGE

SOLAR PANEL
UNIQUE!

• Snap-On Reflectors

• 1st Multiple Voltage Solar
Power Supply!

• Excellent Battery Substitute
3, '6, or 9 VDC @ SOmA!

FREE CATALOGUE: Find out more .bout our produCI line.

TERMS: Gal res add lax. Allow 5% 10( shippi ng, excess reo
fund &d.Orders under '1 5 ~dd $1 handl i~ . VIS....- /Maslercard
orde rs ($25 min) call (415) 582-0131, 24 hra. Please illClude
stree t address f~ UPS dellvttry. Sale pric es good through cover
mon l h of magazme, other pric es subj ect 10 change Without
noti ce. TI'S . '•• I'......... oll... l....,.,Co<pot .. OOfI

DC ROBOT MOTOR
DC fractional horsepower motor runs on

about 1 to 5V. Not a servo motor by any
means , but good for experiment ing with
robot s, toys, games, etc. 1~/$2.95

SEMICONDuaoRS
Gen purp sig nal diod es 50/$2
GT5306 NPN darlington 100/$S.95
NPN slrn 2N3904 100/$7.95
PNP sim 2N3906100/$S.95
4N28 opt o-lsol . 5/$2
SN76477 sound IC 1/$2.50
MA1003 12V DC clock modu le $14.95

16K DYNAMIC RAM 8/$39!
Expand memory in TRS-80 -I and -Ii, as well

as machi nes made by App le, Exidy, Heatti
H89, newer PETs, etc . Low power, high speed
(4 MHZ). Add $3 for 2 dip shunts plus TRS·SO
conversion instr ucti ons.

tI')

~sr-•
®®ID0IDOO~

GODBOUTELECTROPjICS
• Bldg. 725,Oakland Airport, CA 94614

CII~CLE 8 ON FREE INFORMATION CARD

~(1)(tu![f1r~
~~~~~~

~~~(t~A[L '
You come out ahead with .our speeials . . • Just look
at these great prices and S~OCk up you~ la.b! I

SOLDERTAIL 8 pm 1001$5.95
14, 16, & 18 pin 50/$4.95

SOCKETS 20 pin 40/$4.95
. 24, 28 pin 30/$4.95

40 pin 20/$4.95

100%
Factory

Guaranteed!

Cat. No. 92CU6413
AUraeti)'. "lf~ x 5~4 x lh" black pintle cue hOUM a 2"

~t::~~~~;:~~~: c~~;~~lnall~7r~~~~~t~~b:~d:~:-
ninera which e!'lhance the~Ight and Insure optim um
cell performance. In addit ion, two .. x 5" refle ctor
panela fit on either aide of the ca. e, (simil ar to a tan
nIng mirror) thus providing maximu m light co llection
and panel eff iciency. Thre e miniature mm. jack s are

f~fo ~~~n~1t:gned ~~el~:e~r' JS.~iv~~ ~X· ~u:t gl~ft
voltages, (under f~ 1I a~ n) . Excell ent baUery substitute
In tranai stor radios, amall motors & lampa,etc. Come.
w/m lni plug with 18" Inaulated wi re I••da. .. For
Less! Wt: 5 oz.

_ _ _ _ _ _ _ _ _ ___ _ _ _ _ _ _ -" poiy-P.it.COMP,LETE COUPON AND MAIL TO- -- - .

Send For Our FREE Catalog Today/ : P.O. BOll 94 2,RE 11 SOUTH LYNNFIELD, MA. 01940:
i Send me - .- 8ol1lr Pa~" @$18,88 . a. ·

Featuring t he Largest Selection and the Lowest I Plul $3 M ch lor Poltalle ~ Handnnll
Pr lcea on a wide variety of quality electronic I NAME _
prOducts , Including: Computer Perlpherall , I ADDREBS _
So lar Devices, Speakers , Audio Equ ipment, and I
muc h mu ch mo r el Tak e advant age of our 25 : CITY------ --- - ---------
years as America 's fo remost suppli er of di s· I STATE ZF I

c=-tr~:~sFaster S e r v i c e .: ~:I~"e-:'~"~~::~E~C~:O~e:I~:DER :
~ \ O rde r By Phone i ACCT. • EXP. DATE - - - I

,_ 1 -6 1 7 - 24 5 -3 8 28 10 Send me your FREEca'alog ~'---- - - - - ------- ----- - - ..-- ---- -- ... ......-..-~_#
CIRCLE 42 ON FREE INFORMATION CARD

Poly PI- k/ ®Ql,la~ity Electronics
. ~. INC. For Less!

Phone call Adapter $24.50*, VOX $24.95* (* plus
$1.00 ea. shipping & handling), 10 hr. Recorder
$125.00* (* plus $4.00 shipping & handling). Cali
fornia residents add tax. Mail Order, VISA, MIC cod's
okay, quantity discounts available. Money back guar.
Freedata.

AMC SALES, Dept. 19 9335 Lubec St., Box 928
Downey, CA 90241, Phone (213) 869-8519

Top quality AC-DC casselle
recorder, modified to provide
5 continuous hours of reo
cording and playbackof true
fidelity, distortion-free sound

on each side of cassette for ' ~iili•••••
a total of 10hours. Unit has .,
many special built-in fea
tures. TDK D-C180 casselle
supplied. ONLY -$125.00 .)

CIRCL E 4 ON FREE INFORMATION CARD

Record incoming and outgoing
calls automatically with this all
solid state unit connected to
your telephone jack and tape
recorder. Starts recording when
phone is lifted. Stops when you
hang up, making a permanent
record. Easil y in st alled . No
monthly charges.
FCC APPROVED
~.

Solid state. Self contained. Excel·
lent adjustable sensitivity. Voices
or other sounds activate and con
trol recorder. Uses recorder mike or
remote mike.

2'1< x 1* x W' $24.95*

eno
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W
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W

6
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53
-57..

$1.60
1.70
1,80
2.10
2,90
300
4.40
.80

B022A
5139

200V
400 V
600V

'OV
' OOV
150V
200V
JOOV
400V
500V
600V

2.10 MDA80 6 13.97
2.10 MOA920·A2 261
2.10 MOA92Q.,6,3 302
355 M0A920·M 3 60

31 .42 MOA92Q.A6 3 8.
1,6 l1 MOA9 2Q.A7 500
4.33 MOA92Q.A8 5.52

10.10 MDA920 A9 $ 65 5
11,42 llllDA1200 7.75
30 5 MDA 120 1 8.10
5.75 MDA 1202 887
3.18 MDA1204 10 0tl
1.75 MDA120t1 11.6l1
1.75 MDA2500 • .06

s 2,35 MDA250 1 • .19
2.35 MDA2 502 . 32
2.35 M0A 2504 • .58
3,50 MDA3500 ••6
2.73 MDA350 1 . ,58
. 2. MDA3 502 • .71

11.17 MDA3504 4,83
.79 MDA3506 lI ,62

1.lI 5 MDA3508 7,88
2,03 MDA351 0 10 ,0tI
2.lI7 MJE340 1,57
1.77 MJE3055 T 1.29
2 ,03 MJE3<C39 1.32
2.17 MOC3010 2.7 1
3 ,30 MOC3011 2.86
7.82 MOC3020 3.15
8611 MOC302 1 3.52
950 MPF102 .lI 6

11.17 MV209 1.13

Mo del Vdc Amp s
A PS 5 ·6 5 6 .0
A PS 12 ·4 12 5 .0
AP S 15 ·3 16 3 .0
A PS 2 4- 2 .2 2 4 2 .2

1· !f 10 up 25 up
$66.9 0 $64.00 $6 1. 10

!O=L.U K E I

B020A I!l!I
5179

$179

1,50 MC3325 P
3,17 MC33. 0 P
2,. lI MC3360 P
I ,SO MC3<408 L
2.27 MC3416 L
4 . 3 MC3<423 Pl
3.10 MC3<l38L
2 20 MC401l1P
1.72 MC402. P
1.44 MC402 l1P
2.10 MC.O«P
1.91 MC.558NCPl
2.01 MC7805 CT
& . 8 MC78 12CT
5,19 M': 7902CT
1 •• MC7905C T

11.07. MC7906CT
3,84 MC83 11 P
4.75 MC98 19P
lI 55 MC1••90 VP
. lI 2 MCM1567.P

$ 397 MCR103
U MDA100A
904 MDA104 A

1,93 MDA108 A
1.89 MDA200
1,89 MDA202
853 MDA20.
20 7 MDA210
. 80 MOA800
1311 MCABOl
1.36 MOA80 2
525 MOA804

$239.00

RECTIFIERS ::::m
MOTOROLA 6 AM P 1N4937
MR750 50V $84 1 AM P
MR751 l00V 1.06 l N4001 SOV 12/t .00
MR752 200V 1.121N4002 l00V 12/t .00
MR75 . 400V 1.2& l N400 3 200V 12/t .00

630 MR756 600V 2.10 1N4004 .OOV 12/ 1.00
. ,65 MR758 800V 2.65 1N4005 600V 10/ 1.00
630 MR760 l000V 321 lN4OOt1 800V 10/ 1.00
.95 MOT OROLA l N400 7 l000V 10/1 .00
95 HI GH VOLTAGE n OmA 5 AM P

2.25 MR250 ·1 l 000 V $ .88 1Nl 183
2.25 MR25O· 2 2000V 1.73 1Nl lU
225 MR250·3 3000V 1.89 l N1185
2.25 MR250-. ~V 1.98 l N118 l1
1.50 MR25O·5 SOOOV 2.08 l Nl1 87
1.50 1 AM P FAST RECOVERY l N118 8
1,50 l N4933 50V $ 42 l N1189
150 l N4934 l00V . 61 N1190

NEW LOW
PRICE

•

7.50
5.25
7 50
1.15
1.15
280
280
280
280
1.80
1,80
1.80
1.80

Vdc Amp s
5 3 .0

12 1. 6
15 1. 5
24 1.0

1·9 10 up 25 up
$42.50 S40 .65 $38 .85

M ODEL 938

1·99 100up1000up
$ 1.02 $ .72 $ 83

1.13 82 .72
.98 .70 61
.98 .70 61

1.07 .75 65
.96 68 59

1.96 1.36 1.20
4,12 2.89 2.52

.98 .71 61

.98 .71 61

.90 lI 5 57

.78 58 51
1,58 1.13 ,98
1.6 3 1.1 8 1.03

Litro nix

• E_ y to u_ · plug In capacitor. push ra nge
button a n d r.ad tha v alu . t o 0.'"

• 0 .5 in . liquid c rystal dlsp l.y
• Exel u . lv . ".\c harga/.\vo lt ·· m . a .ur. ·

m ent circuit (p at ent pending ) hokh ±O.l"
bade accuracy f o r a full y•• r.

• Up t o 200 hra operation on .tandard BY Batt .
• 8 .a.y pu s h b utton ra ng •• c ov.r 0 ,1 pf to

1999 microfa ra d s.
• B. st o f a U It' ••••y on the b u dget · only

Power Supplies f rom ADTECH POWER

DIS PLAYS
OL-10 $ 9 00
OL·10A 6.30
OL· l 01 9.00
OLSOO 1.45
OL·507 1.5
OL·521 3.70
OL522 3.70
Ol ·527 3.70
OL528 3.70
OL·701 2.3.
OL-70 2 2.34
Dl ·704 2.34
OL·707 2,34

WIRE
WRAP
Level 3

1·2. 25up 60 up 100up
$ 41 $ .a s .39 s .38

.59 .58 .57 56
83 62 .et .60
67 66 65 .604-
.91 90 .89 88
.99 .98 .97 .96

1.09 1.08 1.07 1.0tI
1.39 1.38 1.37 1.36
1.lI 3 1.62 1.61 1.60
1,89 ) .88 1,87 1.86

Onl y....$99.00

1% METAL FILM
RESISTORS

10 for $1 .95
VA LUES AVA ILABLE:

i oo n 200n 1Kn 1.5 Kn 2Kn
ro xo 15 Kn 20 Kn 1OOKn 200 Kn

,~ !! .
GOLD · 1:1",U1·24 2!5up SOup 100up
ASWG $ 55 $ ..~ $ 53 $ ,52
A l OWG 69 68 67 66
A14W G .71 .70, .69 .lI 8
A16WG .73 .72 .71 .70
A18WG 1.01 1.00 ,99 98
A20WG 1.23 1.22 1.21 1.20
A22WG 1.35 1.3. 1.3 3 1.32
A24wG 1.. 3 1.. 2 1.. 1 1..0
A28WG 1,83 1.82 1.81 1,80
,6,36WG 1.95 1.904 1.93 1.92
A40WG 2.3 2.• 2 2.1 2,.0
TIN

ABWT·TI
· A1. WT·TI

Al l1WT·TJ
At 8WT ·TJ
A20WT·TI
A22WT· TI
A24WT· TI
A28WT ·T J
,6,36WT·T J
MOWT·TI

Standard

Soldertail

1·24 2!i up SOup ' OOup
$ .17 $ .16 $ ,15 $ .1.

20 .19 .18 .17
.22 .21 .20 .19
.29 .28 .27 211
.3 3 .32 .31 .30
.3l1 ,35 .34 .33
.3 7 .3l1 .35 ,34
.• 3 42 . 1 40
46 .5 .4-4 .• 3

' , 2 4 2!5up SOup l00up
$ .38 $ .37 $ .3l1$ 35

55 .5• .53 52
lI3 .lI2 .81 60
69 .lI 8 .67 66
81 .80 .79 .78
91 .90 .89 88

1.01 1.00 .99 98
I .• ' 1..0 1,39 1.38
1.55 1.5. 1.53 1.52

KIT ..
MFOLOl

The Link Kit. . .for exploring the
advantages of FIBER OPTICS.

from MOTOROLA

ilia. LOW
",. PROFILE

SOCKETS

• provid e . an optica l link cap ab le of
x-mitting data at NRZ rete to 20 mb/ s

• allows famili ari ty with fib.r optics

~
" . - I j ~ while expe rime nti ng wi th
, I ~ actua l ci rcuit s & systems

~' .. - --",.- or •• • has b..ic d.s ign
3{/ ~ .~ equations and exam ples

._~/ :f i~:~::r:~~c sg·n.ra l applications

~iaHYBRID A UDIO POWER AMP~~;',~~~S
PIN Tr an sfo r .,.,.r
SI ·l010G(HlW) S 6 .95 TR1D $ 7 .90
SI· 1D2OG(2OW) $ 13 .9 5 TR2D $ 10.90
A-51-8(Socket for abovel .95

Intarsil LED or LCD
3% DIGIT PANEL

METER KITS
BUILOA WORKING OPM IN Y, HOUR W ITH j==~~i:i
THESE COM PLETE EVALUATION KITS
r e s t th ese new pa rt s for yoursolf w ith Int ol s ll ' s lo w

cos t prot otYPlng kIts. co mp lot e w ith AIDco nverter and
LCD dlspl ..y (7 106) or LED d isp lay (7 10 7). KIts prov ide
all m aten als, Incl PC boa rd. for a functIoni ng pane l met er.

ICl71DI £Y (LCD) , •• ,.$)4 45 IC171 07£Y(LEDI •••. $21.71

ASZT·TI
A14 lT-TI
A18 ZT·TI
A18 ZT-T1
A20ZT·TI
A22 ZT-TI
A24ZT-TI
A28 lT·TI
MOlT·TI
GOLD

S I·1D3OG(JOW) $19.00
SI ·l050G(5QIN) $27 .80
A-5I· 10(Sock et for abovel

• Nota; Ona T ran l for m.r can po _ r two aud io am pli f iar s.

TI N

ASG
A14G
A16G
Al 8 G
A22 G
A24 G
A2. G.,.G
MO G

1.18 ,~ .79
1.1 8 ~ .79
4,22 3 38 2 81
32 8 2113 2.19
2.79 2.23 r.ee
2.63 2.10 1.75
. 93 3.!U 3 29
• .31 3.• 5 288
321 2.57 2."
2.79 2.23 1 8l1
1.99 1.59 1 33
191 1.53 1.27
1.16 .93 .78
1.16 93 .78
1,99 1.59 133
3 611 293 2.• •
8.72 6.98 5 ,81
. 03 3 22 2.lI9
2.1. 1.71 1..3
1.88 1.50 1.25
1.20 .96 80
3.11 2,.9 2.07
1.2. 99 83
1.29 1.03 86
1.3 7 1.10 9 1
1.28 102 85

.79 lI 3 .53
1.29 1,03 8 6
2.• 2 1.9. t.et
3,13 2.50 2,09
1.99 1.59 1.33
2.~ 2.111.76
2.25 1.80 1.50
2.25 1.80 1,50
3 .75 3 00 2.50
1,82 1.• 6 1.21

XR·n03CP
XR·2204C P
XR·2206CP
XR·220 7CP
XR·2208C P
XR·2209CP
XR·2211C P
XR·2212CP
XR·22 16C P
}(R·2228CP
XR·22.0CP
XR·22. 2CP
XR·2271CP
XR·22 72C P
XR·22 76C P
XR·228.CP
XR·2288 CP
XR·2524 P
XR·255 6CP
XR·2567C P
XR·340 3CP
XR·352.CP
XR-t1 36C P
XR4151C P
XR,",,195CP
XR·.212C P
XR-t55 8CP
XR-t7. 1CP
}(R·5533 P
XR·5533 AP
XR·553.CP
}(R-553.ACP
XR·6 118 P
XR·6 128 P
XR·8038C P
XR-13600C P

EPROM
2708 $990

EPROM
(5 Vo lt) $168 0

2716
TONE RINGER
M L8204AE ~.20

M L8205AE 4,20
7·S£GMENT LCD DECODER!
DRIV£R/LATCH
MD4056 8E ~, 10

M~lI8E ~.10

QUA D LV·HV TRANSLATOR
M041 0-48E ~ .&

7·SEGMENT, H EXADEC IM AL LED
DECODE R/DR IVER
M04 3&80£ $3.42
MD04311BE 3 ••
M D04511B E 2,.8
Xl·SEGM ENT LCD DRIVE R
M04J30BE $6.70
32 ·S EGMENT LCD DRIVER
M043J2 BE $6.84
OCTAL BU S TRA NSCE IVER
MD7 4C2.5AE $6,74

• Wide-Ranging -65 · C t~ +1SO·C
- BS· F to 302· F

• Accurate ±O.4 ·CI±O.r F
over mo st of ran ge

• Fast 8 se conds to 99% o f

fi nal ch ange tn readin g

• Versatile swuch-se tectebre res·

o lution (0 .1· or 1°) and

degr ees C or F.

~Df'~::~~~.~
TEMPERATURE METER

$1••5
19.50

$1. 50
1.,50
12,04
12.04

$22.<40
20 ,15
22.• 0
22.• 0

1-24 25\lp100up
$ 1.39 $ 1.11 $ .93

1.50 1.20 1 00
1.99 1.59 1.33
1.7. lAO 1. 16
1.7. 1..0 1.1 6
1.7. 1..0 1.16
2.6 1 2.09 1.7.
1-9 5 1 56 1.30
1,95 1.56 1.30
600 . ,80 .,00
4.22 3.38 2 8 1
.22 3.38 2.8 1

10 .22 8 .18 68 1
9.28 7.3 6,19
8 0 6 6.5 5,38
1.39 1.11 93

604- .51 . 3
1.11 .89 .7.

96 .77 64
1.89 1.5 1 1.26
201 1 61 1.3.
2.01 1.6 1 1.3.
1.18 ~ .79
' .13 .90 .75

64 .67 56
2.57 2.06 1.71
1.09 87 .73
1.0 9 87 .73

13.93 11.1. 9.29
3.3 l1 2.69 2.2.
1,18 ~ .79
1.1 8 .~ .79
1.18 .~ .79

XR.oB2CP
XR-(l8JCP
XR.()804CP
XR .()~ C P

XR.()95CP
XR{)96C P
XR·246P
)(R·346CP
XI'!·346·2C P
XR·205 CN
XR·210C N
)(jl· 215CN
XR·C2-40
XR·C252
XR·C217
XR·320 P
XR·555CP
XR-l555C P
XR·558C P
XR·l 556C P
XR·5SBCP
XMi59C P
XR·587CP
XIH 58 7CP
XR·14 58C P
XR-1488 CN
XR·1488 P
XR· 1489 AP
)(R-1524M
)(R·1568N
XA·2200 CP
XA·220 1CP
XR·2 20 2C P

MARK IV LED POWER LEVEL INDICATOR
10 ",. • Di spl ay Range -3 6dB to+ 5dB
KIT $31.50 • Floating or Gradual Output Indic ating

• Kit includes t ra nsi stors, lad s. capaci
t ors, res istors. PC Board . and silk

screened meta l fr ont panel

EXAR

MITEL
KEYPAD PULSE DIALER
MH320AE
MH 322AE
MH325A E
MH 32l1AE
8 x 4 LATCHING ANA LOG
SW ITCH ARRAY
MT88().4.AE
MT88Oo'8E
DTMF DIG ITAL DECODERS
IIIIT8820 AE
MT8860A E
MT8862AE
MT8863AE
DTMF FILTER
MT8865AE $29 85
HYBR ID DTMF RECEIVER / DECODER
MH88210 $ 9800
MH88205 185 ,00

MICROPROC ESSOR COMPONENTS
860 2 SERIES 1800 SERIES
P0502 $1 107 P6520 A $ 680 MC15800P $13 90 MC15850P $ 68.
PeS02A 1.50 1"&521 lI20 MC680 1Ll 658. MC6852P 1.33
P6S028 1890 P552 1A 880 MC15802P 19.90 MC15854P 30 .72
P0503 970 1'5522 9 ,90 MC15808P 13.90 MC158l5OP 12,92
P6503A 10 70 1"&522A 11.90 MC15809P . 5 39 MC15862P 1l1,7l1
P0504 970 PG53G-004 1600 MC15821P 7.33 MC687 5L 10 68
P0504' 1070 Ptl53G-005 '600 MC15828P 2075 MC15880AP 3.U
P050' 9 ,70 PG532 1160 MC6U OP 12.22 MC6881 p 88 '
P6505A 10 70 Ptl53 2A 1::90 MC15843P . 5.39 MC6882 AL lI .13
P0506 970 PO", 3000 MC68.4P .539 MC6885P 2.72
P&506A 10,70 Ptl5-45A 3450 MC6845P . 1.20 MC688l1P 2.72
P0507 970 P655 1 1390 MC6U lI PI 39 ,90 MC6887P 2.72
P6S01A 10 .70 P6551 A 1530 MC158.7 P 1l1,06 MC6888P 2.72
P6512 10 70 Ptl520 .00 MC6850C P 927 MC6889P 314
P&51 2A lSlIO P6520 A 880 RAM ', 1·24

$~~7g ' OOup
1'6513 970 P6521 620 1"2101·1 $2 .90 $2 .55
Pe513A 10.70 P6521 A lI 80 P2102·1 250 2.30 2.10
P6514 970 PO'80 1500 P2112 390 3.70 3 50
P6514A 10.70 P6561 15 00 P211. 5,.0 5.20 • .70
P6515 970 P65l12 1 7,00 P2114L ''"' 520 • .70
P6515 A 10.70 P6563 17 ,00 CRT CONTROLLER
P6520 .00 5037P $39 90 53• .30 $28 25

ll U ... ( , .:Jood .......
1'''"'_.0'''.1220
~Jl 2M-M4 1

HOUSTON
2C-4s .. ~ .. _

.. _ . .... . l X 17 M .
I11JI ~a-34H

zo
<m
~
OJ
m
:D
.....
<0
00
o

121



High Effic iency

• 10·Megohm Input
• Easy to Read

O.4"·Hlgh Display

Mini DPDT
Switch
Save 26%

Reg. 169 6A @
2.29 l25VAC
Mini DPDT. Solder lugs, idea l
for panel mount ing in '/4' dia .
hole. Positions: On-None-On .
'h x'f.1xVi'body. With hardware.
275-669 Sale 1.69

Pkg. ~~~~~iii~
cil150 '

50WVDC Ceramics. Fifteen .005
fJ. F. 10 each of: 100. 220. 470 pF,
.001, .002, .01, .02, .05, .1 fJ.F.
Five each of: 5, 47, 68, 330 pFplus
25 other popular values. See-thru
box included. $22.75 individual
parts value!
272-601 Pkg. of 150/9.95

3" Silicon Solar Cell

Auto-Range 3%-Digit
LCD Multitester

NEW!

9995

'You select DCV, ACV, K-Ohms or DCmA,
this Micronta ' tester selects the correct
rangeand polarity, automatically! Measures
to 1000VDC, 500VAC. 200 mA DCand 2
megohms resistance. Overload protected .
Range hold overrides auto-range when de
sired. With leads, instructions. Req. 9V bat-
tery or ACadapter. 22-196 99.95
AC Adapter. U.L. listed. 273-1431 4.95

Deluxe Carrying Case
Ideal for fie ld work .
Protec ts your tester
and holds leads , man
uals , extra batteries .
22·153 6.95

Easy to solder cell
conv erts sunlight into

electrical power. Deliv
ers up to 0.45V at 1 Amp. Use several in
series/parall el for higher voltage/current.
276·123 9.99

5% Tolerance. Popularvalues, 10
ohms to 10 megohms. Includes $1.99
value see-through box, color-code
chart and list of values. Ideal for build
ers. experimenters and servicetechni
cians. $27.30 individual parts value!
271-602 . Pkg. of 350/9.95

Pkg.
01350

ladlo Ihaeli
A DIVISION OF TANDY CORPORATION' FORT WORTH, TEXAS 76102

OVER 7000 LOCATIONS IN 40 COUNTRIES

Photoresistor

119

HISensitivity
to Yellow·Green

Light (2870"K)
Cadm ium sulf ide photoresistor. 5
megohms in darkness to 100 ohms
in bright light. 200 mWat 170V,
maximum . Vi ' dia. x 'I.:'
276·116 1.19

Reg. 2 .19

159

~ LM723. Adjus table from 0 to 40VDC output. 14-pin DIP.
276-1740 Each 89\:
00 LM317K. Adjustable from 1.2 to 37VDC output at 1.5 Amps .
TO-3 case. 276·17n 4.99
[Q] LM317T. Positive regulator. Adju stabl e 1.2 to 37VDC, 1.5 A.
TO-220 case . 276-1778 3.99
LM337T. Negative regulator. Adjustable - 1.2 to - 37VDC,
1.5 A. TO-2 20 case . 276·1779 3.99

Mini DPDT Switch

Save
27%

NEW!
Low 159
As

16K Dynamic RAM
Type MM5290-Q55 /4116. For
microprocessor projects .
16,384x1 bits in 16-pin DIP. Ac
cess time: 250 nanoseconds . 1
milliseco nd refresh. Requires
+ 5, + 12, - 5VDC. TIL com -
patib le. 276·2505 13.95

Rated 6A @ l 25V
Mini OPDT. Ideal for
PC board mou nting .
Positions: On-Center Off 
On. 'h x'hx%" body. In
cludes nut and washers
for pane l mounting.
275·668 . . . . . Sale 1.59

10 small-Signal I ,
Diodes ~

Pkg·99¢0110

Adjustable Voltage Regulators
Low As

89¢ ~ 00 [Q]

1N914/4148. Silicon switch ing
diodes . 100% prime. 75 PRY.
1.0 VF. 276-1122 .. . Pkg . of 10/99\:
1N34A . General purpose germa
nium . 60 PRY. 1.0 VF. 100% prime .

, 276-1123 Pkg . of 10/99C

ALL
NEW!

Multi ·Loglc
Compatible,
5·15VDC

IITo-72

Prices may vary at individual stores and dea lers

LOW PRICES AND NEW ITEMS EVERY DAY!
IN STOCK NOW AT OUR STORE NEAR YOU

Come In lor Your FREE Copy of Our 1981 Computer Catalog RSC-4

Dual Gate MOSFET
NEW!

1~?e

VMOS Power FETs
~ VN10KM. Fast swi tching
time, hi-z input. Ideal for TIL-

~
~~~~~~'ii' or CMOS -to-high current inter 

L>!J face , 1W. TO-92 case .
--===li!!==~ 276·2070 ... 1.59
~ . 00 VN67 AF.

Great for RF
amps and power
switching . 15W.
TO-202AA case.
276·2071 . .. 2.49

• 36" Power Leads
• Illustrated Manual

CIRCLE 59 ON FREE INFORMATION CARD

Digital Logic Probe
Detects one-shot, low rep rate pulses
scopes may miss (up to 1.5 MHz) . De
tects logic levels high, low or pulsed,
with a minimum detectable pulse width
of 300 nanoseconds. Features an easy
to-interpret 3-LED readou t, built-in over
voltag e and reverse-polarity protection.
Powered from circuit un-
der test. 6¥. x¥. XP/ ' 6:·
22·300 . . . 26.95

Computer Connectors
and Ribbon Cables

~ 20-Pln Header with Ejectors.
Mounts on perfb oard with .W Ox .100"
centers . Polarized . 276·1556 .... . 2.69
00 20·Pln Cab le Connector. Reusable
insula tion-di spla cemen t type . Mates
with above. 276·1557 3.49
[Q] 40-Pln Card Edge Connector.
Insulation-displacement type . Mounts at
ends or along cab le. 276·1558 ... 5.95
[Q] 2o-Conductor Ribbon Cable. 5 ft.
278·no 3.95
40·Conductor Ribbon Cable. 5 ft.
278·n1 . 6.95
lID OBM 25 Connector. Insulation
disp laceme nt type, mounts on end or
along cable . 276·1559 4.99

High performance at a low price! RF
amp, mixer or osc illato r to 450 MHz.
Low noise -ideal for the converter
you're planning . Vas : 27V. Diss. : 360
mW. 276-2045 1.59
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'n 183 15 19 " 1 35
14 1.19 0 90 11 1 18
11 1.').1 11 SO '. '00
11 1 18 14 80 :is 1 35
1) 1 90 1511 n 1 10
14 11 9 9 0;(1 11 1.78
It> 1 ~ 11 31 1t 1 00
11 II I 14 t 1 1B 1 H
13 190 IS H 3] 1 1P
, ~ 1 ~ 1103 ~ )Ool
11 1~ 11 5t " 1 00
11 1 n U BO ,. 1 35
1] 1 ~ 151 ; n 118
l' 1 01; 111 0 43 H~

~ 101 1sn . 5 l ~
1] 1 91 15 95 1'1 1~

13 I on 15 95 ]; 718
1] l ~ 15 9S ,4 3 15
4(1 3 4} " .5 51 1 14
57 ~ 4S 3101 e.l 5 II

"3 191 15 <'; 5 1'1 He.
14 1 0t0 111 0 13 11 5
)5 1 91 74~9 H 111
. 0 3 11 18 45 !JO . ' t.
51 4 4S ] 1 01 5' H S
83 10t0 S8 1. " '"13 1 91 Ie. 3~ 3] 11.
) S 19) 1' fl9 4 ~ ] 11
18 31' 7!>~ SO ~ n

SO 4 71 lS 01 sa ~ 95
u 5 41 45 13 tIS S5 1
'n 184 H )l 91 1 11
)(, 3 08 751.1 49 ~ 10
43 3 41 :'1 45 54 q ..l
50 ~ 11 3 ~ ta S9 ~ 10
II lOb 5*'8 84 119
91 1!~ ~ 5 31 94 nl
54 4 5S 31 O~ 60 S 11
10 S ' 3 49 4' 71 ~ ~
81 7 ~ 1.11 0 'n 185

1.11 10 01 134 7 I II 0 <';'
a Il ll 53 10 II flOA
90 7 11 1>411 <n 845

1.11 10 01 5341 U fl 9"
I fill 1( 17 1\103 l eol \) 1.

on 19 5 bOO 1 04 at9
11 3 9 61 1Ot>1 1 11 10 9S
1 57 1) 43 11181 1~ 134 1
113 9 61 S(lt>1 11 1 1081
1 5-l 13 13 11)940 1 S~ I l11

_ _ 1 " 11 00
100 40 154 13 18
~ 1" 11 00

FREEDIGI ·KEY CATALOG

..'t.AlUl

,u,••
fl....
$U.• '
fl • .• •
fl2.n

$I' ."$ ' .n
$4."

127 ."
$101 ,.'
'U.7S

CAT. NO.
DH·I(IT

O NLY

'- ;V't'.:
, , , , ., , , , , , , "", "", .., .., ..
I ill

THE II-<
ULTIMATE ~~t ""

WORK ' ~ 'l-b , ".,,-

CENTER :Q~.U.~
B4PV.No ,r-' V'Ol l' l , '1_ "" $4"5

r~if:
$27.91 .~t..t :

IY u

n • ..., ·HDI ...' ,_ Iu YI.. , u.6 -.1/ .JOO....I • •
,.. ..., .NDWI"'o.o- -.II .••••••••• . .• . .
_ I'V ·HDW _ , • ••••••••• • •••ItIMJ _ _ '

;JOSIt\l' ·NOl.w"'"-"'-_ , •. .•• , • • • • • • • •
~ UItY-HIl (,,"uo1t __"""''''''' •••• •• ••• •
.- ..., -HO O" .

f,~g~E~E="~ ::::~~~:=:
) 7 1 ,.y·HDk _I...... __._ •. .• .•••• .••••

"" ' ... )01 ", ..0 0. ......
P"N AVl Sl I)CI J _ ,lO(INH'

ASSlWrMnlTOF
1000 ltl'O'Ul.J.I

Y.lLUlS
PAMAIONK
QUAlITY

1"IN(\.! .'" 1.79 105 lU H
2li1~ . '" 1.19 11.15 14b 15
:N.I 114 . " '" ' n o l P!lO
1"Ulzt, .•• . n ' 01 15 15 I ~ H

it'l-l401 .....11 '" "'" 151 SO
1"l4403 ... . . .. 11 1.93 1I ,SO 151 50
' ''44 10 . • • ....... '" 1,10 143 8 119 3$
' 'isc.l .J< '''' "'''' "0'"7'15089 • .14 ' ''' "'''' 1&000
1'l5110 .. . •. 11 ". n", 101 '"itl\45 1 " ... 41 18 3?45 !

"""" " ", "' .. 111 U
91AJ10 " '" 30 18 111U

."'"... " ' " 3131 199 81
01f'IJ5U,. " ", " .. 111 ee
MJ1'l>S 1.41 lJ 4S ",'" 1101 1~

MJl171 " ... 1>013 541 13
UJfJ 81 " .., " '" 5n so
fl"'JUH'I " .'" " '" );0 '"
"'''344 .. '" sn5 Hl1~

t.lA H O " '01 11 31 I>W 81
"'..un >1 , ." 193' ,.".INf 510 .. 1.14 69 U 1.18 8.
IIJl 511 .. ,,, " .. ~" U
,,'..lEl03 '" 101 1 91 11 81~ 31
'NEll ] J< ,.. .. " 5 ~ I IJ
WlJn " ,.. .. " Sti ll
'oU1lO3 101 ". 81 01 131 51
1H'I'101

" '" <\ '" 405 00
1I1"',1111A " I" I' ", aua
>''P521t.9,\ " ' ''' "'''' "0'"lH"i19'l l AJ " ' ''' "'''' I"''''-YP\.l J?1 1J ' 01 IP5 11>9 00
~393 " '" " '" ISI W

"""". " ' ''' "' ''' lao",
IIP5JH5 " ' ''' "' ''' '''' '''""",U 'I '" " '" 151 so
>''PSJS65 " '" " '" l S1,SO"""',... " >0, " '" 151 so""",.. " ' OJ " '" 151 SO

"""''' " '" "'" 15T SO

....." " ". 115' It.(l U

""'". " '" ,, '" a ua
......" " H' n ", 101'"
1lPll 1 sa .., /0 '" 1>,'"
I1Pl 11 ' " "" " '" 119 00

""'" 1.11 lO l l "'" 811 SO
I1P111 '" " '" 110 00 "' '''TIP127 ••••••• •••• • 1." 13,:xl 11000 "'.'"111'131. • • • • • • • • • . 1.31 "'.. lU SO 1691, 50
TlPllS •• •• • • •••• 2.32 "'.. 1n ,5O 16% ,50

~::. : :: : ~: : : : : : : : -:: ,'" 57.SO 511.SO, '" 51.SO 511.SO
T.. 31C.• •••• ••••• • •. .95 ... " '" 1.)(100
TIP3X •••• • • ••••• •• 1.01 , '" " '" 652.SO
1f'6 1C. • " , '" 51.SO 517.SO
Tlf'61C... __..........ll , '" 51.SO 517.50

'" U I I '16 00
.. . st-...... 'oN

• 11 , "
" "IS 41 HI
n 1 I ~ 1-' f~

" • " 1I 1 ~
.. . ' ~ I . 10

l)Ol1 !S 111 00
t il 11'1 l1!'l
i ~ ~~ E i~:~ .

_ . 1M __,.,,, , ..

, "
11 1 11 l U 4
» 11 0 "00

, ~ j ~ ~ I

~"I• Sl . ...... " ~ef, '-

• U" ' n l".. ' """......_ i<••I ;.I.Wtl••

~ ~ ~~;~:z~;~=~,w
5 . -:;~:;:.7:I::~":~(l~..::..:.::;: 'I:~ti~::~t::~;:;:'.;~
&C L v-;;~~=;~T1H (Ml OOt.D .

•91 (· _ n ........h'.I,"..... ..,......~...,
1.5 • TU AS IHSlRU JrII(HUO</ AlI TV

:~ ~'L.TlD Wl lt I WItA'
1.5 "-' .. Do.........84 (ll Df .,.. _ ,..
54 (" I' 1 -. ...., ,,,

~ g~ H:~ ~::: ::: ::
1.39 !la, n,.. _ ,..
1 , 3~ !Ill. H "" _ ' ..

tl r,. 11 _ ' ..
!I ll) I~ _ . _'..

......
(0
CDo
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CIRCLE 88 ON FREE INFORMATION CARD•

NAKED PC

WAVEFORM GE N.

F LOPPY DISK I/O

SHIFT REGISTERS

co_punA SPaCI ALS

SOCKET SPECI ALS
1" Pln tw-2l ,.. .. $ 3!1
18P1n tw- 2L . .. . . . . • •••. 55
20 PIn tw-2 l "..... •... 75
o$()P.n tw-2 1. ... " 145
18 Pln SII 15
22 Pln s/I " . 15
CIoIllor YQlume prong

~II Ptlls ..../ 18K 1195. 990
PET2001016N 995 89S
Eltldy Son;;er....../ l 6K 1099
Crom. mco Sys III 6990 .6290
Honzon 1....132K CALL
PI K.lI Mq oeng.ne 1995.15Q5
IPSl 162Qo.bIo RO 32952&9 5
"""delt OP 8000 99S 875,
CenlronocsM oeroS 'l 595 SIs
Soroc IQ 120 995 7~5

Te~ypeModel "'3 13049 1150
H,Ptol P\olle r 10115 8!Xl
HIPtol [).g.hZ.. 795 73S
Inl.rtut>ell 89S 78<4
Atlln 800 999 750
Atan " oo 5-49 ""9
T199/" 1150 1025
l U o.x 12"""onotor 1" 9 139
Cenlrl)nfCS 73 7 995 899
TrencomT·l 00 375 349
Trencom 1'200 59S 525
Sln/09' MonItor 220 169
Sanyo 15· Mor'''I01 295 2"9
Mol 22 MHz Monolor 296 219

Outl'tS\
g\SC UST

Z·8QCPU (lthaca) . • " ~95

8080ACPU •. •••• , ... , 3495
8K SI11loc RAM (l OQO') .••• 2" 95
16K SIaloc~AM (21 1 4J ~95

12K 5tllhc RAM 121141 2Sl95
8K EP'"0"I(2 706) _2" .95
1702 Eprom BoIorCI- " 300C
270lIl21 16 £prom (lthloc.lol .•• 30495
270lIl27\6 Eprom """M Cl •• 30oo
Reall ,",e Clock .• , 3"95
ACP Prolo 8d (3M Conn ) •• 2195
Veclor8llOO Plolo.• " ...... 2220.
Ve<:tOl a803 1 1 ~101 MB .••. ~ 95

~~~~~::~.....~. : . : : : ~~.~
Par.llI.... lnl .rfICCI!SSM) .... 31.9S
13 Slot MQlhefBof,td (W MC! 32 ,95
9 S1otMothe<Board(WMC] ... 29 95
8Slot MotI'!'"leXp,lndablll ••. 3049S
Prot·T ech & re OoIrdS" • ••CAll
'Mote FloppofPCB.. . . .. 30495

TE AMS : Uw t/'l e<:k. M/C. VISA,
AMEX, CB. or COO COO,~....r.s
2S'lIodepgs..l Ch.'QI Ot~'s plene
~ludeUPO'l loQr'ldl!e Fortl>gf\ p,l1
US Funds Order byl)hone, m.a ~ or
TWX MINIMUM 510 00 Pleu e .....

=p7,:ga~';t~~';:~'t:'
2 Ib~ For ""rf..:;tI Add JO( for aoo.
t l()n.ll Ib$ For .... add 70C tor Io(ld ..
l<>nallb$ FOREIGN Add 1Q'll,~htp"
p.ngandN""od~no COC}sSl 85e~I"

NO! ' lipon s-blfI tor I)'IXIS Some!
'tem~ ~ublec t to p" or Il.Ile We I"
WI"Ye r.glll 10 ~m" q"""lltoe~ . some
.1em~ subIoiPC\lo prKoOu~ me l.1adder
R~." pnc ' ''O ..... , .a "l' I,om "" . ,1
Ord41. We'eM'l'"o'eI"-'IQhII01.Ub
U,lule manul.aclure'

1ot1.t5OOH0uI12!:i 500
MM5056N Dual 256 295
MM 5060N OUl;I 128 2 95
2510A0lJ1l 100 ••••, , 1.95
28"'1 Qu id 80 '" 95
33041 DuIl 80 , ••••• ,. "' ~5

3351040 lt9F1FO 1795
3357 Qu id eo 6 95
9-40J16 x"F1FO ". 2" 95
90408 1 0 ~'~r " ... Sl95

CTS DIPSWITCHES
CTS206·2 1.75 CTS2O&-7 1.75
CTS2Q6-.4 1.15 CTS206-8 1.95
CTS201H 1.15 CTS:zoe.9 1.95
CTS2 06-6 1.75 CTS206-10 ' 95

CONNECTORS (GOLD)
OB25P tRS232) . ••••••• •••••• ,. 3 25
0B255 FOn'l.lle 3.75
Hood .• • •••• • • • • ••••• • • • •• , l :16
Set fHood. 511e 5 7,:10
221" 4 WIW. 6IT. KlM ".,, 2 .95
"3I86WIW. SJT, MOT •••• ••• •. 650
50/ 100 5-100 Conoedor ....tw "."95
50/ 1005-100 ConnedOl 111 .•••.3 9S

eoaeFuncllon Gen 3 9S
MC402"VCO 2.9S
lM~ VCO , , ", •• • 1.95
XR2206 Funcbon Genlrlll or ... 5 2!:i

AY385<»1 6G«mesBIW ..... " .95
AY3851 5 CoIoI CQ''''''''' •• , •• 2,95
AY38603-1 ~race 01 ..... . . . 8,95
AV38605- 1 Wllrl ll" ~me •• • , CAll
AY38&O&-l W.peouI GIIm• •• • •950
AY3860 1·1 Shooting GlJ~ry .• •8~5
AY38910Sollnd Ge~r"or. .. 12 95
SN7604n nSollndGo ......tor , . 3 95
I,(M 5320121 TV Syndl Gen. .. . 995
MM5369 Pr.te", ,.."..3 95
l M l 889 RF Modu l.alor 3 95
I<olM!:i7100 NSC Color TV 6.95
MM571004Clock GerI. •••• •••,, 3.75
RF Modul.l lor w/l'udro . •• • • •• ,. 8 95
M4R M06.l lator••••••••••••••• 2995

171Hl18*&Mon " Io9Pf 2"95
uPd372 Nee FIoppy •• " "995
178 1 Dull FIot:loY, 29 .Sl5
1 791~1 [NaI Flopvf , 38 95
uPl:S 71S5F\oooy , ••••• •••• ••. "'99'1

AID CONVERTE RS
8700 8 blt ~l'\IIry . ... .. " . .... 13 50
870110 brt Son. ry,•• ••••••••• 22 .oo
8703 8 blt 1S " .. 13 SO
~VoItto Fr~Conv. , 7.25
87SO3"-0Oig~ BCD.•• " , .. 13 Sl5
1-«)8l 8 6 bll .•• , • • • , ••••• ••• , •• 3Sl5
1" 08188brt , 5 95
OACQI 0 lo A.• , .• . . , •. ..• " 5-95
DAC08 ,•• •••. ~95

TV CHIPS/SOUND

...
"""""""::: .----=--::----,

III

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

'",,,
'",,,,,,
'"110
110
110

IC SPECIAL PURCHASE
I F t 3508 JFET AnalOg Mull l 8 bo1 "
ICM 7045 Pree~ooro StOpWIIl th , . • ••• 23 95
ICM 7205CMOS lEO Stopw. tth !T,mer . 1995
ICM 7207 OKI".lor Conl/ oIhlf ..•• • •••. 750
ICM 7208 SevI n DecIode COUfller • . 18 95
ICM 7209 ClOCk Genel. lor 6 95

~t"lf~~1~~~~~~~~~~·.; (lf ..:;;;
ICl8211 VOllloge Ret.rence . . . 195
LM 182QN AM R. doo 3/1 00
LM 1850N Groond Fi li it IC 31100
lM 29<X)NaliloCl AmpiJ.er • • 2/1 00
lM 2901N IHM) OvIodComp.llfl lor 2'100
lM 2917N Freq 10 vonCor-v 2'1 99
AY·3·35 50 ,,:1.0 dog.l OM~ 24 9S
AY·5·3S07 " OMHz DVM . •.. 9 95
MEM 4963 ~~tel Smoke Det('(;lor 11 95
27508 32 x 8 P10m 11MS60Ql • 295
Gl15M6chll..."el ~o~et . • 1 49
ULN 200 3" 7 channet OliVer 99
2101AL." _ , ••• • 1 95
MCM 14505 64 bll 51. toeR. m • 695
152012S ... 50 lM 377 1 25
1488 11"8 9 .. 2/199 LlA 38 7 1 25
MK5014 CalC 311 99 lM 3302 311 99
74589 31199 LM 4558 311 99
78H0 5K 6 95 RC4136 2/1 99
l M323K • 495 RC 4131 21199
~C13 72 ... 8 95 COM 5017 39 9S
MM5298·4A1S . 2 95 CO M 5037 4995

• n TU CU H U LE N U lTY$IMtlHIIU S'.
t'rl'l DtSl:AiP Il~ HhCE80x l 0
~<: I SdISf<~ TIlS&Oflt Sl12~
!l25·10 10 "Ole H,..d ~S Appot tIC 1I1~
525·j 6 16 ~l\r.l "'('QIXlII~ U H L... -1

• • • & 11ru.u " IlI U U UI TY ~ SIMnE SIIU
:i '~ ' WJ~n A(IMfOitElIUT11M;

51101 X/ t Sf(l;ttd IRS&:I '" 5 12 1 ~
~ 11 · 1 0 IO ~ M"d ~S ~ tlc: J1 1~

511· \6 1 6 "'c1r "~ l,I ( rt(do\ 111~

• U TUClS. ' U ILE $II U IOllI IU IU SIn h
5~ OI ~ SKtoofd SA 4 '>C 1,I"' ~ U I 50
~50 1 0 10 _Mr.l 8" 5' ~",~GCO >1 51)
~'>C 16 t6 1OO1f~d ",,<r~ )Ij ~

tI , ' lto'o CUTifiEl II SUnES
fOaoo OI SCftSov;Jr~l l 14) u n o
fo aoo 32 ]] 1141'dS"'Qe Ot""'t ~ li50
f OlO1-41 5oI1~ DtnvI]:40 u eo
fO!!lOOI Sdt~ SCfd lb.br~ll'4 0 4U O

VO LUME DEALER PR IC ING A VA ILA B L E

WE ALSO STOCK DYSAN-CALL

VERBATIM
DISKETTES

100% CERTIFIED ERROR-FREEl

STATIC RAMS

~'.2.
2.... 100

21l 02 4SOns u;. 1.30 1.25 gg
21102 25Qns ~O2. 1.59 1.55 1.15

~~ g.1 ,S9 :.~~ '" a ss
2&' ~.6!$

2101·1 2.90 2.70 2 55
211"'l·25Qns..(404 5) .30 ,., , .00
211"'l-45Qn· ·14Oql '30 '" 4.75
~250ns. 8.95 7 30 '90
-i04445On1. s se ese 4. 15
£1lImOOA 975 ." 7.95
EMM40402 7.95 7.25 ."7"'589 2.95 2.30 2 25
5101CE 7.95 7 95 7.25
AM()Q14(J{41 10.95 1025 '"AM()Q13CV31 12.95 11.95 10.25
1101 1.95 1.75 125
P2125J93425 (45I'1s ) s se ." ."IS~ tx x t CMOS 7.95 1.95 7.25
85 18 1K lt 1 CMOS 7.95 795 7"
74S189 &4 btl Rem as '" 2.30
21"'7 low Power "'K Slll tlC 19 95 1895 18 95

DYNAMIC RAMS
"'11S1"'11618K(16 Plnl ... " . .. .. . . . . . . . . . . 875
Setof 8 " 11S·s . .. . " •• " .. " " .. . .. . . .. . ,, "9 ~5
" 1158K(16PlI'I) . ... . . . . . .. . .. . . . .. .. .. " . 6 9S
4OSO"Kx 1118 PlI'I) . . . . . .. . . . . . . .. .. . " •. "95
o406O"'Kx 1122 Plnl .. .. · .. .. . ....... . .. "'95
o4096"'Kx 1 (115 Pln ' .. .. .. ........ .. . . 3 9 5
2104 "'K x 11115Plnl . .. .. .. .. . . .. . . . .. .... " .75
4027 "'Kx 1 11ISPlnl . .. .. . .. . .. . . . . . .. .. .. "95
5261. ... .. 19 5 64K 1103 ..... , 1 ~5

5262..... . 195 "OOll l .... "~5
52 70 ..... , "' 95 RAMS 6&05 .. " •• 79S

~i:L::: ij:i $1 59 .95~ :: : :)~

SOCKETS
Wl,.WrIIIl 3 lA've!

-ll"Plnl Lo-ProSoldert. ",
: ~ ~ . ~~

.,. "ts 2<1 ae "18 2. sa ..
2<1 29 " ss
22 2. 79 110

" ae ee 1.2<1
28 ., 1.10 t ea
36 sa ,,, 16.
«> 00 '«> 1 • •

ZERO INSERTION FORCE
18Pon 55 50. 24 Pln $750 " 0 P.n 5102S

PROMS

8502 SUPPORT CHIPS
8-52OPIA.. , • . • • •••••••••••••••• 7.5O
8-522 MlI ll l l.a5
M 3O<102.003.004 .005 . ••• ••• 21.95
5532 .. 1 ~. ~5

8551 . . . . . .. .. .. .. . .. 19 95

2708 450 ns 8 25
2708-4S650 ns " " 7 50
1702A , , , • . " • . 49 5
2732 " ••" " , .. 7495
271 .5V " ••• , • •. • • , •• 1" 95
271IS-SV.1 2V 29 95
2758 '5'" 29.95
5203A0 , •••.• • •• 13.95
520<4-'0 , 1495
IM 5810 , "., •• •3.iO
SALE 11223 32 x11 2 .85
82S115 512 It 8 (lS} 16 95
I12S12332lt8 4 SlO
82S 126256x4 4 iO
82S129 256 x 4 (TS) " .. , "90
82S13O 512 x 4 (CC) 8 50
825.23 •••••••• •• •• ••• •••••• •••. 6 95
82S131 1" 95
82S 137 14 9S

NOTE : WE PROG RAM PROMS

CHARACTER GEN.
25 13-001 (5V) Upper .",."". 9 50
2513-005 15V) l ower 10 95
251 3·AOM315V) l ower , 14 95
MCM6571 . , ••••••••••••• , ., .. 1175
MCM6 S71A •••••••••••••• •". 11 75
MCM6S7" .••••••• ••• •••• ••••• 1" SO
MCM6575 '•••• , •••••••• 1" SO

UARTS/BAUD RATE
TR' 60 2B t5V,1 2V) 3 95
AY!l10131 5V 12VI 4 95
AV51014AI1 8t 1 t5·14V1 695
AY5101W1863 t5V1 6 95
TMS 601 1 (5V 12Vl :i.1Q
IM~02 7 95
IM6403 895
2350 USRT 9 i5
1611B "~\l0~ 2495
SA La Tlilt 47 2 • •••• ••••• , • • • • •11
Me l 44 11 11 ~5
4102 1495
'0'0'0 1941 995
COM 5016 ••• •" ....... .. 16 95

KEYBOARD ENCODERS
AV5·2316 . , •• " ••••• 13 75
AY5·3 600 .. 1375
HDQ16S 9 95
74C922 ••• .. ~ 95

74C923 99 5

SHIFT REGllITI!R IALI!
2503V . •, . U ·9 2525 1." 9
~V 1." 9 2527 1 " 9
2507V 1 ."~ 2528 •••• 1," Sl
2517V l ."9 2529 1 "'9
252" V •• •• l ." 9 25 33 1." 9

B08O/B085 SUPPORT
8155/8 156 110 2"95
8755 110 Ih Eprom &4.95
8202 Dyn .~m ceet . 30495
8205fl"'S 138 0ee00eI' 3 95
82 128 brt Vo.. .. . . 2.75
82 1'" PTiontyIn\. .. " .. 5.25
8216 Bus Dover " •••• 2.75
822"Ooc:kGen 295

:i~~~~~r : : : : : : ~ . ~~ LED READOUTS
~~:~.~roI : : : : : ~ ·~ ~: =: ~hD
8238 Sys,.Cont. 5.5O OU07 300 Fled Ccn1Tl Anode

:i~ ~~ :::: :::: : ::: :: i ;.~ ~:~~ ~ :: ~ t::(+ I)
8255 Prog . )10 6.50 FND503~ SOIl ltI:l Cern ClhD
8257 Prog. OMA. 16 95 FNDS07 ~l ot SOC Fled Cor'V'l Anode

:i~~~d:; I~~·; : : : : : : : ::~ ~:= : ~== +11
827Sl Prog. I<eyt)ow'd. . .. .. " . 15.i 5 fltO!l~ SOO Or.-.oeComm Clhxlt

MOO SUPPORT CH IPS ~ :=~ ::: =:~
&810 128 x 8 RMl "75 11"5012-1340600 ltI:l ~ x 7Ht~

6820 PlA.., 5.95 1lfI5OI2.7JOO 6Oll ltI:l ~ x 7 ~. DotRHO
682 1 PtA. " ."•••,, 6.SO HI'5012-1731 3DOFled Cctm.Arlotle
6828 PTionty lnt.. Sl.95 nl30S - Fled 1vt~ 5x 7

&834·1512 lt8Eprom 16.95 nlJOl 210 Ate! ~00t0D'1

M-4!5IHD46505 CRT Cont •• •39 95 nL.:m 2XI Ate! 1olumenc;.Il~

&8047 ColorCRT '' 995 nUll 210 Ate! h 7 HfxdlclrNi
68SOACIA " 595 ""'"2" JXI Fled Nr~

6852 s.nlll Adapt er • • • •• • • • •• •5 95 MAN10A 270 Fled A.Ij:N~
6860ModIrt'l " •••• 10 95 XANJ061 3DOAed CarrmAnocltRqll:OP
&882 Modulltor •• •••••••••••. 11.95 XAN),)62 300 Aed CQmm. Anoclt ldl OP
&871A l. 0MHz OSC••••• •• . • •2595 lWOO63 300 Aed OowrIlcw.CA,LcftOP
6875 " 6.95 XAIOQ604 JOOFled Co!'t'\ Clhxlt Rqll:Of'
M80 Bus Driver •. . . 2 .95 XoUiJ051 JOOGr.-. Comt AnodeRqll:Of'
JotC880488 . . .. ... , ••". 19 i5 XAli3OS2 300 Gtw:1 Crrn. Anode Ltltlll'
860"7 ..... 2" 95 XAH3OS3 300 Green o.eotowCA,LtI!OI'

XANX154 JOOCrten Comm. CltIoOt "'t'l Df'
XAN3Oll1 3OO V*",CommAno:le.Ilo1'I Df'
XAfr0082 3OOVIllow CO"'IIt Ar!(dt.LtltOl'
XAIt)On 3DO v Dvtr1IowCA LfIlO P
XAN308-4 JOOy torrnCaf1odt.llqIl:OP

FIRST TO OFFER PRIME PRODUCTS TO THE HOB BYIST AT FAIR PRICES!
1. Proven Quality Factory tested products only.

2. Guaranteed Satisfaction I

3. Over $1,000,000.00 Inventory
1980 CATALOG NOW AVAILABLE.
send $2 .00 for your co py of the most complete cata log of computer prod ucts. "
A mu st fo r the serious computer user.

MICROPROCESSORS
Z8001 USbit 10 SJolb. .. . ... $ 18iOO
Z8OO2 Hi bit to &o4K •• •••••• 1-49 00
Z80 ••. .. •. . •. . . •. .•.• •..• . .• . 10 .7!5
Z8OA •••• • • ••• •• ••••• •. • •••••• 14 ,~

F·8~ •••• •. • • ••••••• ••••• 18 lil!5
2e 50 .• •. ••.. ••• •• ... •.•..•. •• t 8 115
COl802 13.95
lI08OA 8.50
eoeoA,.U,4 Hz 19 95
SALE 8085 ••• •• •• ••••• •••. • • 14.95
8006" ''' lil5
290 1 .. .. . •• . •••••••... . ..• .• ••. g go
2901A .• ••. . ••• . .. . . . •. ••. . . . . ' 4 95
2903 "~I Supersllce • ••• • ••• 29.95
TMSi1ilOOJl ••••••••••••••••• 49 95
CP1eoo 39 . ~5
650 2 11.50
6502A 1l1 . ~5

11.48100 2~ 05
eeoo.... ••.•..•, 11.15
6800820 MHz 1i .i}.
8802 P 1 7.~ 5

8035 HI.95
8 755 , "'9.95
87048 " •.•• , , • ••• •• 69.95
~ . , , 37.95
8088 . , , , " . ,. ji.95

ADVANCED SUPPORT
AM~11 Arltn, PrOCes5Of " ,17500
9512 Anth Pl"oc.uor 175 00
05 13 Univ. Tlmm9 79.95
AMi517 OMA Coflt rcllef ••• •• 18.05
AAt9519 Unrw rul Interrupl:.. . 1895

z-eoSUPPORT CHIPS
Z80-PIO 2.5 MHz 8 n i
l8OA-PIO "' O MHz 12.05
Z8O-C"TC 2.5 MHz 8 75
Zeo A-crC "'0 MHz. ••••• •• 12.95
Z80-0MA 2.5 MHz ••••••• . 29 95
Z8(lA·OMA "'OM Hz •• ••••• . 38 95
Z80-S10l0 Hi MHz .. . . .. .. 35.95
Z8QA·SIOIO 4 0 MHZ••••, • ••39040
Z80-SJ()( 1 2.5 MHz 35.95
Z8QA·SIOI 1 "' 0 MHz " .. 39.040
ZS<>SI0/2 2.5 MHz. ••••••• 3595
zao.SIOI2 40 MHz. 39040

s 4.95
4.95
7.95

....
SI EME NS
142 Sl.00

SHUGART
""'A

$4U.OO

.... . $ 99.95
1 .95

.. .. . $185.00
.. . . ... . . $12Sl.95

.. $ 304Sl5

I d..

VISTA PRINTER
25 CPS, Full Character
DaisyWheel,136Column
Model

. F ,00

8O Co\um",~~~,II~~.R
. eo l lnClSP. r Monule •
. 1151230VN:, 50

or 60 Hz. ::::::::=::::::
' 72. 80, 98. 120 01' _

132 Charfl ll'lCl
• 51'·T.., S.....lcn . REG. se~ oo

WtntAUOPTIONS "",P PRICE$S75.
Option'M" Ter mini! SCrwn BvIf. f (1920 ChIol'·I • ••••••. 55000
Opt oon ·S~ Hogh$pHd PIopct( AdvaflOl & Graphocl . • • •• • • 50 00
Option 'T' 1rk1or FIoI<! . . ... ",." ., ••• •••••••• ••••••• ••• 50-00

5-100 IIOTHEA80AR SPECIAL
8 slot expandable wIg conn
reg $69 .95. . . NOW $ 52 .95

ACOUSTIC MO Ell
NOVATION CAT'"
~JOO ""

:::O""'~,. $149.95

DATA BOOKS. C PlJDR IIOOKS
1 980IC~sl , ", "" •• ••••• ••• . 559 95
INTEL 0.11 Book •••••••• " •••••••••• ", 7.50
INTEL MCS 85 M.anlllll •••• ••• ••• • " .. ,." , 7.SO

&ALa • M80"Na ItOQI(I • SA&..-_....
~:;~ :~ ~~:~: ?::::::::::::::::::::::::::::::'f::8 ~ . ~~

~S~~~ : : : : : : : : : : : : : : : : : : : : : : : : : : : :: : : ~ H~
Vol 11Some R. III MCIOll/oc. »ors ' B.n6Ir " •• •. 3&oQO 2150
Vol III Some Relols",ppor1 o.VlC9s /80ndlr. ••••• 2'&«l. 18 50
'nl ro lOMoeros Vol III

SIE MEN'S FLOPPY
; Special buy ",hili ilUpply IlSb
• 8 ' 0rMI WIth OolJbllt-o.nsrty
. 90 OIoy W.....nly

* CHI[C K QUA I"l Of"PY otSK PAICINQI
ON TH LS PAGE

SAU: • • vax COM
6!lQ2 t.>• .". ~ .•
Inl, o to PtlrWlnal & Bus"' " n Compuhng
Morcoprocen ors r,omCltops to S"" em~

Y oe,oproceU Of 1,,'.f1 llC'''lO TKI\noq"e~

PtOQ.;arnmonolhelao
PrOf;l' '' ''''''onoI ~e 18000
PrOQ''' ''''''onolhi! 6502
6S01"Pcl' c ;atoOt'l ' BOOi<

MONITORS
~lr D.l~~

OMSI12CX. $]2500
lIlolci«:Ul1'. kq.1\nl:lU(rt.
nMHz.O[lolM.xl!l
I MX(l().340 21900- ,.
Model i lClOO-155tOellll 11995

UNB EU EVA B LE II
125 Gaps. 6OIpm -Ver11Ca1
Forma l Unit· ge Chelae
t. rs-Upper / l owe r ca se·
45" 10 9.5" Adjustlble

60 coV40 col dOfJble
'MCIIh - f ul l 96 char . ASCII

EIIAKOO22". " , . ., .. " . , .. $7M,OO
Prns a 132c:01lh AvWt* wilh pwallel or ser'lll~ lt sarne pra.

IMS STAT IC RAM ·BOARDS
250 ns. 450 ns.
$20 9.00 $ 189 .00
$44 9.00 $399.00
$72 9 .00 $629.00

8K St atic
16K Stati c
32K Stati c

11800 M ICROMODULE N PR ICE LIST
MO OElNO DESCR IPTION PRICE
9600A Songle Boa rd M.c rocornpuler $"'9500
9609 AC'oanc e<:lSortQle Bd Comp (68091 595 00
9601 16 SIo1 Moth.r Board 17 5 00
9602 ca rd Gage 7500
9603 8 Slot M oth er Boa rd 100 00
9604 Pow-..- Supply 2 75 00
9605 OC In put Powe r Suppl y 32500
9610 UI~lty Pr OIO Bo.ard 3900
96 11 Anl h. PrOC/Memory Module "'9500
96 12 BuHe<ed Ut, I,ly Proto Bo.ard 49 00
9616 3 2K EPROM/ RAM Module 2~00

:~~ ~~~':;~:':I:~H~:ule ~~~
96 22 5efl .aI·P.aralle l 110 Modul e 32500
9627 16K ST.l IoC RAM Module' 4 70n 5 39 5 00
9629 32K Stat IC RAM 4 50<\5 69500
96 29A 32K SIaliC RAM 20Qfls 89500
9630 Card Eltl end er 68 00
96 40 Mul lople Pt-oorarnm. ble Tomt"r 39500

:~ ~n~=;;~~~:~;~~?Mod ;~~
96 103 32132 lfQ Module 2 75 00
96 702 Con l.acl e lmu'" M odule 35000

UNPOPUU. 1ED BOARDS 1A.1so A. ;I ' ;I/)IfI !

LOW COST FLOPPY
DISK SUBSYSTEM

s.emens FDD120-8(2)V1STA~CoflIrd

ler(5-100~ c:....~Suppfy&~.CP/M
CMlt C\p4IrI.long Systlft'l AsIerntl6ed 1 T. sled
w.1nut Wood SeWs •••• • • • •• ••• •• • 1.....00
*ClEU, II . RIm' IIIl PIIgllll TIllS P&II*

SAVE S3OO 00 ($1799 00 ~VA~l~UE):-"'!!!I.I-!!i!!!I!II'!IJ!'!'i!I!!!!!"'I!!!II!I!P![I!Ip.
WATANABE MIPLOT

p.\..~\ SD SYSTEMS BOARDS
5 TAKf 10'l6 OFFI KIT ""EM

sac \00 Songll brei Compul .r (2MHI I $26500 5 34900
sac200 Songle Doe.r<;lComput,1("M Hz) 299 00 39900
l eo 51• ., ... System 31900 ""9 00
VOB&02" VoOIoO~pIay Board 33500 "'5900
V. 'W ·F\orl4)yII 32500 "2Sl 00
UpandoPf'lOM 11500 22500
50100 Computer Sysl,m 1&4K 699500
50200 Compullf Sysl, m I&-4K 799500

CENTRONICS PRINT~E
Model 137 _

• CentronICScom plete pnnter
• The 737 has everyt hing .Check

and compa re the feat ures.
• New low prICe $835.00

ATTENTION VIDEO HOBBYISTSlIl
* BOX BUILDERS*USE AS REMOTE TU NER/T 1M ER* FULL SCHEMATICS AVAILAB LE
"* FOR ON LY 15.901- FR EE W/PURCHASE

A Rec.nt~I Purchu e Al\cNtSUslo Pr' Hn! Tn. FolloWIng

NEW, UNUSED COMPONENTS
Fnoo T1lo RCA YDHOI _ ROCI'"

1 UIW{HF~.r:~'IfI1I,II~ ......

2 RF MoctJItor wllh A.Do& Vdeo~

Chvr'itt3or 4D.tl;U: tI ..
3 OIQUl C~~~'PWfU;M:tnl .1 ..

~~Chill)7S()trl~ ~

s ~:~Al T1'If~ $74.05
PI.... Call For Volume Discounts

Th. VISTA V-lIO TRS80 ADD-ON
Dlak Drt Sptem
. , ~ ~... • SALEn....:: .:::r tfO CtWIGE . $299.00

• S-1~ 32K (uses 2114)
ASS MB LED Kit
450ns. 499.00 450ns.
250ns. 53 9.00 250ns .
Bare Board 49,95
Sc1re Board ~all parts less memo 99/95

-. 5-100 18K (&100 Compa tible)

• Low Power WOW'• 2 MHz or 4 MH z •
• Asse mbled & Tested_
2 MH z .... $250.00

• ~~~S"ilf(65 .00 I
ASS EMB LED
450 ns. 149·.9 5 KIT 450ns 125 .95
250ns. 169.95 25005. 149.9 5
Vector Graphic 8 K Kit $13 9.95
Bare PC Boa rd w/ Data $2 1.95
M ialOttert Bv 48K450ns.KltsS 1 17.00

RETAIL STORES OPEN MON·SAT P.O. Box 17329 Irv ine , Calif. 92713 FOR INTERNATIONAL ORDERS:

'm"ORE 1310 " B" E. EdlOger STORE 674 EI CamIno Real Direct Order lines (7 1 4) 558·88 13 1401 E. Borch ard (714) 95300604
• #1 Santa An a, CA 92705 # 2 Tusb n CA 92680 . Sanl a Ana . CA 9 270 5 TWX :91Q-595.1565

Showrooms, Retaol , Warehouse Spec ,all zlO9 10 SYSI" ms (800 ) 8 54·8230 or (ROO) 85 4-8241 . .

.THE VISTA V·200 FOR EXIDY
Pnce : St.rtongas low as S1 1ltG.OO.. =c..=.. = ". 0-'r1OO [ ·20 400 2 Drt.oc. <'Sill 119900

ml) E·n lIOO s.r: ~ lbs 154900 J
600 ~~Jc1 J1tII mH~ \ ...... "'"V1OQ [ ·31 11 1,1( G JOri'ooe. 31 lbs 199900_ h",

(/)
(.)

Z
o
a::
5
w
....l
W

6
Ci
~

124



zs
m
s::
CD
m
:D...
COs

"00
1900

:~ oo

•

lSOO
... 3500

3100

$18900
2195
2995
><95
><95
9800

35000
17900
16900
27900
25000

.. 11000
72'00

ENCLOSURE
Add 29.95
Add 39.95

N/A
N/A

Add 49.95
Inc.

ACP PRICE
169 .00
239.00
40 9.00
239 .00
375 .00
199.00

TOTAL VEHICLE

PROTECTION
UTOLOCK-7

• I IMPlE NOOKU,
• Ium IUlmlE DETfCTOI
• EXIT. EI1IY DElAY
• IECIET CODE DIIAIM
• IOLIDITAYE CIICUITIT
• 1 YEAI GUAmm

N':.P PRICEONl Y$ 9 9 .9 5
7Hf P"OHSSJOklol

TAL "'CHICLE SCClIRI1Y SYSTCM

BACK TO SCHOOL SPECIALS

ON CALCULATORS
Tax.u IN811I.U...JfTS
T1Program mer. . . . . . . . . . 52.85
n-55 35 .• 5
T1-S7... . . .. •. 54 .• 5
THWI.. .. 112. ' 5
Tl-S. • 21• .•5
TUO SP St\HMiM ~th lOt 18.'5
c:.uK>
FXee ${.lper MMh c.rd 22."
JL20 .. 4'.' 5
Jl30 .. 5'.85
NATlONAL ..... CONDUCTOR
NS 8010 MeIne Corwerter . ..11.'5...-
IEl5100 . .. .. . M .• 5
t l.50S. . H ,S15
EL211. .......................... . 12. 5

I N C O R P O R A T E:O

TEXAS INSTRUMENTS

99 /4 PERSONAL COMPUTER
Superior Color, Music, sOund and Graphics-and a
Powerful Extended Basic - All Built In.

Tl 99/4 Console only $1 099 00
available for $659.00 •

.-"'.ATARI®800 & 400
Personal Computer System

ATARI800 $825.00
ATARI400 $449.00

UIc:IIII t-... .....
US~ 3S00
US~ 3.S00
~SUlI 3S00
wortI~~ 3500
llIsocScic:lol:qy 3S00
Co.InIeIlngI'loclO.ns •••••• ••• ••3S00
/'rIqIlesdAc:co.mQ 3500
~ 3500
GIwlClm1ts l(~ 3500
llusms&~ 3500
8I!.oc~ •••• •••3500
[tIIdM Wr,tng 3500
.tdoM«Nroics...... _•••••• 3500
l'riqIInol'E~.•• 3~ 00

_14
wl1l--

PROCESSOR
6502
6502
Z80
Z80
6502
1802

BOARD
KIM·1
SYM·1
Cromemco
SD·SBC100
AIM 65
Cosmac Vip

lWnKTTlItUIITTI.WEYfIT

compucP/IJ I.
ffli

SUGG . RET.
$11900

$88.85 PI, '0'

i Mol.1-crIIu " .tn1
1-ilortoa1:lfllYlOl.lIorYI~lctauttm:tlllts.WCM.Jro:l

"'IN~ whIdIs. Ftam cn.w«nCrol. tueI~
m!ft~lel'\ .. iPC(lI'llIIbr.rtUllI\n::llaIed~c:rysUl
twretoUlter.pUsm¥l'fOWltfl\ttll:lol

AUDIO DISC
Tl1Id... • .....IIn ....
..... ,.. ·.,.t61Ic.-1Ift
lit. II wIIiI tutulc....s.,.. .ltAI ......

NOT A SPl!AKER

.........,pIIItIIIl r..-. ~

...-,..n~"., ..
,...".. T ..., Eaey tt....

ATARI 800 Include.: Computer Console, BASIC Lang. Cartridge. Education

~~~~ ~i~t~;="~a~~g'p~~:~e~~:~i~~~~l'~~~rpa~~
Supply. TV Switch Box.-oec [)ri,oe, ~onoo

Prlrlta' " onoo
PIl:vnIllc:ordlr. .. .. •. .•.. •••,u oo
1IfMn-".~
~~ru.-C¥lIktiIe . 28.00
AlM'l MSIC . ••.• • ••••••• •• ~soo
AswItiIefOetug. ••• ••••• •••• . S500
e.skfiItJII 200
~ . . .200
$..(*lIrlllll\:llA.... . . . . • ZOC
...... Con'I::oMr •••• ••••••. ssoo
~~"" . . . . . . . . . 200
~chn.s S5oo
Ho:oIe I1rwa . . 5500

SINGLE BOARD COMPUTER SELECTION GUIDE

__ • Apple' II. 16K

~
~._ or AppIe·II. Plus $990
. DISK SYSTEM SPECIAL~Apple II Plus w/48K Supermod Video Modulator

Disk II w/Controlle r Integer Based ROM Card.
Reg. $2.220.00, ACP PrIce $18 19.00 SAVE~1 .00

Hi·Speed 5erl3I va .. . $18900 0565Orj-SOClcr.. . $34900 Inleoer ROM Card
Centr<ncsPrinterVO .•• . 180OO ~ G~$TabItl : . 67500 ProtoCard
~ II FrmW3rt..• 18900 DC Ha)'tS Mcdem II 34995 M & RMocUator
AwieCk;idl; . .•.. .. 269 00 OlSkllwtControier 55900 SanyoG.asse:lte
IntrcH ·10 Systen... . .. 179 95 . 01Sk1l . . . . . . . . . . .. 45900 16'<UWade Krt
IntrolX-10 Cmrolltr. 269 95 Pan~ SyStem •. . 4500 0 OesklCO Plan. •.
M Music Synltle$ll!r.•.. 25995 Para»d Pml'" Card . ... . 16500 8' F~ Controltf
16 Ch. Analog IIlJl,ll. • . 24995 Coomncall(J1$ Card • 189 00 HtulSlcs Spt«N.'tb
2 Cn Analo;l Output. .• . . 164 95 8usInessSoft.NattPko. ••. 62500 ~+.

13-KeyKtypad 11995 Cavus10 Mtgabyte Dow: Svperta1l.tr
VISl-Cak: .. . . .. 12500 ... . .. 4625 00 Cashier

• SKIERS
• JOGGERS
• SKATERS
• CYCLERS
Yoorrosthecw'
ft ard teel lt
tobelieYe it!

NOW ON LY

$549.00

Al LewAl

$10000

FLOPPY DISK DRIVES

AMiFM stereo
SlmllJ1ds ard
fillsyoorlxxly
v,;!h san!
Noearplugs.
Yoo weN it!

MPl B51 ·5 ~4". 40 tradls •• •. .• . • ... • •. 279 00
Shug.arl SM()(}5\." 35 track~ •• . . . • •. 295 00
Shuoa rl 6001801 R S· 475 00
$lemens Shug arl Compat~ Model

FDO- l20-8D 429 00
PERSCI Mode l 277 Dual .. • . • •. . •. . . 1195 00
WANoo{$IEM EN5 5\'." n nve 290 00
MPl 85 2 5 \." oc er.. 348 ,00
WAHOO / SIEM ENS 282 Dual 5Y4"•••. 395 00
WANGOISIEM ENS 8 2.. . . . . •.. . ~OO

BECKMAN
Digital Multimeters

MOoH S 'ncn ~ AN D n OI j10

THE BONE FONE
..."w.... am . .. .. .. $129.95

Chx:ed~-1Plen:Ql 310hasllab:M1lrat.-.1ln:toW,
29~P'.lI02~Ydt:1CCU1CY

1Plen:CH 300 hll$ , O~\Il:tI::~.-.:III" lIbM.lIM,

blA '/IIlfo.It "-~"" CO"Ilrutylnc1lalor ""' 0 wnp cw-...-TECH 300 Digct. J ~uI1lfN1er .• .. .••••.• _.• , $100
TECH 310 Dlgll.1~uI1im.t.r $130
YOlO l V.nylClrl'Y'r'lgCue.••••.• . .. . •. ..• •. $10.
00202 Delux. c.nyw,g CI $24 .
HV·211 HogI'!von.oe PI'!:C $35 .
RP-221 RP PI'obtI S35
C!:·231 AC Curr.., l CIa"'9 $42
Ol ·241 DeIu~. Tflt l.adKtt $10
T\.·242 Spe.•• Tlln t l Md s ••. . . •. ••. . . . . . . •. . •. $6

With Apple Inte lligent Interface
Card. Reg. *111111.00
Interfac. Card H••
Ail Sortw.,. For
HHleg . a,..phlc.
&Pa~IU...

~COHTINI!HTAL SPECIALTIES

.... 1.1·3 .01'ilarrlt! l..DglC Mentor..• . 58500

.... LM· l L.ogic MOIlIIOr 6000
I.., ll ·Z lOl)IC MOOItor _•. •.. .• . . 14700
IU·lOO100 MHzPort.1b6t FttQJeI"CY Ccmter
..... . ... . ..... . .. . ... . . . . .. . .. 1. 900

lMel1J. 1 D9 ta1 l OQlC Probe . ••••. •. . • 5000
. .... l1-ZEconorny L.ogc Probe .•• •••• . • 2800
.... l1-3""" _ Logoc Prtte 7700
I.., LPK· l lO)C ProOe KIt. 2195
lMei LTC--UTN l.cQcaIAna/ySls Kits'. 2201250

NEW! ~We Now Have The

Apple /
Silentype
IN STOCK

...~/9 Proto Clips
. ~ ,Iii l::~gg ~l: : : : : : : : :J:~
,,, ' ~~g~ ~: : : : : : : : ::1:~
Proto Boards

PH 169~

P& 100 18 00
1>&10 1.. 2100
P& 102.. 2500
P8-t 03 ,•. ••• 4300
1>&104 ,••.•• 5-'00
1>&203 .. . • . 9700
P& 2Q3A ... 1-49 00
P& 2OJA.I<It. 12S1 00

7400 74 LSOO
SN7~N .19 SN74 12J N .59 74LSOON .J> 7<4LSl 64N 1.1 9
SN7<W1N 22 SNT'U25N .39 74lS01 N 28 74LS 16SN 89
SN7402N 22 SN74 126N ..... 74lS02N 28 74 lS166 N 2....
SN7"'OJ "l 22 SN74 12SN .59 74lS03N 28 74 LS 188 N 1 89
SN7~N 22 SN74 132N 69 14LS04N 39 74L S1 69N 1.89
SNl4,)5N 23 5N74136N .ss 74LSO!IN .28 74 LS17ON 199
$N7406N 23 SN14 139 N ., 74lS06 N .39 74LS 173N 89
SN7407N 23 SN74 14 1N 69 7" l$09N 39 74LS1 74N 99
SN7408N 26 SN74 142N 295 7-4lS 10N 28 14lS1 75N .99
SN7409N .23 $ N74143N 2,95 74lS11 N 39 74L S181N 220
SN7-410N 22 SN1 4 144 N 2 .95 704LS12N .39 704LS19ON 1.15
$NT"' ''N 29 SN74145N 82 74LS13N .., 704L$ 19 1N 1.15
$NT·1l2N .29 SNT4147N 1.95 7-4l S1 4 N 1.25 74lS192 N .98
$NT 413N .39 $ N74 148N 120 74 lS15N .39 74 LS193 N .98
$NT414 N es $ N74 1roN .99 74LS20 N .26 74LSl 94N 1.15
SN7-416 N .29 SN74 15 1N 87 74 LS 21N .38 74l S19 5N 9'
$N70417N 29 SN74152N 67 7-4l$2 2N .38 74lS1 96N 89
SN7"20N 22 SN 74 153N 67 74 L$2 6N .39 74LS 197N 89
SN70421N .J> $N741MN 1.1& 7"L$2TN .39 74L5 22 1N 1.49
SN7-422N 29 SN7.ot'55N 82 74 lS28 N .39 T4L S24QN 1.95
SNH23N 29 SN 74 15t>N 89 74 lSJON .28 704LS2041N 1.90
$N70425N .29 SN74 157N 69 704lS32 N .39 704LS2042N 1.95
51'-a0426N 29 $N 74 15e N 1,65 704lS37N .79 704l5243N 1.95
5N70427N 29 5N70416ON .9' 74 lSJ8N .39 704l5 2404N 1.95
SP-a0429N 4' StU0416 1N .9 ' 74 lS4ON 28 704LS245N .95
5N704JQN 23 $N704162 N 89 704LSot2N .79 704lS2047N 1.10
SN7432N 29 5N7 04163N 87 H LSot7N .79 704l5246N 1.10
$N70437N 29 SN74 1604N .97 704lS48N .79 704L52049N 1.69
5N70438N 29 SNHl6-5 N 97 704l551N .26 704L$251N 1.79
SN70439N 29 5N704166 N 1.20 704l554N .35 74L 52 53N 98
5N7440N 24 SN74 167 N 1." 704l555N .3, 704L5257N 98
5N744 1N .79 $N7 4 17ON 1 69 74LS73N 4' 74L5 25eN 98
SN7442N " 5N 7411 2N ,., 704l574N .'9 74~'f:59N 2.95
$N7443N .79 5N74 173 N .79 74L575N 88 704L$26ON 69
$N7444N .79 5N74114N 89 H LS76N 4' 704l5261N 2.49
5N7445N .79 5N74115N 89 74l578N 6' 74 l 5 266N .' 9
SN7446N .79 5N74116N 8' 704lS83AN 99 704l5273N 1.75
5N74 47N .' 9 5N74 177 N 8' 704lS85N 1.19 74l$275N 440
5N744 8N .79 SN74 179N 1.80 74lS8&N .4 ' 74 l $ 27 9N ' 9
5N745ON 23 SN 704180N .75 74LS 90 N .75 74l52 63N 1.10
SN7451N 23 SN74 181 N 1.75 74 l 592N .75 74 l 5 290N 1 29
SN7453N .23 5 N74 182 N .75 74l 593N .75 704l5 293N 1.95
$N7454N .23 SN7 41 64N 1.95 74l595N .88 74lS29 5N 1.10
SN7459N 29 SN741S5N 1.95 704l596N .98 74LS2 96N 1 29
5N7460N 23 5 N74186N 995 704l5107N 4' 704lS3204N 1.75
SN7470N .39 SN74 168 N 390 74 l 5 109N 4' 74lS347N 1.95
5N7472 N .34 SN74 190N 1.15 74 l $ 112N 49 74lS34SN 1.95
SN7473N .38 5N7 4191N 1.15 74l5113N 49 704l$35 2N 1,65
5N7474 N .38 SN7 4192 N 85 74lS114N ss 74lS353N <.65
5/117475N 38 5 N74193 N .8 ' 74lS1 22N ss 74lS363N 1.49
SN7 476 N .36 5N 7419-4N 85 704l 5 123N 1.19 74lS36 5N .99
SN7479N 460 5N74195 N 8' 74 l 5 124N 1.35 74lS366N .99
$N7 480N .' 9 5N 74 196 N 8' 74 l 5 125N .89 74lS367N .73
SN74 81N 1.10 5N7 419 7N 8' 74L$ 126 N 89 74lS368N .73 _
SN7482 N 1.10 5N 74198N 1.39 74l51 32N .79 74lS373N 2,75
SN7483N .ss 5N74199N 1.39 74lS1 36N .' 9 74lS3 74N 2,75
SN7485N 6' SN7 4221 N 1.39 74l51 38N 89 74lS37 5N 69
SN7486N 39 5N 74251 N .., 74l 5 139 N 89 74lS377 N 1.95
SN7489N 1.75 5N7 4273N 1.05 74L$145N 1.25 74 lS385N 1.95
5N 7490 N 39 5N74279N 89 74lS148N 1.49 74 l S38 6N 65
$N749 1N 6' 5N7 4283N 2.15 704l$151N .79 74 lS39ON 1.95
5N74 92 N 52 SN7 4284 N 3.90 74lS153N .79 74lS393N 1.95
SN749 3N .49 SN74285N 3 90 74lS154N 2,49 74lS395N 1.70
SN7494N .72 SN74 290N 1.25 74L$155N 1.19 74 lS399N 2.95
5N7495 N 6' $ N74298N .9' 74L$ 156N .99 74lSot24N 2.95
SN7496 N .72 5N7 436 5N 68 74L$157N 99 74l5668N 1.75
$N7497N 3 10 SN7 436 6N 68 74l51 5eN .75 74 lS67OH 2.29
5/11 74100N 99 SN74367N . 79 74lS1 6QN .98 81l595N 1 99
5N74107N .32 SN74368N .79 74 l S16 1N 1.15 81LS96N 1.99
SN74109 N 53 SN74J9QN 1.90 74l S162 N 98 8 1LS97 N 1.99
SN74116 N 1.95 SN7439 3N 1 90 74l S163N .98 8 1lS96N 1.99
SN74 121 N .29 5 N74490N 1.90
SN74 122N .3P LINEARCMOS 78 H05 5 95 l M 14 14 N 1 90
C0400Q .3, C04093 99 78M06 1,49 lM1458CN/N 49
C04OO1 35 C04 09 4 2.95 78M G 149 MC14 68N 1.49
C04OO2 35 CD4098 2.49 l M l 0 5H 99 MC1489N 149
C04006 139 CD4099 225 l M108AH 295 lM1496N 89
CQ4007 29 MC14408 1295 l M300 H .79 lM1 556N 1.50
C0 4008 1 39 MC14409 1295 l MJQ1CN/H 35 l Ml 800N .79
C04009 49 MC14 4 10 12.95 l M304H 98 lM1820N 9'
C04010 49 MC1441 2 12 95 l M30 5H 89 lM1850N .9 '
C0401 1 35 MC 1441 5 8 .95 l M306H 3 25 lMl 689N 39'
C0 40 12 29 MC 14419 4 .~~ l M30 7CN/H 29 lM2111N 1.75
CD40 13 49 CD45Q l .39 l MJ06CNlH 98 lM2900N .99
C04014 1.39 CD45Q2 1.65 l M309K 1 49 lM2901N 250
CD40 15 1.1 5 CD4503 69 l M31 0CN 1,25 lM2911N 2.95
C04016 '9 CD4505 8.95 l M3 110 !CN IH .96 CA30 13 T 2 29
CD4017 1.19 CD4506 .75 lM312H 1.75 CA30 18 T 1.99
CD40 18 99 CD4507 9 ' lM311T 2.75 CA302 1T 349
CD4019 49 CD4508 3,95 lM318CN/H 149 CA30 23 T 299
CD4020 1.19 C0 4510 1,39 l M319N/H 125 CA3035T 2.75
CD402 1 1.19 CD451 1 1,39 lM320K-XX' 1,49 CA303 9T 149
CD4022 1,15 CD4512 1,39 lM320T·XX· 12' CA3048 T 1,29
C04023 38 C04515 3 9 ' l M320H·Xx· 1.25 lM30 53N 14 9
C04024 .79 C04516 1 69 lM323K 4 9 ' CA.3059 N 325
CD4025 38 CD4518 1 39 lM324 N 1 25 CA3060 N 325
CD4027 " C04520 1.39 lM33 9N 9 ' CAJ062 N 49'
CD4028 8 ' C04555 495 l M340K·XX· 1 49 lM306 5N 14 9
CD4029 129 CD4556 99 l M340T·XX· 125 CA3080 N 1.29
C04030 .4 ' C04 566 225 l MJ4 0H·XX· 12' CA308 1N 1.89
C04031 325 74COO 39 l M344H 1.95 CA3082 N 169
CD4OJ2 2.15 74C02 39 l M34 8N 18' CA3083 N 1.99
CD4034 325 74C04 39 l M358CN 98 CA3086N 129
C04035 9' 74COB 49 l M3<lON 149 CA3089N 2.75
CD4037 1.95 74C10 .49 l M372N 19' CA3096N 249
CD4040 129 7-iC14 1.65 lM376N 375 CA3097N 1.99
CD4041 125 74C20 .39 l M3 77N 375 CA3 130 T 249
CD4042 .9 ' 74030 39 l M38OCN/N 125 CA3 140 T 2 49
CD4043 8' 74C32 .99 l M381N 1.79 CA3 146N 249
C04044 8' 74C42 1 8 ' lM383T 1 9' CA3 100 T 1.49
CD4046 1.75 74C48 2.39 lM386N 149 CA3 190 N 1 95
CD4047 1 25 74C73 8 ' l M387N 1.49 CAJ401 N G9
CD4048 99 74C74 8' lM390N '" MC34 23N 1 49
CD4049 69 74C85 249 NE531V!T 375 MC3400N 39'
CD40SO 69 74C89 4 9 ' NE555V 39 5G3524 N 39'
C04051 1,10 74C90 1.85 NE556N 98 CA3600 N 3 50
CD4052 110 74C93 1.85 NE5 6 tT 19 95 l M3900N '9
C04053 1.10 74C95 18' NE562 B 795 lM390 5N 149
C04055 39' 74C10 7 1.19 N E565N/H 1 25 lM3909N .98
CD4056 29' 74C 151 249 NE566HN 1.75 RC4131 N 29'
CD4059 99' T4C154 350 NE56TVIH 150 RC4 136 N 1.10
CD4060 139 74C 157 2.10 NE59:?N 275 RC4151 N 4 50
CD4066 .75 74Cl60 239 l M702H 299 RC4 194 49'
C04069 as 74C16 1 230 l M709N1H 29 RC4195 440
CD4 07 0 49 74C 163 2.39 lPA710NIH 98 UlN2001 125
CD40 T1. as 74 C164 239 lM711NIH .39 UlN2003 150
C040 72 as 74C173 259 l M715N 19' 5 N75450N '9
CD4073 " 74C 174 275 lM723NIH 75 5 N75451 N 49
C04075 as 74C175 2,75 l M733 NIH 98 SN75452 N 49
CD40 76 1 29 74C 19 2 2,39 lM739N 1.15 $N 75453 N 49
C04077 as 74C 193 2.39 lM74 1CN/ H 33 SN75454 N 49
CD4076 " 74C 195 239 lM74 1CN·14 .19 SN75491 N 89
CD4081 35 74C922 795 l M74 7NIH .79 SN75492 N 89
C04082 35 74C92 3 695 lM748N1H 39 SN7 5493N 89
CD408 5 1 9' MM8OC95 1 50 lM760CN 2,95 SN75494N 89
C04089 2 9' MM8OC97 12' l M 13 10N 190

RETAIL STORES OPEN MON ·SAT P.O. Box 17329 Irvine, Calif. 92713 FOR INTERNATIONAL ORDERS : .

STORE 1310 " B" E. Ed lng er STORE . 674 EI Camono Real Direct Order Lines: (714) 558·8813 140' E. Borch",~ (714) 953-0604
# 1 Banta Ana. CA 92705 # 2 'tusttn . CA 92680 • Sant a Ana CA92705 TWX'91Q-59 5.1565

Showrooms, Retail , Warehouse , Speclallz in9 on System s (800) 854·8230 or (800) 854·8241 . .
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..-617-372-8536
Phone Orders

Welcome•

DAISY TERMINALS fea lu ring the DIABL O
HyType Daisy Printer. Thi s exc iti ng termina l feat ur es:
RS 232CASC II, 110 -1200 BAUD , KS R o peratio n pl usfan
tastic PLOTTER mode wi th bi-directi on al hori z. & vert'!
mov em ent. 1/60"H & 1/ 48" V inc rements. 15 " platen ,
pr int s at 10, 15 & 30 cps! Uses plasti c pr int wh eel and
has many mor e exc iting features. Includes o perato r's
manu al & schemati cs. Used & refu rb ed .

CASE STYLE Now Only . . . . . . . . $1499.00
MA Y DIFFER Add $30.00 for Shlpp mg c-ere Pay Sh lppm g On Dl1lrr ery

CFR ~SSOCIATES, INC•.
18 Granite Street

Haverhill, Mass. 01830

CIRCLE 49 ON FREE INFORMATION CARD

CIRCLE 32 ON FREE INFORMATION CARD

~CFR Associates EXCLUSIVEI

_SURPLUS COMPUTER ~ARGAINS

8 INCH FLOPPY DRIVES
Used. remo ved from sys tems. Mfd . by MPI D ivision of
Co nt rol Data. These are the CDC flopp y! Incl ud es
sche mati cs & l/ O data. So ld 'A s-Is' but comp lete and
whol e! An incred ib le BARG AIN . easy to in ter fac e with
most commercial control lers. Featur es "hard" sectoring.

Speci al Pri ce Only $229.000'.
Bu y 3 a nd SAVE BIG!! . . 3/$599.00

. Plus Shl ppmg

GET YOUR COPY OF OUR LATEST FLYERI
Circle the Bingo Card Number or Send a 1st Cla ss Stamp for a Free Copy.

* SELECTRIC Typewriter Terminals
US ED. off- lease. Featu res IBM Selectric Printer RS232
I/ O. Takes BC D code type elements . Who le and com
p lete. "AS-IS" (m a y need s o me ad jus tme nts ). SEE OU R
OCT. 1980 A DVERTISEMEN T in th is magazine. 15"
carriage , type ba ll inc luded . 110 VA C includes power
sup ply . l/ O and printer circui ts and more.

On ly $469.00
Ad d $18.00 for Sh ippmg Cr aIe. Pay Shlppmg On Dcl ,r er .,. ...~..iII"III!r.;;,

Maintenance Manuals Available... $25.00 "IIlI 2/'750
' IBM Tr.dem. rk

INTERNATIONAL ELECTRONICS UNLIMITED
IMMEDIATB DELIVERY OF QUALITY RESISTORS

CARBON FILM RESISTOIc> 1/ 4 1 1/ 2 watt

CAR BOH FIL" :51 PRICING

1/ 4wat t (R. Ohtn R25) to t a l quant ity .. plt-l 0 plt-1 00 pk- l 000
.095 -dia X . 250- 1on9 (body) 1- 999 $ . 10 .45 2.00

1l2 w. tt (R. OM RSO) 1000- . '0 .40 1. 80 15 . 00
. 146K dia X . 354"10n9 (body) 5000 - .. 0 . 30 1. 70 14 .5 0

roooo- .10 .25 · 1. 55 13 . 00
25 or more re sis tors - not indivi duall y pac kag.."d -

mixe d - s p~c ify any assortment of val ues $. 04ea

.' 3. ' 16 " 300 1. 2K 5 . 1K '" '" 390' 106M *6 . 2M
1.0 4.3 18 " 330 1. 3K 5 .6 1::: 14k 100' 430K 1. 8M *6 . 8,14
1.1 4. 1 20 82 360 1.5 K 6 . 2K '" 110K 470K 2. 011 *7 .5 H
1.2 ' . 1 21 91 390 1.6 K 6 .8 K 30' 120K 510K 2,2 11 *B.2 11 R.UIIIB1.3 5.' 20 100 430 1. 8K 7.5K m 130K 560K 2. 4H *9. 1"
1.5 '. 1 27 110 "0 2.0 K B,2J( 36' 150K 620K 2 . 7H *10M

au.A!.11,1lIl __nr

1.6 ' . 8 30 110 510 2 ,2K 9 . 11:. '" 160K sso 3. 0'" *111'1
1. 8 7.5 33 130 sso 2.41:. 10' '" 180' 750K 3. 31'1 *12H
2.0 8.1 36 150 620 2.h "' ", 100' 820' 3. 6101 *13H
1.2 '. 1 " 160 ' SO 3 .0 K 12k 51< 2201:; 910K 3. 9H *15M
1.' to 43 180 150 3.3 K 13< '" 240K 1. OM 4 .3 M (* 1/2 ....
2. 1 11 " 200 810 3.6 K 15k '" VOK 1.11'1 4 . 7M only)
3.0 11 51 210 910 3 . 91'.: ." '" ' 00' 1. 2'" 5 . 1M
3.3 13 ss 200 1.0 K 4.3K ,,, 15k 330' 1.3 1'1 5 . 61'1
a.s 15 62 270 1. 1K 4. 7K 2" 82< 3601:: 1. 5H

METAL FILM RESISTORS
HETAL f ILM !a total quant H y .. pk- 10 plt- 25 plt- 100 plt-250
RH60 ( R. ml/!l CR860FY) l /" ....a t t 1- 999 $. 25 1. 00 2.00 7.50 17, 50
Low t~lIl9 cod - 50PPfll/O ; ' 000- .10 . ' 0 1.SO 1.00 16. 25
. 138"di a X .35 5" long (body) ' 000- .20 .85 1. 70 6 .50 15 . 00
col or banded ioooo- .20 .SO 1. 55 '.00 13. 75

10 or II'IOr~ re st s t c -s - not i ndiv idu a ll y packa CJed -
..'w..11 _ s pec i fy any as sc r tee nt of va l ue s $. 15u

VALUES STOC"dJ (o hms)
St andard 1 r.'lI! ta 1 fill:! valu e s fro" 10 ohl'! t o 475r. ohl:!

10 . 0 12 .1 14 .7 17, B 22 .6 27. 4 33 . 2 40 .2 4B,7 59. 0 71. 5 88. 7
10. 2 12 . 4 15 .0 18 .2 23 .2 28.0 34 .0 41.2 49. 9 60 .4 73. 2 90 . 9

f!,~.,10 . 5 12 . 7 15. 4 18 . 7 23.7 28. 7 34. 8 42. 2 51. 1 61. 9 75 . 0 93, 1
10.7 13.0 15 . 8 19 . 1 24. 3 29. 4 35.7 43. 2 52. 3 63. 4 76.8 95 .3
11. 0 13.3 16 . 2 19. 6 24. 9 30 .1 36.5 44- 2 53. 6 64 .9 SO. , 97.6
11. 3 13. 7 16 . 5 20. 0 25. 5 30 .9 37.4 45 . 3 54 . 9 66 .5 82. '
11. 5 14. 0 16 .9 20 .5 26. 1 31.6 38.3 46.4 56. 2 68 . 1 84.5
11. 8 14 .3 17. 4 22 . 1 26 . 7 32 . 4 39 .2 47.5 57 .6 69 .8 86.'

and IIlU lt il p1es of 10 of t he above va toes to 475K
t. e . 10. 0 100 lo OK 10 . OK l OOK etc ( t ota l 44B)

VOLTAGE REGULATO". 10~. OFF ON 515.00 -=-15 ~. OFF ON S!O.OO
DISCRETE LED'S

H320T-5 Hegat ive 5 V ,."g (7905) 1. 19 JUHBO LEO
H320T-11 Hegat' ve 1/ V ,."g (7912l 1. 19 . 20-d ia . dH fu$e d
H320T-15 Negative 15 V "" g (7915 1. 19 Red , Clea r or lrI"hite 10/ $1. 00 25/$2.00 100/ 57. 50

H340T-5 Positive 5 V ""g (7805l 1. 19 Gree n or Yellow 7/ $1. 00 25/ $2 . 851 OO/ $9 . ?5

H340T-8 Positive 8 V ""g (7808 1.19 SU8,I4!N ITUR[ LEO

H340T- 12 Positive 12 V re g (7812) 1.1 9
.12 5-d ia , dif fu sed
Re:dorClear 10/ $1. 00 25/5 2.00 100/ $7. 50

H340T- 15 Positive 15 V reg (7815) 1. 19 Green or Yel low 7/51.0025 /52 .85 100/$9, 75

2H3904 NPN TO-92 10/ $1. 50 I 1N4148 400m00i 15/ $1. 00 100/ $5 .00
2N3906 P~P TO- 92 25/$3 .00 1N4001 re ctifier 12/ $1. 00 100/ $7 .00

100/ $11. 00 1N4007 recti f i er 10/ $1. 00 100 / $9. 00
a j1"lent by check , !'l. u., UPS- COO. Mle

INTERNATlO~AL ELECTRONICS UNLIMITEDor VIS A. Add 51. 00 s h i ppi ncl/ hand11na
i n US, Cana da & Mexic o. Ot he r co vntr-t e s

225 8roadwoy Jackson Co 95642$1. 00 + 5~ of or de r, Ca 1Hornia r e s i de nt s
add s a l es t a x . Mi n i mul'l order $10 . 00 phone 209 223 3870

$ 4.50
5.95
6.20
6.95
6.95

Servicel
MRO

KITS '

$' 8.95 $ 8.70
2095 8.95
27,75 11.95
27.7 5 11.95

Single
Kit'" Unit

$32.00 $' 3.95
32.00 13.95
28 95 12.50
29.95 13 50
2995 13.50

DUAL CONE
3'h" 6 oz. $ 8.95
4" 10 oz. 13.95
5 '/.0" 10 oz. 11.95
6"x9" 10 oz. 17.00
4"x 10" 10 oz. 16.50

CO ·AXIAL
4" 10 oz.
S~'" 20 oz.
6"x9" 20 oz.
4" x10" 20 oz.

6"x9" 20 oz.
4"x10" 20 oz.
5" 10 oz.
M' " 20 oz.
S"x7" 20 oz.

SEMIS- Japanese
hem Net Ea. Item Net Ea.
l NJ.4 .11 2SC 110 25
l NOO .11 2SG T56 1.60
2$""13 50 2SCl 99 1.90
2SA309 3S 2SC897 2-00
2SA~ 25 2SC1014 .64
2S....534 40 2SC1018 6!!
25,4,673 .38 25C1!»6 .5!!
2SA678 35 2SC l l66G FI 27
2SA72!! 30 2$C1172 340
25....733 2!! 2$C1173 .eo
2S8324 30 2SC1239 2~

25S405 30 2SCl 3(l6 1.4!!
2SC372 23 2SC1678 1 2!!
2SC394 23 2SC1973 .75
2$C4s.. 30 2$0 235 .70
2SC458 25 2SK19GR .55
25C509 .40 2SK3<4 64

Send JorllllrCOlt'.Cl!llIrangl D1 MIIkond\ldlIn

.,.In clud es: 2 speakers, g r illes , hard ware. wiri ng.
in st ruction s.

SENO FOR COMPLETE RANGE OF
PROFESSIONAUOEM & MINIATURE TYPES

Carbon Fixed Resistors RM50-M 1000 in kit
'h watt !. 5% 1 10%
10 Oh ms to 10 MEGOH MS

Mrrn Radial Lead Alum. PO-M 75 in kit
Electrolytic Capacitors 1 to
1000 MFD '610 35 VDC
Carbon Fixed Resistors RM25-M HX)()in kit
V.watt !.5%:i 10%
10 Ohms to 10 MEGO HMS

Mini Axial Lead Alum. TO-1M 75 in kit
Electrolytic Capacitors
1 to 470 MFD 16to 50 VDC

TUBES
78%OFF Sleeves of5. International Servlcemaster 8rand
se nd for Complete Range of 2,000 Receiving, Industrial and Antique Typos.

Type Net Ea. Type Net Ea' i Type Net Ea.
6CJJ/ 1 ee 6JU8A 1 87 23Z9 226
ww.a 1~ 6KD6 3 56 3lGY7A 27 3
6EM 1 66 6KE8 2 se 361<06/ 3 ss
6£J7f 1 ~~ 6I<T8 2 JO 4OKD6 3~

~: ~ .~ ~~: ~ ~ ;..;38:::H~E;;.1_......:3:.;'::.0 _

6FQ7I 1 28 6lF6I J 3 7
6CG7 1.28 WH6 3 37
60 FT,. 2 2. 6Ul0 1 1.
6G HSA 133 6Z101 156
6GJ 7I 1 52 6J1Q 2 56
ECF&Ol 1.52 8FQ lI 1 28
6OM6 1.17 &CGT 1.28
6G U7 1.16 12ATTI 1«
&HBT 1.65 ECC8l 1,+4
6HMSI 163 12AU7.v , JO
6HA5 1 63 ECCa2 1 30
6Hl6 1.34 12AXTI 1 3J
6JB SI 2 02 ECC33 1 33
&HE5I 202 12BYTAI 1 51
6J C5 202 12BYU 1 51
6JC6A 1.88 12007 15 1
6JE6CJ 3 53 12HG1J 2 3~

6LQ6 3.53 12GN1 2 35
6JS6C 3 1. 17J Z8 1 80

RESISTO R SPECIAL
500 '/4 watt 5 & 10% Resistors
in Poly bag

RM25-S 300 in kit

PO-S 25 in kit

RM50-S 300 in k it

TO~lS 25 In kit

Ne' EI .
' 09
' 33
i es
t es".r es
'86
' 86
'79
"2
" 2,.,
,4<
,4<
2 ..

31'
315
'19
1.19
' 58
'58
' 58

For quanUU8$ under5 add 10'/. 10 above prices.

... lNCLUO f
• Two .nclosurts
: ~.~:,t~;::~~~t~·~rawar. $74.95 pr.
• 1 ,"l a~.bO" ",,' r\IClo()I'l'

COMPONENT KITS

$7.95 ea.
in plastic box

B4oo C10
2· WAY
• Variable brill iance
control • Mtg . Bkt.
• 4" woofe r 2" tweeter

(;iii....

SPEA K ERS
SYSTEMS '

B3OOCI0
2-WAY MINI
• 3" 5 oz. acoustic
suspension woo fer

: ~~pcu~n;ot~:: t; eeter 1~~211.$!!.
watts max. • Mtg. Bkt.

CIRCLE 64 ON FREE INFORMATION CARD

Experimenter1
Technician __ "'Dl....

B450TlO
3-WAY
• Electronic
Crossover . 4"
air suspension
woofer • Z' mid
range. 1'N ' tweeter
• Mtg. Bkt. • Input
Power: 50 watts max.

T, O'
' V2
lAV2
3A3C1
JAW"
38 2
JAllB
30 831
JeV'
3OJ3

3H~"
3HA5
~H8"

6AQ5 A1
OGH'
68 " 11
68K<4CJ
6EL04'"
68 L8!
ECF80
GeG"
GeE"
Ge03

(f)
o
Z
o
0:
t
O
W
...J
W

o
is
<
0:
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rc.rI1stJlJ the first name in Counters!

!lli:ll.
CT·90""'lnd,.I).... lIITanly S129'5
(T90 Kn..90dfoypllru_.,..
r&m) 10995
AC·I AC adapu r ) 95
B' -l N,ud'pack • AC
Ad. pCt t'C....'ttf 12.'S
QV· I. •,hcro po--u 0 ,,"
lU\'lf:bal t 499S
EIt, ,,, .l 111M balC.nplll 14 95

The CT-90 is the most versatile, feature packed counter availa ble for less
thanS300.00! Advanced design features include; threeselectable gate time s,
nine digits, gate indicator and a unique display hold function which holds the
displayed count afte r the input signal is removed! Also. a 10 mHz TCXO time
base is used which enables easy zero beat calibrationchecksagainstWWV.
Optionally, aninternalnicadbatterypack.external timebase inputandMicro:
power high stability crysta l oven time base are available. The CT-9O,
performance you can count on!

Range:
Sensitivity:

Resolution:

D isplay:
Time base:

Power:

20 Hz to 600 MH z
Less than 10 MV to ISO MHz
us> than 50 MV to 500 MHz
0. 1 Hz (1O MH z range)
1.0 Hz (60 MHz range)
10.0 Hz (600 MH z range)
9 digits 0.4 " LE D .
Stand ard- lO.OOO mHz, 1.0 ppm 20-40· C.
Optional Micro-power oven-O, 1 ppm 20-40 ' C
8-15 VAC @ 250 ma

SPECIFICATIONS;

7 DIGITS 525 MHz

12.95

599.95

, 84.95
3.95

~
CT-70 wired, I year warranty
CT-70 Kit, 90 day parts war
ranty
AC-I AC adap ter
BP-I Nicad pac k + AC
adapter!charger

The CT-70 breaks the price barrier on lab quality frequency counters,

Deluxe features such as; three frequency ranges - eac h with pre-amplification,
dual selectable gate times. and gate activ ity indication make me asuremen ts a
snap. The wide frequency range enables yo u to accurately measure signals

from audio thru UHF with 1.0 ppm accuracy - that' s .000 1%! Th e CT-70 is
the answer to all your measurement needs, in the field. lab or ham shack.

20 Hz to 525 MHz
us> tha n 50 MV to 150 MHz
Less than ISO MV to 500 MHz
1.0 Hz (5 MHz range)
10.0 Hz (50 MHz range)
100 .0 Hz (500 MHz range)
7 digits 0.4 " LED
1.0 ppm TCXO 20-40 'C
12 VAC @ 250 ma

Resolutio n:

Range:
Sensitivity:

Display:
Tim e base:
Power:

7 DIGITS 500 MHz '$79 95 .
WIRED

Display:
Ti me base:
Power:

PRICES;
MINI-l oo wired, I year
warran ty 579.95
MI NI-loo Ki~ 90 day part
warranty 59.9 5
AC-Z Ac adapter for MINI-
100 3.95
BP-Z Nicad pack and AC
ada pter/charger 12.95

He re's a handy, general purpose co unter that provides most cou nter
functions at an unbelievable price. The MINI- loo does n't have the full

frequency range or input impedance qualities found in higher price units. but

for bas ic RF signal measurements, it can't be beat! A cc urate meas urements
can be made from I M Hz all the way up to 500 MHz with exce llent sensitivity
throughout the range, and the two gate times let you selec t the reso lution
desired Add the nicad pack option and the MIN I- loo makes an ideal addition
to your tool box for " in-the- field " frequency checks and repairs.

SPECI FICATIONS:
Range: I MHz to 500 MH z
Sensitivity: u s> than 25 MV
Reso lution: 100 Hz (s low gate)

1.0 KHz (fast gate)
7 digits, 0.4" LED
2.0 ppm 20-40' C
5 VDC @ 2oo ma

DIGITAL MULTIMETER $99 ~IRED
S PECI FICAnON S;
DC/ AC volts: toouv to 1 KV, 5 ranges
DC/ AC

29.95

119.95
14.95

5159.95

10 Megohms, DC/ AC volts
10.1% basic DC volts
4 'C cells

0. 1uA to 2.0 Amps, 5 ranges
0.1 ohms to 20 Megohms, 6 ranges

PRICES:
CT-50 wired, I year warranty
CT-50 Kit, 90 day parts
warranty
RA- l, recei ver adapter kit
RA- l wiredandpre-program
med (send copy of receiv er
schematic)

Current
Resi stance:
Input
impedance
Acc uraCy:
Power.

The DM-700 offers professional quality performance at a hob byist price.
Features include: 26 different ranges and 5 functions, all arranged in a
convenient, easy to use fo rmat. Measurements are displayed on a large 3~

digit , ~ inch LED readout with automatic decimal placement, automat ic
polarity, overrange Indicanon and overload pr otection up to 1250 volts on all
ranges, making it virtually goof-proof! The OM,700 looks great, ahandsome ,
jet black, rugged ABS case with convenient retract able tilr bail mak es it an
ideal addition to any shop.

SP ECIFICATIONS:

20 Hz to 600 MH z Th e CT-50 is a versa tile lab bench count er that will measure up t0600 MHz
Less than 25 mv to 150 MH z with 8 digit precision. A nd. one of its best features is the Receive F requency
Less than 150 mv to 600 MH z Ad apter, which turns the CT-50 into a digital readout for any receiver. The
1.0 Hz (60 MH z range) d" 1 d ~ . d a si 1 . th
10. 0 Hz (600 MHz range) a a~ter IS east y.program~e o.r any rec eiver~ a simp e ~onneetlon t~ e
8 digits 0.4" LED rece iver's VFO IS all that IS required for use. Addi ng the rec eiver adapter In no
2.0 ppm 20-40 ' C way limits the operation of the CT-50 , the adapter can be conveniently
110 VAC or 12 VD C switched on or off. Th e CT-50, a counter that can work double-duty

. D isplay:
Time bas e:
Power.

8 DIGITS 600 MHz

PRI C E S:
DM-7oo wired, I yearwananty 599.95
DM-7oo Kit, 90 day parts
warranty .79.95
AC- I , AC ada ptor 3.95
BP-3, Nicad pack +AC
adapter/c harge r 19.95
MP-l, Probe kit 2.95

AUDIO SCALER ACCE SSORIES COUNTER PREAMP

I ~rn~[]I1J [~ I [) [] . I Ufl i [] S i ') [l ~~ A~ II K\l S So,,, fa<t<on 9ua, an, ..d . ..am ,n. lo, 10 da y. ,I no' plec ..<1
[ II LII(j (j . l ~. c.::z::I ~~ . 'e 'urn In ofl g lna l form For r.Fund Add S' for , hIppIng °

.. 0 ~.. PHO N E ORD ERS In,u lo nce toomolt imumof S IO Ov.r'.a,oddl S~ COD odd
BOX 4072 • ROCH ESl E R. NY 14610 CA LL 716-586-"3950 S2 O, d... und., SI0 . a dd SI50 N Y '."d.n"' ~dd7"',a~

For high reso lution audio measurements, multiplies
UPin frequency .

• Great for PL tones
• Multip lies by 10 or 100
• 0 .0 1 Hz reso lutio n!

529 95 Kit $39 95 W ired

Te lescopic whip antenna- BNC plug 5 7.95
High impedance probe, light loading 15.95
Low pass probe. for audio meas urements 15.95
Direct probe, general purpose usage . . .. . .. . .. . . . . .. . . . . . . . . .. 12.95
T ilt bail, for CT 70,90, MIN I- I00 3.95
Co lor burst ca libration unit. ca librates co unter

against color TV signal. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 14.95

For measurinRextremely weak signals from 10 to 1,(XX}

MH:. Small sue. powered by plug transfo rmer- included .
• Flat 25 db gain
• BNC Connectors
• Great for sniffing RF with pick-up loop

534 95 Kit 544 95 Wired

z
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m
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(206)22 1-7483
P.O. BOX 2703B , DENVER, CO. 80227 (30317 8 1·5750

~Fa~he~
Kit......_..-... 11;0---_...._llll '-__"-' _=:" O't _ _ -. __

$2.49

• Minimum or de r $5 ,00
• Plel W include $ 1.00 fo r postlge'
• V,II . MC I nd COD K«pl.d
• Phone orden I re welcome

CHANEY
e lect ron ics inc

~---=::-J- vuSlItDIl L I CIl '
SCt1[.1o(A TI CS I"'(LUCEO

c" oo' • 1.75

XENON STROBE TUBE
& TRIGGER COIL

SOUND EFFECTS GENERATOR BASIC KIT

~ ELECTRONIC
iP"" STROBOSCOPE KIT

JrlON LT'S 'OU lll ( TO I Ul l O 'TQUIl 01ol11 SOUMI [ F r( c TS CU ,£ UTOIt
WITtlOVT 'PU, OI Io( ~ r CATu"E, 'lE SUP'lY TOU ...IT" T04: 1 17" 71
SC UIoD e" ., ' lUI " '" nCIolO litO Oll l Ll EO c.lUS [ " O,\T pt 10 HIO
w iT " SChE"""T1 C .lIIO LAYOu T , .. nAUCT IOJlS . Til l s lOUD MAlES
IT SI"' l E TO IU l lO l C[ ,, [1Il1 0111 CJ PI IL E OF P'UU " SDU..o s ,
LOCCl"'QT I WE , SI 'O", . 1I1PL J Il.[S, c:LOCU , r r c , OO[S set JlEqu l 'E
DI P s. n cll[S DIll DlI • • El" E.. S1V E/ UfroUSUI L COl'PCl" EIITS . lou
S" P Pl.Y " Fb I SU .. , UO JlUUTOIIS

l
CI l"J C lTC*I , S"lI TC..[ I , "1)TS ,

s P[ u u , 2"'2212 TJlJIl.S IST OII 1110 V I l n UIT. ~

C2:188 3 Bi s lc " IT CO" U I Il I .. C

ONLY $5.95 ~ ~~'~~fR~T ~~::~ . ' -:'U~
2111222 TJlJaoI ,ST OR FOJl JlO 'o'[ CIJUI, . l ' U CM
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......_-
ELECTRON JC W AR NING FL AS HER KITS =:::..-::--

.~A;
~ 'VDC MODEL~
3YDC MODEL caaece $8 12VDC MODEL

C23207 $6.9 5 C2387S 510 .9 15

ELECTRONIC
DESIGN LAB CA·16

CIRCLE 18 ON FREE INFORMATION CARD

Comp onents not included
• Variable function generator

1HZto 100 KHZ TTL, CMOSlogic levels
• Six regulated supply voltages, all short

circu it proof, including5 volt I amp
• Four logic indicators and debounceswitches
• Two CMOS toTTLconvertors
• Twolarge breadboards, all point topoint

connections- nosoldering

Everything isat theusers finger tips. Our
Design Lab will soon pay for itself in time
and component savings. An excellent aid
for engineers, technicians, students, and
hobbyists. $99.95.
Free brochure

CASCADE LABS
4156 South Alder Avenue
Freeland, Washington98249

Model

Transistor Analyzer 212
Factory Wired & Tested - $39.94

Easy-to-Assemble Kit - $26.61

Now you can pinpoint defective transistors and their
circuit troubles speedily with a single , feature-packed in
strument instead of a costly elaborate set-up. Perform
ance-proven by thousands! Checks all transistor types, hi
or low power, for DC current gain (beta) to 200 in
3 ranges, and leakage.

Universal test socket accepts all base configurations.
Identi fies NPN or PNP transistors. Dynami cally tests all
transistors (oscillatorc heck) and AF. IF, RF circuits.

No external power needed. Measures DCcurrentsto
80maoComplete with test leads, instruction manual and
transistor listing.

Write for FREE catalog of theworld-famous
EMClineof test instruments .

NEW ••• PRE-DRILLED PCB'. FOR ALL KITS

KITS-KITS-

PRICE . $39 .96

PRICE : $24 95

PRIC E '24 .95

PRICE : $19 .95

40 Hz to 15 KHz BI·3dB I
5 watts at 4 oh ms
7 watts at 2 ohms
5% at 7 w att s at Zohrns
2 to 16 ohms
12 to tb vdc

MO DEL' E K80 PS024

1.5'0 24v POWER S UPPLY K IT

A va riab le Power Supply SUitab le to r many
dl gl l al and l inear app licat ions De ll v er s a n

output cur ren t of lOOm a f rom 1 5.... 10 1511 a nn
500ma from 16v to 24v

Model' E K80PS028

Model ' E K 80PL C120

POWER SUPPORT 120

Di stor ti on ;
Load l rnpedence :
V Su p ply :

Model' E K80AOO 5

0 ·28 VOLT POWER SUPPLY K IT

A 120 vcttpowe r bo ard w h ich all ows you to cont- ect fE-g u l" ,
lam p s to ou r LED Chaser K it s . 8 ch an nels are s u pplied pt' l

board Wit h 150 watt s per ch ann el The y can be eesuv In ter
faced for 16 ch anne ls .

A tr ue 0 to 28 vol ts capab le of deliver in g temp con n nuous .
Fu ll wa ve re cti ficat ion , fil ter in g and capac it ance rnu tti p hc a 
t io n pr ovt des a cle an de sou rc e fo r sensmve audio and di gItal
w ork An idea l sup p ly for t he e xp er ime nte r .

A ge neral p urpose 5 wa tt ampli fie r with Therma l Over tc ad
and Short Circui t Pr ote cti on . Beca use of Its low cperann q
v olt ag e and high power output . it al lows the user to use It as
an add -on amplif ier fo r ca r stereo.

Specif icauons :
Freq ue ncy Response :
Powe r Out p u t :

5 WATT IC AUDIO AMPLIFIER K IT

PRICE : sa!P.">

PRICE : $21.95

PRICE: $32 .95

PRICE : $22 .96

Edu-Kit Ltd.
P.O. Box 147

Niagara Square Station
Buffalo, N. Y., 14201

LTD.
CIRCLE 61 ON FREE INFORMATION CARD

Model' E K80 SLOOI

Mode r I EK80CROOI

STROBE LITE K IT

Fantastic for sp ec ial effects Va riable speed Xenon flash
g ive s y ou a • STI LL MOTION " effect A real att en t ion gett er

Mode l I EK80LC0 16

~

16 CHANNEL MUL T1·MODE LED CHASER K IT

A v ery famili ar Sight see n at d iSCOS. department stores. an d
on neo n Sig ns 16 L ED ·s f lash In sequence up down or alt er 

n ate Adap tab le to 120 vac . tExtral

1.6 CHANNEL LED CH1SER KIT

We·re pr oud to add ttus to our li ne . tts sim i lar to our 15
cha nn el led chase r bu t w l1h m any ext ra fea tures . There ar e
ov er 60 se lec tab le modes. A few are . Up. Dow n . Sk ip . Pu lse .

...... Scr am b le . Single Pu lse . Mul1 i Pu lse and many mo re . A n
opucnat 120 vac boa rd IS av ailable . IE xt ra)

Ann,Ou~~,~~
A self powered radio which use s a resonant cucuu and ue te,
tor for AM rad io reception . An Idea l project tor the beg"ln ef

o
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z
o
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TERMS : $5.00 min , order U.S. Funds. CallI residents add 6% tax .
S10,00mln. order BankAmerlcard and Master Charge andCOO. $1.00 Insurance optional. FREE: Send for your copy 01 our NEW 1980
Shipping charges will be added on ch~rge cards. QUEST CAT,ALOG , Include 48c stamp,

LEOS
R'dT018 15
Grtt~ . "' /100 '"T01' 20
Jumbo Rt d 20
G'ft~ Q',n 9t "u o",Ju mbo 25
CIi,111.LEO Malll\lll1l Clips &$12 5
(sPto.·' rf<l. ' mbtf. g' tttI. yt1O.... tlN'J

CONTINENTAL SPlCIAlTIES In slau
COmlQlt brlt otb'h~o.Ildt"tt<1\l'~
MAX· l00 'dll ll f"" t1r, SUUS

OKWIRE WRAPTOOLSin stock
P o rt ,~1 1 M"tlm' l" S1I DO
Complele kn, OfAP Prod~tU '~ ltOC: I;

z
o
<m
~
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m
:D
.....
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o

Gremlin Color Video Kit $69. 95 Elf II Adapter Kit $24 .95
32 x 16 alpha/numerics and graphics; up to 8 Plugs intoElf II providingSuperElf44and 50pin
colors With 6847 chip: lK RAM at EOOO. Plugs plus S-100 bus expansion. (With Super Ex-
intoSuper En 44pinbus. Nohigh res. graphics. pansion). High and lowaddress displays. state
On board RFModulatorKit $4.95 and mode LED's optional$18.00.

RCA Cosmac 1802 Super Elf Computer $106.95
Compare features beforeyou decide to buy any plus load, reset, run, wait, input, memory pro-
othercomputer. There is no other computeron tect, monitor selectandsingle step I arge, on
themarket todaythathas all thedesi rablebene- boarddisplays provideoutput andoptional high
fitsof theSuper Elfforsolittlemoney. TheSuper and low address. There is a 44 pin standard
Elf is a small single board computer that does connector slotfor PCcardsand a50pinconnec-
many big things. It is an excellent computer for tor slot for the Ouest Super Expansion Board.
training and for learning programming with ItS Power supply and sockets for alf IC's are in-
machine language and yet it is easi ly expanded cluded inthepriceplusadetailed127 pg. instruc-
with additional memory, Full Basic, ASCII tlonmanualwhichnowincludes over 40pgs. of
Keyboards, videocharacter generation, etc. software info. including a series of lessons to
Beforeyou buy anothersmall computer, see if it help get you started anda music program and
includes the follOWing features: ROM momtor; graphiCStarget game. Manyschools and umver-
State and Mode displays: Single step; Optional sltles,are uSing theSuperElfasacourseofstudy,
address displays; PowerSupply; AudioAmplifier OEMs use It for training and R&D.
and Speaker: Fu llysocketed for aIl IC's; Real cost Remember, othercomputersonlyoffer Super Elf
of In warranty repairs: Full documentation. features atadditional cost ornot atall. Compare
The Supe; Elf includesa ROM monitor for pro- before you buy. Super Elf Kit $106.95, High
gram loading , editingandexecutionWithSINGLE address option $8.95, Low address option
STEP for program debugging which is not in- $9.95. Custom CabmetWith drilled and labelled
cluded in others atthesameprice. With SINGLE plexlglass front panel $24.95: All metal Expan-
STEP youcanseethemicroprocessorchipopera- sion Cabinet. painted and Silk screened, With
tingwifh theunique Quest address anddata bus room for.s S-100 boards and powe~ supply
displays before, during and after executing in- $57.00. NICadBatteryMemorySaverKit $6.95.
structions. Also. CPUmodeand instructioncycle All kits and options alsocompletely assembled
aredecodedand displayed on8 LED indicators. and tested.
An RCA 1861video graphicschipallowsyou to Questdata, asoftwarepublicationfor1802 com-
connect toyourownTVwithaninexpensivevideo puter users IS available by subscription for
modulator to do graphicsand games. Thereis a SI2 .00 per 12 Issues. Single Issues SI .50. Is-
speaker systeminclud ed for writing your own sues 1-12 boundSI6.50.
music or using many music programs already Tiny Basic Cassette $10.00, on RDM $38.00,
written. Thespeakeramplifier may also beused original Elf kit board $14.95. 1802 software;
to driv~ relays for control purposes. MoewsVideo Graphics$3.50. Gamesand Music
A 24 key HEX keyboard includes 16 HEX keys $3.00, Chip 8 Interpreter$5.50.

Super Expansion Board with Cassette Interface $89.95
This is truly anastoundingvalue!This board has points can beused with theregister savefeature
been designed to allow youto decide how you to isolateprogrambugsquickly, then followwith
want it optioned. The Super Expansion Board single step. If you have the Super Expansion
comes with 4Kof lowpowerRAM fUllyaddress- Boardand Super Monitor themonitor is upand
ableanywhere in 64K with built-in memorypro- running at the push of a button.
tect and a cassette interface. Provisions have Other on board options include Parallel Input
been made for all other options on the same and Output Ports with full handshake. They
board and Itfitsneatly Intothehardwood cabinet alloweasyconnectionofanASCII keyboardtothe
alongsidetheSuper Elf. TheboardIncludesslots input port. RS 232and 20rna CurrentLoop for
for up to 6K of EPROM (2708. 2758, 2716 or TI teletype or other deviceareon board and if you
2716)andISfUllysocketed..EPROMcanbeused need morememorytherearetwoS-l00 slots for
forthemomtorandTlnyBaslcorotherpurposes. static RAM or video boards. Also a l K Super
A IK Super ROM Monitor$19.95 is availableas Monitor version 2withvideo driverfor full capa-
an on boardoption in 2708 EPROM which has bilitydisplaywithTinyBasic andavideo interlace
been preprogrammed with a program loader/ board. Parallel I/OPorts $9.85, RS232$4.50,
editor and error checking multi file cassette m 20 ma I/F $1.95, S-100 $4.50. A 50 pin
read/write software, (relocatable cassette file) connector set with ribbon cable is avai lable at
anotherexclusivefromQuest. It includesregister S15.25 for easy connection between the Super
save and readout. block move capability and Elf and the Super ExpansionBoard.
video graphicsdriver with blinking cursor.Break PowerSupply Kit for thecompletesystem (see

Multi-volt Power Supply) .

Announcing Quest Super Basic- SECOND GENERATION
A new enhanced version of Super Basic now Enhancementsinclude Increasedspeed, built-
available. Questwas thefirstcompany worldwide in provisionsfor Stringy Floppy, Floppy Disc,
to ship a full size Basic for 1802 Systems. A Printer Driver, I/O, user definable command
complete function Super Basic by Ron Cenker libraryand statement renumbertng .
includ.ing floating point capability with scientific Easily adaptable to most 1802 systems. Re-
notation (numberrange=. 17P'), 32bit Integer quires 16KRAM minimum for Basic and user
= 2billion; multi dimarrays . stringarrays; string programs. Source listing for both Serial and
manipulanon: cassette I/O: save and load, baSIC, Parallel I/O included.
dataand machinelanguageprograms; and over
75 statements, functionsand operations. Super Basic on Cassette $40.00.

1802 16K Dynamic RAM Kil $149.00 Super Col or S-100 Video Kit $129.95
Expandableto32K. Hidden refreshw/clocks upto4 Expandable to 256x 192 high resolution color
MHz wino wait states. Add!. 16K RAM $63.00 graphics. 6847 with all display modes computer
Super Elf44 pinexpansion board; 3female and 1 controlled. Memorymapped . lK RAM expanda-
male bus. Board plus 3 connectors $22.95 blet06K.S-loo busI802,8080,8085,Z80etc.
TinyBasic Extended on Gassette $15.00 Editor Assembler $25.00
(added commands includeStringy, Array, Gas- (Requires minimum of 4K for EiA plus user
sette110etc.) source)
S-loo 4-SlotExpansion $ 9.95 1802Tiny Basic Source listing $19.00
Super Monitor VI.I Source Listing $15.00 Super MonitorV2.0I2.1 Sourcelist ing $200 0
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NiCad Ballery Fixer/Charger Kit
Opensshorted cells that won't hold a charge
andthencharges them up, all in onekit w/full
paris and instructions. $7.25

Rockwell AIM 65 Computer
6502 based singleboard wim fullASCII keyboard
and 20 column thermal pnnter. 20char. alphanu
meric display, ROM monitor, fully expandable.
$375.00. 4K version $450.00. 4K Assembler
$85.00, 8KBasic Interpreter $100.00.

Special small powersupplyfor AIM65assem. in
frame $54.00. Complete AIM65 in thin briefcase
with power supply $499.00. Molded plastic
enclosure to fit both AIM65 and power supply
$47.50.Special PackagePrice:4KAIM, 8KBasic,
powersupply, cabinet $599.00

AIM65/KIMNIM/Super Elf 44 pin expansion
board; 3 female and 1 male bus. Board plus 3
connectors $22.95.

60 HzCrystal Time Base Kit $4 ,4 0
Convertsdigitalclocks fromAC linefrequency
to crystal timebase . Outstanding accuracy.

Video Modulator Kit $8.95
Convert TVsetintoa highquality monitor w/o
affecting usage. Compo kit wlfull instruc.

Multi -volt Computer Power Supply
8v 5 amp, =18v .5 amp, 5v 1.5 amp, - 5v
.5 amp, 12v .5 amp, - 12v option. =5v, = 12v
are regulated. Basic Kit $29.95. Kit with chaSSIS
andall hardware$43.95. Add $4.00shipping. Kit
of hardware $14.00. Woodgrain case $10.00.
S1.50 shipping.
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PROM Eraser
assembled. 25 PROM capacity $37.50
(withtimer $69.50). 6 PROM capacity OSHN
UL version $69.50 (With timer $94.50).

Z8 0 Micro com put er
16 bit I/O. 2 MHzclock. 2KRAM. ROM Bread
board space .Txcellent for control. Bare Board
$28.50. Full Kit$99.00.Monitor $20.00. Power
Supply Kit $35.00. Tiny Basic $30.00

S-100 Computer Boards
8KStatic Godbout Econo IIA Kit 145.00

16K Static Godbout Econo XIVKit 285.00
24KStaticGodbout EconoVIIA-24Kit 435.00
32KStatic Godbout Econo X-32 Kit 575.00
16KDynamic RAM Kit 199.00
32KDynamic RAM Kit 31 0.00
64KDynamic RAM Kit 470.00
Video Interlace Kit $135.00

BOIC Update Master Manua l $55 .00
CompoICdata selector, 2700 pg. master reference
guide. Over 51,000cross references. Free update
service through 1980. Domestic postage$3.50.

M odem Kit $60 . 00
State oftheart, orig., answer. Notuning neces
sary. 103 compatible 300 baud. Inexpensive
acoustic coupler plans included.
LRC 7000+Prlnter $389.00
40/20 column dot matrix impact , std. paper.
Interlaceall personal computers.

64/40132120 version$405.00.Optional cables
available.
LRC7000printer interface cable for Super Elf
with software $26.00
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COMPUTER CUBE T...

. -

Ex pand yo ur 4K T R5-80 Syst em t o 16 K.
Kit co mes complet e wit h :
*S eac h MM5290-2 IUPD4 161 (16K Dyn amic Ra ms)

(25 0NS o r lessl
.. Docu men ta t io n fo r co nversio n

CUBE-1 $99.95
TRS-80

16K Conversion Kit

TRS-16K $49.95
JE610 ASCII

Encoded Keyboard Kit

\'-\

JE600
Hexadecimal Encoder Kit

~~~~~EB~6uTPUT r .•\
19·KEY K EY BOA RD ~)

P RICE

$29.95
$32.95
$34.95

8.00"

Pane l
Widt h

10.65"
14.00"

• ~~h p~:::sg~~ ~~~~ab~~~~
finish.

• Slidingrear/bott om paneJfor
service and component ac·
cessibility.

• Top I bottom panels .080 tbk
alum. Alodin. type 1200
fin1sb (gold tint color) for
best paint Idhesion after
modificat ion.

• Vl!nted top and bottom
panels for coolingefficiency.

• ~~'ii~ i t~dn~~l~~~io:~ovid es

Enclo sure
Model No.

DTE-11
DT E-14

DTE -8

TE LEPHONE/KE YB OAR D CHIPS- -
A V·$-t IOO PtI.,n Bu tton T.I.pho n. 0 ,1•• ' 1• .1$
A Y.s-«!OO R. p• •t ory O'llar 1•. 1$
A Y+t5OQ CM OS C lo,k a . n.'. IO. . .1$
AY·$·2nl Key o O•• d [ nCOd . ' (II k . "S) 11.95
HOO!.65-$ Key DOlrd [ n co,u. U6 k.", ) 1.95
UC U1 K.'1 Do l .d £nco d • • (16 k . '1s) $."
' . CtU K. '1Do • •d [ n t Cd . ' (20 k.'1 ') $.1$
MM 53ltc N Pu sh Bu tt on Pul M 0 111.. 1.9$
MM51I91N .1144·K.'1 5<lrl l l K.'1DOlrd [ nto d ., ' .9$

O """,,N
OS lm6 C N
IN S m I N-1
IN52ili IN
MM $l 1t1N
MMY1 MN
C O ......

PROMS/EPROMS
lJIC12... 1K UV [ .nlo,. "ROl,4
21:11 ' K EP R O l,4
T M 51711 16K [ P ROM (-I V • .o5V • .oIlY )
211.6Inl.I(25I.6 )TI 16K [P ROM (S ln , l. +$V I
11)2l nl.1(15:12)Tl UK EPROM
2l'501 I K EP RO M (~s) ( 5 ,n , l. -svt
$2OJ 2041P R O M
1252 1(7.5111) )2,,' PROM (O p.n Co lI.do . )
125 U$ to'){; B,poll ' PROM
12$ 12)(1(5 211) 12X. T. I·5I1 t . Olpoll , P RO M
W illi I K P RO M

M-210
M- C O llllC2

M·""

ELECTRONICS
Jameco
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c eu
.. e ,l lnllu t /O u tP ",1
P. io . lt'lln t . .. upt Con t ' OI
O l-O l. utlon ll BuS O . ln .
Chllt k a ..... . . lo r/ OO'.... r
O",. OI'ln.
Syst.... Co n b o ll. '/Du s 0".... '
S" lIl. mCo nl . o U• •
110 E"Plnd •• 10 '" 5<lrou
"'yn'h .onousCo ... .... EI . ... . nl
Prot. Co ... .... I/O (USAR T)
Prog.l nl "·ulTlm ••
....ot . "'''1'1'1.' 111 /0 (PIlII
P.ot. OM A Co nt 'OI
P,OiI _ l"t,,'u PI C ontro l
P , 01 . C RT Cont. oU. ,
Pro • • K.'1001<d / O I,pI.'1lnt. rIIU
Ot t .1 BUll R u .' .
S"s a m T ln . E I 1!
a -BII B,·O , t' o n l l R.t. i .
'·BII O,-OI •• dlon l l R .c. I .
I ·B't B,·O I, . , l lo n ll R .UI .

DESIGNERS' SERIES
Blank Desk-Top Electronic Enclosures

11/80

$ 10.00 Min. Ord er - U.S. Fu nds Onl y Spec Shu ts - 25~

Calif . Rasidents Add 6 % SAles Ta x 19S1 Cata log Availab le - Send 411 sta m p
Post age - Add 5 % plu s S 11nsur anc e (if desi red)

CO NSTRUCTION : --- --- - - - - _

The " DTE" Blank DeskTop Electronic Enclosurn are designed to blendandcomplement
todav's modern computer equipment and can be used in both industrial and home. The
end pieces are precision moldedwith an internal slot (all around)to accept bothtop and
bottom panels, The panels are then fastened to %" thick tabs inside the end pieces to
provide maximum rigidity to the enclosure. For ease of equipmentservicing, the rearl

• bottom panel slides back on slott ed tracks while the rest of the enclosure remains in
tact. Different panel wklths may be used while maintaininga common profileoutline.
The molded end pieces can alsobe painted to match any panelcolor scheme.

--6800 /68 00 SUPPORT DEV ICES
MC~ MPU
MCit:»C Il MIlU wi th Clo ck . n d R A M
MC"I' A P I IlI "l 5 U I'c RA M
MC.WI "-,, ph . ' 11 In t. ' . A d l PI (MCIU')
MC,,",' Pr ,o rot'l l"t. ..u ptCo nl.OU • •
MC6lJl) U 11»4"I· g't RO M (MC "A)o-'1
MC"" Al)' nch.onous C o ...... . A d . p l • •
Mc.YU S'I n ch , on ou s 5<1".1 0.11 Ad .pt..
MC.1.I6O o-IoXlolSs0 " '11 1 MO OC M
MC6a1 2oIOCOlSS MO<lul ltO'
MC""'A Q .. l d )- 511t . Bus. T •• n s.(MCaT)i)

MICROPROCESSOR COMPONENTS
- 8080A/8080A SUPPORT DEV ICES

I~<

:.. r
Ll~ _ "r~..:...:....+~~~

L~__ ... .L ..;"

INS«ItOA
0 Pf;U2
Offi l.
Offi ll0_0_
""""0"".
IN SU4 ),N"'"
0"'"0_0_
0"""
0 .....
o""n
o""~
0 .....

0""'"
0 .....

0""''
0 "",,"

• Erl ..s 2 708. 27 16 . 1702A , 5 2030, 5 2040 , et c.
- Erases u p to 4 chips withi n 20 m inut es.
- Maintli ns ec nstent exposu re dist ance of o ne inch.
- Special co ndu ct ive fo am liner elim inate s static bu ild-up .
- Built -in safe ty loc k to p revent UV ex posu re.
- Compac t - o nly 7·5 /S" x 2-7/S" x 2"
- Complet e with ho ldi ng tr ay for 4 chi ps.

W~~uclorClock Modules
12VD C

AU TOM OTIVE/
INSTRUMENT

CL OCK
APP LIC AT ION S:
• In -d ash eutcctoek s
• Aft. r-ma rk et a ut o /

R V cl o c k s
• A i rcraft·m ari ne el ks.
• 12 VO C o p e r. ins tru .
• Po rta bl./bUt. ry

powe red in str u m n t s.

Feat ures:Brigh t 0 .3 " green d isplaY. Internal crys ta l t ime
base. .t 0.5 sec./day eccu r.Autc .d tsetav brightn essco ntrol
logic. Display col or filterable to bl ue, blue-areen, green &
yellow. Co mplete - ju st add switch es and lens.

MA 1003 Module . ... . .. .. . • .. $16.95

EPROM Erasing Lamp

MM529OJ-2 (MK4116/ UPD41 61•• • $6.95 each
16K D Y NAM IC R AM 1150NSI
18 EA CH $49. 951 1100 EA CH S550.00/10. 1

MM5298J -3A $3.25 each
8K DY NA M IC RA M IL OW HA L F OF MM5 290JI 200 NS
18 EA CH 823.95 1 1100 EA CH 8250.00/10. 1

MM2114-3 $5.95 each
4 K STATIC RAM 1300NS)
18 EA CH $43 .9 51 1100 EA CH $45 0.00 /10.1

MM211 4L -3 $6.25 each
4 K STATIC RA M ( LOW POWER 300N SI
18 EA CH $44 .951 1100 EA CH $475.00 /l otl

MA 10 23 .7" Low Co st Dtgit.1 L EO Clock Module 8.95
MA 10 26 .7" Di g. LE D Alarm Cloc k /Th ermometer 18 .95
MA50 36 .3" Low Co st Digit .1 LED Clock/ T imer 6.95
MA1 002 .S" L EC D isplay Dig. Cloc k & Xformer 9.95

• Fou r .630 " ht. a nd tw o .300 " ht .
com mon a node d ispl ays

• Usu MM5314 cl ock chip
• Switc hes fo r hours, mi nut u and hold fu ncti o ns
- Hou rs ..sily v iewa ble to 30 feet
• Sim ulated walnut ca se
• 115 VAC c perat lo n
- 12 o r 24 hour ope rat ion
_ Includes all compon ent s, caM an d wall t ra nsfo rme r
_ Size : 6%" x 3-1/8" x 1%"

JE747 ' " $29 .95

JE200 $14.95

JE205 $12.95

6-Digit Clock Kit

JE701 $19.95
Regulated Power Supply

• Bright .300 ht . comm. cath
od e disp lay

- Uses MM5 3 14 c loc k chip
- Sw it ches fo r hours. m inutes

an d ho ld mod e'
• Hrs. easily viewab le to 20 ft .
- Sim ulated walnut ease
-1 15 V A C o perat ion
-1 2 o r 24 hr . ope rati o n
- Incl. all co mpo nents . ease &

w all transformer
- Size : 6 * " x 3 ·1 /S '· x 1W '

Uses LM309 K. Heat sink .. '--.
provided. PC board con- 
st ructio n. Provides a solid 
1 amp @ 5 volts. Can supply up
to . 5V, . 9V and . 12V with
J E205 Adap te r. Includes compo
nents, hardware and inst ruct io ns.
Size : 3Y," x 5" x 2" H

~
" . ' ADAPTER BOARD

, " . - Adapt s to JE200 -
. 'J ±5V, ±9V and ±12V

DC/DC converter with +5V input. Toriodal hi
speed switc hing XMFR. Sho rt circuit protection.
PC boa rd construction. Piggy-back '0 J E 200
board . Size : 3Y," x 2" x 9/ 16" H

---DAT A ACQU I SITlON---~ C O P402M N

... FIOC>-ICN Un'.... " . 1 Acl l.... F lit. , 2.s'\ 5.1$
AFIU·I CJ T o u , " Ton. L.o w P u s F in ., JUS
AFJ.n.JCJ T ou,,, Ton. L.o w P u s F lit. , 11.95
U ...X....H SuP'" (h, n O IS A mp 1.00
LM ))IZ Con sun t Cu " . nl Sou,u 1. :10
L.MlJI$Z T.mp.nlu •• T n n sd uu< I.~

L.F):54iN J F C T In p ut O J>A ... p I.It
L.F)M N Sl m p l• .&.HOld A "'llll f'." 1.95
L.MlM H T.... p . Co mp. P •• c. Fld . (.$p p ... /C., •• t5
AD C(II04L.CN I ·n 't AI O Con.....I• • (1 L.S B) •. 95I-.;;;..;;...;;.. ;.;.;.;.;.;..;.;.__....;:;..;.""""".;..;;..;;~ OA COIOiL.CN I ·Bi t O/ A Co n v• •I• • (D-'II'" L in . ) 2.2$

11-- - - - - - - - - - - - - - - - - - 1

eno
Z
o
II:
I-

~
...J
W

6
s
~
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.JEBOB PROGRAMMER
2708 EPROM PROGRAMMER n~n[!"

P. rt No . Function Pr a
10451PI CMO S P re c Ision TIm e r 14.95
7045EV /Klt * St o p wat ch Ch ip , XT L 22."
7lQ6CPL llh Di gi t AI D ( LCD Dr lv.) 11.95
7lO6EV/ Klt * IC , Circu it Bo ard , DiSPlay ......
7101CP L 3l0'oi Dig it AI D (LE D D,l v.) 15."
7l07EV / K lt · IC, CirCUit Baud. DiSPla y 21."
7l 16CP L l lh Digit AI D l.CO Dis. HL D. 11.95
7117CP L 3~ Di gi t AI D LED O ls. H LO. 17.95
12011D R Lo w 5.tte ry Volt Indicat o r ' .25
7205IPG C M05 LE D St opwatch/Tlme r 12."
1DiEV/Klt * St o p wa t ch Ch ip , XT l. 1' .95
7206CJ PE Ton . Ge ner at o r 5.1s
72C16CEV/ K lt· To ne Ge ner at or Ch iP. X T L ....
72Q7AIPD Oscil la to r Co ntr o ller ....
7207AEV/Klt* Fr eq . Co u nter Ch iP. XT L 11.10
72ta IP I selle n Deca de Co un t er 17.95
12091PA Cl o c k G.nerat o r 3...
72l5IPG 4 F u nc . CMOS St op wa t ch CKT lJ .95
n I5EV/Klt * 4 Fu nc. St opwa tch Ch ip. XT L 1' .1$
721' AI JI I· Dlg lt Unl v. Cou nt er C.A. ".00n 16C IJI I- Dlglt F reQ. Cou nte r C. A. "...
n l' D IP I '·Dlg lt FreQ . Count er C.C . 21.95
nl71J I 4· DIglt LED Up / Do wn Cou nter 12.'5
n1 1CI JI " Dig it Un tv. LED D rlv. 10.95
7224IPL. l. C D 4lh DigIt UP Cou n t er D R I 11.25
1226AIJ L I · Olg lt Un Iv. Co u nt er n .ss
7226AEV/ Klt · 5 Function Co un t er Ch ip, XT L 74.95
7240IJE CMOS Bin Pro g. Timer/Count er ....
7U2 IJ A CMOS Dlvld e· by· 256 RC T ime r ' .05
1250IJ E CM O S BCD Pr o g. Timer/ Co u nter ' .DO
1260IJ E CMOS BC D Prog . Time r/ Co u nter ' .25
7565IPA CM OS M5 T Imer ca p in) 1.45
1'55(i IPO CMOS 556 T im er (14 p in) ' .20
7fiIlBC PA CM OS O p Am p Co mp a rat o r 5MV 2.25
1fiI2BCPA CMOS Op A mp Ex t . Cm vr . 5MV 2.9$
7621BC PA CMO S Dua l oe Amp Co m po 5MV l .95
7631CCPE CMOS Trl oe Amp Compo IOMV 5.3S
1641CCP D CM OS Q uad Op Am p Co m po IGMV 7.SO
1642CCPD CM OS Q ua d oe Am p Co mp o 10MV 1.50
766QC PA Vo ltage c on vert er ,...
I069CCQ ~ppm Band~AP Vo lt Ref . Diode 2.50
I211CPA Vo lt Re f/ Ind ica t o r ,...
I212CPA Vo lt Re f/ In di cato r ' .50

* INTERS IL'S EV A l.U ATI O N K IT S

74COO .19
74C 14CI95 1.59

14C02 .19 14C221 I. "74C04 .19 74C2"O '.25
74COI ... 14CI06 .75 74CN4 ' .25
14CI O •19 14CI01 l .n , 4CJ7l ,...
74C14 .75 14C151 2... 74Cl 74 2.59
74C20 •19 74CI54 3... 14C901 ...
14CJO .19 14Cl5 7 ' .25 14C9Ol 1.15
"e<' 1.39 74CI60 1.69 74C. ll 1Q.95
74C4I 1." 14C161 1.&0 74C912 ,....
74C7l •19 14CI62 1." 74C915 I. ..
74C14 •19 14C16l I. .. "'C911 ,....
74CIS 1." 74C164 1." 14C922 ,...
74C" ... 14CI 73 1.19 74C92l ' .75
74C" .... "'C174 1.19 74Cm 7.50
74C90 1." 14CI15 1.19 ,,"'" 7.50
74C9l 1." 74CI 92 1... IOC95 .19
74C95 1.5' 74CI9l I... 10<:17 .19

LHo::102CN ....
LINEAR

NE570N ....
LMIOCl. H '.50 LM102H .19
LMIIC LH ' .75 LM7QJCN ...
L HOO7I).OH 6.05 LM340T-$ L25 LM70i N ."T L07ICP .19 l. M340T-12 1.25 LMlIOf'\I .19
TLOncP 1.39 LM340T·15 1.25 LM111N .19
TL 074CN ,... LMJ41P-$ •75 LM723N ...
L t+OOI2CD 35.10 LMJ41P-12 .75 LM71JN 1.00
TLOI2C P 1.19 l. MMIP- 15 .75 LM7l9 N L it
T L.OI4CN 2.1' LMJ42M ... LM741CN .35
L HQOMCD • .10 LM342P-12 ... MC1741s CG 3.00
LM.lOOH ... L MJ42P-15 ... LM747N .19
LMJ01C N .J! LM)4I N 1.25 LMl41N .59
LM302H 1." LMl50 K '.75 LMI014N ' .75
LMJ)4H I." l.FJSIN .10 LMlllO N 1."
LM3Q5H ... LF 353N 1.00 LMI451C N .59
LMJQ7CN ... LF3S5N 1.10 LM1411N 1.25
L.MlOICN 1.00 LF356N 1.10 L M141t N 1.25
LM309H 1." L.M15IN 1.00 LM I496N 1."
LM309K 1.25 LMJ59N Ln L MI556V 1.75
LMlI OCN 1.75 LMl 70N .... L M1100N 2.95
LMl llH ... l. Ml 13N 125 LM1I n N-9 ] .25
LMJl 2H 2.49 LM371N ,... LMII89N 3.20
LM1l7MP 1.15 LM3ION 1.25 LMltt6N 1.75
LMJ17T 1.75 LM3IIN 1... LM2ClO'ZT 1."
LMJl7 K 3." L MJI2N 1.19 LM2I71P ' .05
LMlll C N 1." LMJI4N 1." LM2I1I P ' .25
LM31' N 1... l. M.N·:S 1." LM2I96p·1 '.25
LM320K-5 I." LM3I1N 1.45 L M31I9N ,...
LMJ20K·12 I." LMlI9N 1.35 LMJ900N ...
L Ml2OK-15 1.35 LMJ')2N ... LMl'905C N 1.25
LM12OT -5 1.25 l.F39IN ' .00 LMJ909N 1.15
LM320T-12 1.25 LM399H ' .DO LM3914N ]...
LM:J20T ·15 1.25 TU94CN .... LM3915N 3."
LM32lK -$ .... TL<t9'6CP 1.75 LMJ916N 3."
LM324N ... N E510A 1.00 RC41J6N 1.25
LMl29D Z .IS NE529A .... RC 4151NB U5
l. MJJIN ]... N E5JI H ,... RC41MT K ,...
LM3)4Z 1.30 N E536H 1.00 RC4I95T K 5.49
LM3)S Z 1.40 NE540H '.DO K""2I ' .25
LM3J6Z 1.75 N E$.44N .... K B442'l ,...
LMll1T 1." N E550A 1.30 LM4500A ] .25
LMll7MP 1.15 N E555V ." ICL IOJIB ....
LM3lI K .... LM5r56N ... LMl J010N 1."
LMU9 N ... NE514N L" LMI3600N 1."
LM340K-$ 1.35 LMS65N 1.25 751J1N 1."
LM340K· 12 I. .. LM566CN 1." "'50N ...
LM340K-15 1.J! LM561V 1.25 75451CN .19

CAPACITOR CORNER
50 VOLT CERAMIC OISC CAPACITORS

Value 1~ 10-99 100+ IVal ue
B 1l).99 100+

IIIpf ... .,. .05 .001p F ... .,. .OS
22 pf ... .,. .05 :r,!r ... .,. .05
41 pf ... .01 .05 ... .,. .05

lCO p f ... .,. .05 ."""F .01 .07 .,.
220pf ... .,. .05 :'i',!r .01 .07 .,.
410pf .,. .,. .05 .15 .12 .i O

100 VOLT MY LA R FILM CAP ACITORS ....OOlm f .12 .10 .07 ,o022mf .Il .11
.0000m f .12 .10 .07 .041mf .21 .17 .13
.0047m f .12 .10 .07 .1m f .27 .2l .17
,Olmf .12 . •10 .07 .22m f .13 .21 .22
+20 % OIP PED TANTA LU MS (Solid i CAPACITO R S

· lfflV .".34 ." 1 "'I.l5V .41 .37."• /35V .J') .J4 .29 2.2/lSV .51 .45 .34
.~V .39.J4 .29 l .l/25V .53 .47 .l 7
.JJ/35V .3I.M .29 4.1/25V .63 .56 .45
.47fJ5 V .39 .J4 .29 U /25V .7'9 .69.55
.6I/35V .J9 .J4 .29 15I25V 1.39 1.25 .95
1.0/35V .39.34.29 'l2j6V .79 .It .55
M IN I. A LUM INU M ELEC T ROLYT IC CAPAC ITORS

A xial Lea d Rad l,al Le ad
.12.41/SOV .11 .1' .1' .47/25V .15 .13

1.0/50V .11 .1' .12 .47j':JJV .1' .14 .13
Z:S.l j50V .17 .15 .11 1.0/ 16V .15 .13 .12

4.1125V .11 .15 .11 1.0125V .11 .14 .13 0lll/25V .11 .15 .11 1.0~V . 17 .15 .14 <10j50V .11 .11 .12 4.7/16v .15 .13 .12
22/25V .11 .11 .12 4.7125v .11 .1' .13 m
~

... .20 .11
1o~~

. 17 . 15 .14
~.25 .21 .1, .1' .13 .12

47j51JV ." .25 ." 10/25V .11 .14 .13 lJl100/25V .21 ... .n 10j50V .17 .15 .14 mlCO/!IQV .41 . ]7 .34
uz~rv

.25 .' 1 .11
22O/25V .19 .34 .33 .21 .17 .14 :II
22O/50V ... ... •41 loo/25V .25 ." .21 ...470/25V .54 ... ... lCO/SOV .37 .34 .31
lOOO/ 16V •19 ... .Il 220/ 16V .25 .21 .19 <0
22OO116V .n .19 .11 470/25V ... . ]1 .27 00

0
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50PCL $1.95

$10.95 ea.
50pCL $1 .95

50 PCL $1.95

5Opc I. $1 .95

50pcL $1 .95

5Opeo. $1 .95

. J ....... D....,~. • LED·II ... N.. II:.,. ..... " U D·, 12·z·1

~~=~~:;':'IlO::'~~Mr::.:.~~
.~.I • • ~IJIl_~_ef uMiI ......
.....-...,.... _ _ • .t .... I'IID.. _Ioet _....-....
. 1I.~ ............._.1'~. 0lI .....
. u... _ , _.0lI .... 1 .._ 11 1I1oM·, .. _ ..t . IIAM·, ..--· ".... _ .... Il". ... _""'* '-J • ..,..un.~....
· su-.••UIIOIIlP...- ef

A , • • .,. 1(""""..-.""...- ,,..
' , UD IJ Ilt SM'-!:'..-: I..-.,. T1l1rT..
..... 1I,... _""~...._ . I I ' II'AC IlI . ...

. C_ C..~ . ........, \4IlrC_

........ _ ,_.... "'-',," . n jlf.l1 I1'~tl......... ,....

lSOK laOK 220K 270K 3lOK
mK 410K 560K &10K '20K

l. 3K UK U K $.'K UK
' .2K 10K 12K 15K 11K

UK 21K llK JtK 47K
56K AK 12K lOOK 120K

IncludesResistor Auts. 1·7 (350 pc•.)

1M 1.2M U M }.1M 2.2M
2.1M 1 l M 3.t M 4.7M 5.6M

10 Oh m 12 Ohm 15 Ohm II Ohm 22 Oh m
27 Ohm II Oh m Jt Oh m 47 Ohm 56 O hm

61 Ohm 12 Oh m 100 Oh m 120Ohm 150Ohm
laO Ohm 220 O hm 270 Oh m lJO Ohm J')(l Ohm

410 Oh m 560 Oh m 610 Oh m . 20 Ohm I K
1.2K UK U K 2.2K 2.7KS ea .

5 ••.

5 ...

5 ••.

5 ...

ASST.8R

ASST . 6

ASST . 7

A SST. 4

A SST. 2

ASST . 5

A SST. 1

A SST . 3

LOW PROFILE SOLDERTAIL
(T IN) SOCKETS STANDARD (T IN)

1' " ...., 5O-1DO
1·.. ..... 5O-1DO

.17 .11 .15 14 p in S T .27 .25 ....20 .11 .11 16 p in ST . ]0 .27 .25.22 .' 1 .20 11pi n ST .35 ." .30." .21 .27 24 p In S T ... ... .42.34 .32 .30 lI p ln s T ... ... .11.]7 .31 .35 36p in ST I." 1." 1.15... .37 .31 40 p in sT 1.59 1.45 1.30... ... .43

.10 .59 .sa

I' WIRE WRAP SOCKETS.., ." .• 1
(GOLD ) LEVEL # 3

SOLDERTAIL (GOLD) 1·" ..... 5O-1DO
STANDARD I p ln WW .51 •54 ...

lO p ln WW ... .., .sa
1'" 25'" 50-100 14 p ln WW .19 .73 ."I p in s a •19 .35 . ]1 16pln WW .as .77 .lO

14 pi n sa ... ... .41 11 pi n WW ... ... .11
16 p in SG •54 ... ... 20 pin WW 1.1' I." ...
11 p in S G .59 5l ... 22 p ln WW 1... I." 1."
24 p in sa .19 .75 ... 24 p lnWW 1.39 1." 1.14
21 p in SG 1.10 1.00 ... lI pl n WW 1... 1.5.1 I."J6 pin s a 1." I. " 1." J6 p ln WW 2.19 1." 1.19
40 pin S G 1.75 1.59 1." 40 p in WW ,." '.01 I."

- DISCRETE LEOS -==-X C5S6R .20:) " r .ci ' /51 MV50 .01$" red '15 1 XC IIl R .190" red ' /51
X C556a .200" g ree n ' /5 1 X C209R .125" red '/51 X CU IG .190" green ' /5 1
X C556Y .200" yellow ' /51 X C209G .125" g reen ' /51 XC IllY :190" ye llow ' /51
X C556C .200" cl ear '/51 X C209Y .125" ye llo w ' /51 XC IllC .190" c lea r '/51
X C22R .200" red '/51 XC526R . las" red '/51
X C22G .200" gre . n '/51 X C526G .las" gr..n ' /5 1 IN F RA · REO LED
X C22Y .200" y e llo w '/51 X C526Y .115" veucw ' /51 """x!N"xl/1&" fl a t
MVI 0B .110" red '/51 X C526C .11S" c lea r ' /51 I RL - 5/$1

RADIO CONTROL CIRCUITS
Id eal for re mote c o nt ro l systems w h ic h use p u lse a mp litud e mccu
la tl o n (toy cars, bo at s., ta nks, .tc.) Fe.t u re s : fi ve f u nc ti o n co n t ro l•
adJ ust ,able stee ring angl. , suitable for 27 an d 41MHz band s an d lo w
po we r co n sum pt ion.

KB-4428 TRA NSMITTER • • • • • •• • • • • • • • $4.25
~~e~~isslr:.~lnpgo fT=;~f.;,':t.Pr'ln:.o:I\:)p~r;~+~g~

~:;;~T==t~~:!l ~t~r&~lIi:tk.:~~u1is ~ceg.Pt::I~. vcu. : 1· IlV. Cry sta l o r

KB-4429 RECEIVER • • • • • • • • • • • • • • • • • $5 .95

:1~: ~~~'e~agrs~I~::A=~~: ~~~I~r~~I~:: "J~;~.lloVi ~cE~
Rec . 01'''. veu. . VO PI 7-Il V - V O P2 U V•

$ 10.00 Min. Ord er - U.S. Fund s Only Spec ShMt . - 254
Ca lif. Ruid.nt. Add 6% Sal e. Tax 198 1 Ci til lo g Ava ila bl e - Send 41;stam p
Po st age - Add 5 % pl us S 1 ln su r a nc:e (if d . siredl

J
"'II!!!!!~II!!!!~II. PHONEameco ORDERS

WELCOME
(415) 592·8097

MA IL ORDER ELECTRONICS - WORLDWIDE
1355 SHOREWAY ROAD. BELMONT. CA 94002

11/90 PRICES SUBJECT TO CHANGE

1lw Jf IOl I P" OM ......_ .. I~l8fy .... _ II 'I-"C""~I Of __wco"'t,.. ..... _ .." ........ ' I_ ,
.....1_ I.. ," _1'1_ Ttoe [ .111 0lסI UtI bDfl"0f'--.l f "" He.idK-.I ~tlNrcI or flQ'ft , _"' • ...-..etI l' IIIOfo1 . .,.,.
Jl to1 ""or_ f'" _I.. . 1 po...........cI [P " OWby 0"" ""''''' It .......eooao,l' 1" .....11 "" .... lotnl or po._I •P'''_.tor I .," ..... pr_ IOP'Of'...-,... , d " p """ d\I_ _Utl bI ...' ..odd·..cTl' ""'-...f..ao 'U tl'I~

H....OIC-.l lC..,bord to th l! ._'1.... the "'1". "'01'_""" ,too ,--" The J UOI p...._ fOO'U""I' ""._ ...,
...... ~ IC"I "'" iowlucl, powp """",.. of : - SV. "SV. +l lV ""'+:MY. Tho!H.".o.c,.."IIC..,bo;Jod JOldl!OfT.1'I Scct..1 '_18oarcl
.........II.I.......I"" th ... _lylUfft

-S N 7400N .25 7400 S N14156N .19
S N 7401N .20 S N14151N ...
S N 7402N .25 SN74l6ON .n
S N 740JN .25 SN 74nN .29 S N 74161N ...
S Nl 404N .25 S NJ473N .35 SN74162N ...
S Nl 405N ." S N 747-4N .35 S N7416JN ...
S N 7406N .35 S N147SN ... 5 N14164N .n
SN7407N .J! SN7476N .35 S N 7416SN ...
S N 1401N ." SN741QN .50 S N74166N 1.25
S N 7.t09N ." SN74&2N ... S N74167N ' .19
SN7410N .25 S Nl4U N ... SN74170N 1.9.
SN74l1N ." S H7415N ... S N14172N ....
S N 7. 12N .J! S Nl 416N .3$ S Nl41n N I."
S N74UN ... SN741lJN 1.75 SN141UN ...
SN 1414N ... SN74 9QN ... SN7417SN ...
SN7416N ." S N 7491N .59 S N74I7IN .19
S N1417N ." SN m ZN ... SN741n N •19
S N1420N .25 S Nl49JN ... SN7417"JN 1."
SN 742I N ." S N7494N ... S N741ION .19
S N 7U 2N ... S N7495N ... S N74111N 2.2.
S N 14Z3N ." SN7 496N ... S N741U N .19
SN7425N ." S N7497N ].00 S N 74114N ,...
SN7426N ." SN74 Il» N 1.49 S N741t:SN ,...
SN7U7 N .25 S N74IQ7N .35 S N'4 190N 1.25
SN7429N •19 SN 14I09N ... S N 74191N 1.25
SN 743ClN .25 SN7 4116N L" S N 14192N ...
S N 7412N ." SN14121N .39 $N7419JN .I,
SN 7C 7N .25 SN74122N ... SN741t4 N ...
SN74l1N ... SN7412:3 N .59 S N14195N ...
S N 7419N .25 S N14125N ... S N 14195N .I,
S N 7440N .20 SN74126N ... S N74197N ...
S N7441N ... SN74!J2N .75 SN 74191N 1."
SN7442N ... SN74136N .75 SN 74199N 1."
SN 7443N 1.10 SN74141N ... S N74221N 1.25
SN 7444N 1.10 S N74142N L25 SN 74251N ...
S N7445N .n SN 7414JN 3." S N742J'N 1."
S N7446N .19 S N74144N 3." SN 7427'9N .19
S N7447N .61 SN74145N .19 SN7 4213N 1...
5N7441N •19 5 N74147N 1." SN74 214N 3."
SN"'~N .20 SN74141N 1.29 S N74215N 1 ..
SN7 451N .20 S N74150N 1.25 SN74J6SN ...
SN 7453N .20 SN14151N ... S N74)66N ...
SN1 4S4N .20 S N14152N ... SN74 J67N ...
SN 7459A .25 S N14153N •19 SN7 416IN ...
S N7460N .20 SN74154N 1.25 SN 74J9QN 1.49
S N74'1ON ." SN 74155N .19 SN7 43!llN 1."

74LSOO ." 74LS 74l. S192 1.15
74LSOI ." 74LSltJ 1.15
74LS02 ." 74l.S92 .75 741..5194 1.15
74LSOJ ." 74L S9l .75 741..5195 1.15• 74LS04 .J! 74LS 95 ... 74LSl" 1.19
74L SOS ... 74L.S96 1.15 "LS22l 1.19
74L.SOI ." 14L.SI07 ... 74L S240 1."
74LS09 .35 74L.SI09 ... 74LS241 1."
74LSI0 ." 74L.S112 ... 74LS242 1.95
74L.S II .75 74LS l 11 ... 74LS243 1."
741..5 12 .J! 74LS I14 ... " L.... 1."74L.SlJ .59 74L.S122 ... 74LS245 ....
74LS14 ... 74LS12l 1.25 74LS247 1.19
74LS15 .J! 74LS I25 ... 741.S24I 1.1,
"LS20 ." 74l. S l2J5 .55 " L.... 1.19
74l. S21 ... 74LS1J.2 ... 74LS251 1...
74LS22 .35 741..SUJ ... 741..S25J ...
74LS25 ... 74LS1J6 ... 74LS257 ...
704 L.S27 .35 74L S IJ1 ... " LS25I ...
74L.S2t . J! 74l.S1J9 ... "LS200 ...
74L.SJO ." 74L.S151 ... " L.S26< ...
74LS J2 .35 74LSW ... 74LS21l 1.95
74LSJJ .59 U LS154 1.75 74L527t .75
74L.Sl 7 ... 74LS 155 1.19 74LS2U 1.01
74L5J1 ... 74LS156 1.19 "LS290 ...
74LS40 .J! U LSl51 ... "L.S29J ...
74LS42 .n 74LS Isa ... 74LS29& 1.25
74LS47 ... 74LS l6O 1.15 74LS352 1."
" L.S4I 1.15 74L5161 1.15 74LSJSJ 1."
74LS49 1.15 74LS162 1.15 "LSJ55 .75
74LS51 ." 74LS 163 1.15 74LSJ66 .75
74LSS4 ." 74LS1&4 1.25 "LS367 .75
74LS65 ." 74LS16S 1.25 74L S36I .n
74LS7l ... 74LS I6I 1.19 74L S37l 1...
' . LS74 .n 74LS 169 1.19 74LS374 1...
74LS75 .59 74LS17O 2.• 9 "LSJ75 ...
74LS1fi ... 74LSl1l 1.39 14LS • ...
74LS7I ... 74LS174 ... 741.Sl9l 2.4g
"LS13 ... 74LS I15 ... 74LS399 ,...
" LSIS 1.25 74LSl.1 ,... 74l.5'70 ,...
74LS16 .n 741..5190 1.25 II LS95 1."
74LS90 .59 74LS1'1 1.25 • I LS" 1...

"500 .50 748 745244 125
" 502 .50 745251 1.45
"503 .50 745Ill .55 "5253 1.45

"... .56 74S1J4 ... 745257 I."
"506 •56 745135 1.19 ".... 1.35
"SOl .50 745136 1.75 "S260 .19
"SOl .50 745131 I ... "SUO ,...
74510 .50 74SU9 1.35 745217- U.
14511 .50 745140 1.15 7452"- ....
74515 .50 745151 l.3. 14Sl7l 3."
"520 .50 74S15l 1.35 745374 l .49
" 522 .50 745 157 1.35 745317* ....
"530 .50 145151 1.35 74S4n* IU 5
"532 •56 74517. 1.59 74541l * IU S"... .55 145175 1.59 145474* 21.95
14551 .50 745111 .... 745475- 21.95".... .50 745194 1." 745510* 7."
"565 .50 745195 1." 745511* 7."
74574 .19 745196 ]... 7455n* 19.95"... .19 ".,.. 2... 74557l* 19.95
745112 .19 745241 2... '45574* loU5
"'SIll .19 745242 1 25 74SMO 115
745114 .19 74524l 1 25 745941 U.

• LI MITED AV A IL AB ILI TY ON TH ES E PRO MS

C AJOllH 2.15 CA-L1NEAR CA3OI9N 3.75
CA>WH ]. 25 C AJI)9&N ]...
C AJOJ9H 1.J! CAlllOH 1.19
C"-N 1.30 CA lOIlN '.00 CAlI4QH 1.25
C AJC)S' N ] .25 CA3OI2N 2.00 C Al l60H 1.25
C AJ06QN ] .25 CAJQIlN 1.60 CA3401N .59
CAJOIOH 1.25 C"-N .as CA lfiOON ] .50

C D4COO ." C D'OI2 .39
CD4001 .39 CD-CMOS CD'003 ...
CD<002 .39 C~ 2.49
C D4006 1.19 CO'506 . 75
C D4007 .25 CD4041 1." CD450] ...
CD@! ... C D404' ... CD450I 1 ..
C D40111 ... CD'll4J ... C D4SIO 1.39
CD40lI .39 CD4044 ... CD4511 1."
CD4012 .25 CD4046 1.19 CD45 1. ""C040lJ ... CD4047 ' .50 C D4515 ,...
CD4014 1.39 CD404I 1.J! CD4516 1...
C D4015 1.19 C D404. ... CD451. 1.19
CD40I ' .59 CD4000 ... CD4 51t ...
C D4011 1.1, CD4C61 1.19 CO'520 1."
C D4011 ... C D4052 1. 111 C D4526 1.19
CD4019 ... CD4053 1.1' CD452t 1.19
C D4020 1.1' C~ 2.95 CO'''' 1."
CD4021 1.39 CD4059 .... C0454l ' .19
C D4022 1.1, CD4060 1.49 CD4562 IUS
CD402.l ." C~ .19 CO'''' ' .19
CD4024 •19 CO.... ... CO'l13 ,...
C D4025 ." CD'069 .n C O'nJ I...
CD4020 ,... CD40lO .55 CO'724 1."
CD4027 ... CD40l1 ... MCl4409 IU S
CD402I ... CD40n .., MC I4410 104.9$
CD40" 1.49 CD40n ." MC I4411 14.95
CD403Q ... C D4075 .39 MCI4412 11.95
CD4035 ... CD4076 I. " MC l4419 ....
CD4O<O 1." CD4OI1 .19 MCl"'.)] 13.95



GETIT
ALL' S~bscri~e to~ay, and don't

• mISS a single Issue.
When you subscribe to the best
electroni cs magaz ine of all- Radio
Electronics-you 're making sure
that you' ll get all the news of
electro nics you want, every month
from now on. Issue after issue,
you 'll get equipment news, test
reports, proje cts to build , com
puter technology, servicing tips
and more, including regular
columns on computers , solid
state, hi-f i, hobbies and servic ing.
And every one is written by the
experts , the outstanding authorities
in the most excit ing, fastest
growing field in the world today
electronics .

And...you save money, too, as
much as $5. off the newsstand
price of Radio-Electron ics when
you select one of the subscript ion
offers Iisted on the handy coupon.
More important-you'll be assured
of having your copy reserved,
even if it runs out on the news
stands. You save money and
time. Make sure you get all the
excitement in every issue of
Radio-Electronics, every month,
by fill ing in and mail ing the
coupon, today .

(please print)

Address _

Name _

4OLOGET THE BEST!-Radio-Electronics
D 1 Year-12 Issues ONLY $13.00

(You save $2.00 off newsstand price .)
D 2 Years-24 Issues ONLY $25.00

(Save More! $5.00 off newsstand price.)

I D Payment enclosed ' City I
D Bill me .

\. Extra Shipping: Canada $3.00 per year. all other countries $5.00 per year:, State Zip Code . J
"- Mall to: Radio Electronics SUBSCRIPTION DEPT.. P.O. BOX 2520, BOULDER, COLO. 80322 ../-- --- --- -- --- --- --- --- --- --- -- --- --- ------ --- --- --- --- ---

CIRCLE 43 ON FREE INFORMATION CARD

lun. 'OO c.mo._...... .' - . ; '.' <.; , • ~OO · 50 5TA 5 5 - .. WE SHIP OVER 950/0
=:;~~~~ S e n d25C: f.Of O U f Cd l ulo

g le .lt u , ,,, g " " LID TE ALE ' . OFOURORDERSTH~
~ ( t'ioc'phonc C O D P\I"':h.no· TUll l S ls t O lS .m d Re e l .l .tHs POBOX 74f1

Ord~"OI'CtUf~'20 00 145 H,lInpshll c S t . C . IITlb ll dgt· M .t s s · DAY WE RECEIVE THEM
M~_M.,I"'"", " OO SOMERVILLE. MASS 02143 TEL. 16171547 7053.. , ~ . .

PRV lA lOA 25A
100 ."5 .80 1.55
200 ,84 1.30 2.10
400 1.30 1.90 3 .10
600 2 00 2.75 430

DIP SOCKETS

1.SA 6A 35A l lOA
100 .45 .50 1.40
200 .70 .83 1.90 9.00
400 1.20 1.40 2.50 12.00
600 1 80 300 1500

PRV 2A SA 2SA
100 1.4Q BP1N .17 22 PIN .30

200 .80 1.30 2.20 14 PIN .20 24 PIN .35

400 1.00 1.65 3.30 16 PIN .22 28 PIN .4Q

600 1.30 1.90 ' .4Q 18 PIN .25 4QP1N .60

SANKEN AUDIO POWER AMPS
Si 1010 G 10 WATTS . . .. .. .. .. $ 7.50
S l 1020 G20WATIS .. ........ ... .. . $13.75
S i l050 G5OWATIS .. . . . $2fi.90..

51$1.00
4.7UF 15V 5/$1.00

.22 UF 35 V 6.8UF35V 4/$1.00

.47UF 35 V 51$1.00 15UF 16V 3/$1.00

.68UF 35 V 51$1.00 JOUF6V 51$1.00
1UF35V 51$1.00 33UF2OV $ .60
2.2 UF 20V 5 \1$1.00

100UF 15V $ .703.3UF 20V 4/$1.00
150UF 15V $ .95

74L~ SERIES LINEAR CIRCUITS

74l SOO - " 14t.S 1!i3 - l.1' l M2ClI _ ,1$

l W70 - 1SO
74l S01 - " 1<11..511iS - '" t~I~.~ "74l S02 - " 14l.S1M - 1.1,
",SO> - " 14UU1 - ..

t~ :~,,,so< - " 141S11O - '",...... - .. 14lSlI1 - 1.10 ll,tJl' _l]O
74l SOl - .. 14LS1U - gg LU324 - tli
74l SOll - " ""'" - l W»l - 1'0
74l$10 - " 74t.S114 - ,,,

"""- ..
74lS11 .. 1<11..S1. - '"~

~~:~
74l.S1 2 1: 74LS170 - '"14l.S13 - 741.S1n - ».
74l$14 '" 7<11..S114 - 10'
14l.$l S - " 74t.S175 - ". =::~'''''' - " 74t.Sl 11 - ,eo

"'''' - ... 7<11..S11O - '"~,<Un - " 74l$111 ". l"l" _ l~
74lS21 " 74l S112 - '" 1I1OPC - 1 20

'''''' .. ""'" -
~:

l"~ _ l tli

""" .. "'lSl'" - CA3011 _ l tli

"'''' "
1,(lSl. - CAJOOO - ..

""" .. ::m~ - ,,,
CAJl* - 1&

""" .. - t t lMJJll _ 1~
74lS311 - .. 7<11..S20t0 - '" lM!iJ7 -2~

~§lli
- .. 7<11..5241 - U • lM!iM - 150

'" 741.5241 - '" l W56S _ ,.". 74lS141 - n. lW!illt_ •

"
,,,.... - '" !IeD-2oo,,,,,. .. ,""', - :5 ""- ..14l57J - .. ''''''' - !I66 _I~

7'"- 57,(

: .~
14LS2M - !l41 _110

1,"-51$ - '''''''' ,,,
~::14l 5aS - 1,(LS2M - 70

14lSM - .. 1~lS2n - ,,, "'-"74l $ to - .. 14l.5211 - 70 110 _ 4~

1<11..512 - .. '"'''' - .. 711C)4_ 40

~:rnt1 :g ~~
.. 141CorV _ 30- .. 141 _ ~

74l S 1U - .. "'.... - .. lMll1O _1.
74l$114 - .. 141.01 - .. 14!11_50
14LS12S - .. ,.... - .. .... - ..
~ma~ - Ii ""'" - .. ~C -]IO

''''''' n •
7<11..51. .. ,,,....

"
41. _ 16

74l$1. ,,, 'n« ,,,
~~:~ l~

..... '"

'Full Wav e Br idges

Al CO MINlAT1JRf TOGGLESWlTC ":S
MTA 1015SPOT. . . . . . . . . . . . . . . .. . . . .. . '1 .05
MTA 206 OPOT ... .. ... . . . .• ..••• . . •••• . . ••• • . '1 ,70
MTA 206 POPOT CENTll Of'F • ••••••••• •. ..•• • .• '1.85
MSO 206 P DPOT CENTEROFf lEVtR SWITC H ".85

100 · . . . . . . . . . . . . . . . . . . . . . . . . .... $1.40

TT\.REED IULA Y - SPST5V2Ofr'Ia$1.00

T TLIC SERIES 74157 - ..
'<00 - .17 ,... - .,. 74180 - .es

741151 - .eo
74101 - .17 7450- .17 74182 - 1.20

'''''- .17 74n - .se 74163 - ..'<03 - .17 7473 - .ss 741&4- ...'<04 - " 7474 - " 74166 - ...'405 - ~. 747'5- ... 74156 - 1.05'405 - .33 747&- ... 741157 - 1.3S10m - .. '480 - ... 74170- 1.60,... - .n '483- 00 74173 - 1.30'409 - ,. ,... - .,. 74174 - ..
7410 - .17 ,... - .c 74175 - .,.
7411 - Z! ,... - , eo 7417' - .,.
7412- 22 7490 - .sc 741n - .rs
7413 - ." 7491 - ... 74180 _ .,.
7414 - .eo 749.2- .sc 74111 - 1 90
7416 - .33 7493 - .sc 74190 - 1.20
7417 - .37 7494- 00 74191 - 1.20
7420 - .17 749S - .eo 74192 - ."'''' - .. 7498 - .ec 74193 - ."-ce , .33 74107- ... 74194- ..
74V - ... 74121 - .se 74195 - ..
' 430 - .17 74122 - .39 74198- ..
'432 - Il 74123 - ." 74197 - 17
7437 - .27 74125- ... ,,,,, ..
'438- 27 74126- .. 7432S - 2 25
'440- .17 74145- .ts '4306 - eo

"" .. 74150 - 1.10 "'" - eo

"" eo 14151 ... ' 4388 ..
"" .70 74153 .. 7S491 - 1 05

''''' ." 15154 -1.10 7M92 - 1015

"" .rs 74155 - .,. me - 1.10

MM5387AA . .• •.• .•. CLOCKCHIPS . . . .. • . . $5.95
MM5314 . _. . . . . .• • . . . • . $4.75
MM5316. . . . . • . • • • . . . . . • •. . . • • • • • • . . .••• .. $4.95

NO. 30 WIREWRAP WIRESINGLESTRAND

25 watt Infra Red PuIH (SG2006equiv.l
LaserDiode (Spec sheet included) $2<4.95

PRY 1A 3A 12A 50A 125A 240A
100 .06 .14 .35 .90 .3.70 5.00
200 .07 .20 .40 1.30 4.25 6.50

800 :,5 :35 1.00 {56 '0:56 16:50
1000 :20 .45 1.25 3.00 12.50 20.00

REGULATORS

",

IN 4148 (lN91<41 . . .. . 151$1.00
.1 or .01 uf 25V c«amic ditc. a pt. 181$1.00 .1001 $50 .00

l 00 . 5K.1 0K. 20K. 250 K. $.75 each . . . 312.00
SFC 330 1 50PRV30A FAST RECOVERYDIODEOSnc) ' 2.25

FP 100 PHOTO TRANS _... • __.. _ 50
REO, YEllOW OR GEENLARGELED·s. 2'" .• • •. . • • 61$1.00
REO/ GREEN BIPOLAR LEO's • • •• . • .55
MLED92 R LED . . .. . . .. .. .. . .. . 75
MRD 14B PHOTO DARl. XTOR. • . • • • • • • $ .7'5
TIL·118 OPTQ-ISOlATOR.. . .. . .. . . $ .75
IL·SOPTC-lSOLATOR . • . • . . • • • . . . . • . • •• . . . . • . • . • . • • .80
1 WATT ZENERS: 3 .3. ·U . s.i , 5.6. 6.8. 82, 9.1. to.

12,.1S, 18.or22V . . .. .. .. 61$1.00

2N3820 PFET•. . • .. .. • • . ..• ... .. . $ .45
2N5457 N FET .. • .. • . • • • . . . .. $ .4~

2N2646 W T.. .. .. . .. $ •• 5
ER900 TRIGGERDIODES 4/$1.00
2N 6028 PROG. UJT •• • . • • . • .• •. .•• .••• .•••• • .65

MINIATURE MULTI-TURNTRIM POTS
100. 5K, 10K, 2OK,250K . . . . $.75 each . . . 3/2 .00

• ,,- x 6" DOUBLESIDEDEPOXY BOARD 1/16 thiek
•. 60 ea 51$2.60

EPOXY glass vector board
1116" thick with 1flO· specing 4%" x 6%" .... . $1.95

7" 500 .30 74520 .40 745153 - 1.10
74502 - .30 74$30 - .40 74$151 - 1.25
74505 .45 74$32 - .40 74$157 - 1.25
74$08 .40 74$89 - 1.90 74$158 - 1.25
74511 .35 74$ 112 - .85 745 174 - 1.40
74$15 .40 74$140 - 1.00 145257 - 1.50

7 WATT LD·65 LASER DIODE IR $8.95

• ~ PRIN'TED C IRCUIT BOARD - :

• .75
' 1.50
' 1.95
$1.95

101 _ 2~

" - 226

TRANSISTOR SPECIA LS
2H1303 PNp GET~ .. ••. . . •• .. .. .•.•• ••. . • • •• • • .. 3nl .00

SS : I: =?F~~:J~~~_~ · : · · · · · · · ..:::::::::::: :::::.~1 :: =l :~g~+~~~~~~~~~~
~ ::: ..==...,.e===========:.:...... j::~N~~~T~~~R. _ ::: ,·.: • .-;;::~-;,;;:c+;.7.+;~sa :Ii =~c:~~~~~~ ~'::': : : : : . : : : : : : : : : : : : : : : : , :: .I~~§~~~~~~~~~~~ri'n===..==;__I
74Cnl _ , ''' 2~PHPSiT0-3. . 1.(11)
74C1!57 _ 1.15 2N!J08SPNP$iTO- t2 . . 41$1.00
1<110 - 1 .20 2N3137 NPNSi RF. ••••• •• • • • •••.•••• , ..56
UClil - 1 15 2N)9 1S NPH51TM Rf ...... ....... .. .. ' 1 50

~~: l~ =~~~!~.:.:.:.:.::: :: :.:.:.: .~~ :~ l.iipjiiitmmgm[lZDiiim~i.1
~n:: l~ 2HXM NPN5I T0-3 , .. . . . . . eo
74C112_ 1.30 lNJ:9OotNI'N SiTO-S'2. . . . . . . . • . 61. , .00
74C1Ol- .SO 2N3906 PNPSi TO-92 .... . 61.,.00
14CP - I. 2N52M NPNSi TO-220. . • .e .55

2N6109 PHI'S , TO-220.. . 55
2N1J09 PNP GETO·5 . . , .40
T1P3 1BNPNSlTO·220 , .10
TlP32 BPNPSiTO·220 . _, .65

RIBBON CABLE
FlAT (COLORCODED)

130 WIRE
16 con do- .«l t p« foot
-40 condo- .1St pel' foot
50 con d. · .90t per foot

LED READOU TS

$S.95 DL-707 CA .3'"
$ .85 ot. 747 CA .15'"
$ .85 HP3400.S'"CA
$ .85 Hf'3.406 .S'"CC

C/MOS tDIODE CLAMPE OI

It:fr1 - .; 0 ' - ..
«la -IG«m -q
402t -AQJ -A
4030 - 315 Ql - Wi
40)( _ 1" 4510 - to
4035 _ '7 «'11 - Wi
4040 _ 100 0461 4 - U S
404J' _ • "'515 - U S
Q.J _ 1 00 451' - 11:10
40M _ .to «'1' - 1 .20
4041 _ US o4l!o2O - 100
40e ~74COCl -:n
40&0 - 4Ii 10tCm _ 11
«ISl - 110 74C04 _ 40
4OS2 1,10 Jo4OlI _ .30
G) - 1,10 7<10 _ 17
.. - :xl 14C14 - 1 .20
«JeD - .. 14C2O - 17
«171 - 3i ~ _ 4Ii
4072 - 315 >4C4l _ !lO
4QJIlI - 1 00 'MC7J - _ .~

CRYS TALS $3."S ea.
2.000 MHz 6.144 MHz
4.000 MHz 8.000MHz
3 .00J MHz 10.000 MHz
3 ,S7 MHz 18.000 MHz
S,OOO MHz 20.000 MHz
6.00JMHI

8" DISKETIES - HARD SECTOR
$1.75. 101$18.00

OATEL'S OAC.(J8BC 8 bit OA e $9 .95

FCS 802" ·4 digit
C.C.S '"6sPaY
FHO 503 C.C.. S·
FNO S10 CA .S·
OU 04-.r C.C.

200 PRV 1A LASeR .95

8110 - 2.
' 131 - 2 M
IUJ _ 210

RS232
CONNECTORS

1.... 1'lS232lHTfl'll.-.cf - . 140 AM0 2tQ1IIOC .... s PU D
141t llS232 INTt ll ' .-.c( - 1 ~ lilT ,SUCf Fl-
~T1ll sTATtSTAT .sl'l _ 1 )15 TMS404 U !I _ 1K x4
1!In5TATlCS "IfT " f G - U !i 2!ION5STATIC1tAM _ 810
2101 fJ't'()MM~"tl - 116 11S2J- 2M
TM5 3401 0UAD ' IlrTO Ytf S " 116 USl 12- u s

~~~:~~~J~5 - :: ~~g~ = ;: ••---------------.
211<11.. l«STAT AA-'II14~"'- us USI26- 2 16
~-4Kd(PRO/rIl - MOO esm -, 1 15
"".IIrI'S12I ·TV5~GI:'" - '71 125110 - 3 <16
21lCl21050 .... - • AY!i lD13UAI'lT _ 1 75
MIotS170 4KX1 0Y '" _ 1<16 T"I«I2' - 4 2$
"4OOIP - 1. \t C6t4!i - 24 M
110112S4 >< 4$TATlC - 2 "'5 l,tCMI511Al ><'O' .... - l D7S

'O~~;~~~SC )01. IOIOA - 17'..---------------.
MK«l2l' 1 4K .. lOY". ClllO nU , . 12OI!i- 3_
..K4CI9611K .. 1OV "'..... - 2.1118 - 2tD
411131.0Y".:kIO S - '10 1123- 4 .
~:21071l4ltDYNItAM - 14 0 1256 ' - US
ntS~- 1 M 12S1 _ '1'5

132

C/)
()

Z
o
II:

b
w
-l
W

6
Ci
«
II:



01015 Oscilloscope 15 MHz
Dual Trace Rise time 23NS
and so much more. Reg.
800.00/NOW 650.00.

561/061 5 or 10 MHZ Single
or Dual Trace. Single Trace
Reg. 400.00/Now 265.00.
Dual Trace Reg. GOO.OO/Now
350.00.

•

I,
032 Oscilloscope Battery
Operated Dual Trace. Reg.
995.00/Now 599.00:

~,i§.. :• • i ~

J
'W .. : ~ .~

...- . ..
'~'...•~ .. .> ••

~

066A 25 MHz Dual Trace
Scope 20Ns Div. Reg.
1095.00/Now 795.00.

CT71 Curve Tracer, versatile
Tracer, Curves, Transistors,
Fets, Diodes and more. Reg.
1495.00/Now 1200.00.

OM64 Oscilloscope 10 MHZ
Storage Single Shot. Reg.
1495.00/ Now 1295.00.

Model 034 Scope Battery
Operated Dual Trace 15 MHZ
and more. Reg. 1295.00/
Now 700.00.

\

Matching accessories Include: X10 Probes, Scope carts, carrying
Cases, Cameras and much more. All models operate on 120/220
volts 40-60 HZ. All come with a full one year warranty. Remember
CTG has NLS, Gould Hewlett-Packard Tektronix, B&K, Leader,
Hameg, Klkusul, Hitachi, PhllllPSj Hickok, RCA, Leetrotech, and so
much more. Come In,call or wr te for free brochures. Export In
quiries Invited.

Communications

Technology

Group, Incorporatect

448 Merrick Road, Oceanside, N. Y. 11572 U.S.A. (516) 536-5724
Communications for Worldwide Use
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Panasonic 39

Wersi Electronics 84

VIZ Mfg. Co 92

Wahl Clipper 110

Te xas Instruments 105

PPG, Inc 104

Pac-Com 103

Jameco Electronics 130- 131

JS&A I,5

McKay Dymek 109

Jan Crystal II I

J imi-Pak 40-41

Paia 103

Med ia Marketing 24

Mercury International 45,8 1,95

Meshna 116

Key-Stone Electronics Corp 26

M icro Management Systems 112

Ra inbow Industries 105

Radio Shack 122

NJS Technology Inc 100

NRI -National Radio Institute 8-11

Protecto Enterprises 96

Poly Paks 120

National Technical Schools 28-31

Micro-Ace 117

Netronics 89

Non-Linear Systems 25,27

Symmetric So und Systems 96

O.K. Machine & TooL 23

Quest 129

RCA 36-37,8 7,111

Ramsey Electronics 127

Sabtronics 34,35

Testek 88

Solid State Sa les 132

Sony 83

SLG Waber 84

Sh ure Brothers 93

Steven P roducts 126

Spacecoast Research 112,115

A.W. Sperry Instruments Inc 17

Sp rague 44

Optoelectronics 85

ADVERTISING INDEX
RADIO-ELECTRONICS does not assume

20,21

AN 214Q 1.45 any responsibility for errors that may 22

7205P 1.70
appear in the index below.

53TA
2SC< 1308K 2.50

Free Information Number Page 45

MIN. 10 PIECES PER TYPE 4 AMC Sales ....................................... 120 19

12 AP Products, Inc . ............................... 38 57
1 · 1 · 9 1 ·9 1 · 9 ATV Research ............ ............ .......... 115

100 1.00 169 1.50 258 3.50 336 25.00 51,54,55
101 1.00 170 3.90 259 2.70 337 15.00 65 Active Electronics ............................. 113
102 1.10 171A 0.90 260 4.70 338 16.00 15
102A 0.75 172A 0.40 261 1.40 339 23.00 10,68 Advanced Computer Products ... 124-125
103 1.10 173BP 6.00 262 1.40 340 1.90
103A 0.80 175 1.30 263 1.60 373 1.45 Advanced Electronics 15,42-43,79,91,99104 2.00 176 1.00 264 2.00 374 1.55
105 2.20 177 0.25 265 1.00 375 1.80 69 All Electronics .... ......................... .... . 120106 0.40 178MP 0.50 266 0.90 376 2.30
107 0.60 179 5.00 267 1.00 380 3.60 5 American Antenna .... ...... .... ........Cover 4 81108 0.75 180 4.00 268 1.20 381 3.60
109 0.30 181 2.90 269 ;.30 396 2.10 70 Ancrona ................. ..... ...................... 121110MP 0.50 182 2.50 270 3.30 397 2.30
111 1.20 183 3.00 271 4.50 409 1.30 75 Arkon Electronics Ltd ........................ 94112 0.80 184 1.00 272 0.80 416 1.10
113A 0.80 185 1.20 273 1.20 428 0.80 29 B & K Precision Dynascan Corp . ... 110114 0.80 186 0.90 274 2.60 519 0.40
115 0.80 186A 1.20 275 3.00 524 1.50 31
116 0.30 187 1.10 276 7.75 551 1.60 Bagnall Elect ronics .......... ...... ........... 112
117 0.30 187A 1.30 277 9.80 601 0.25 Kare l Barta ....................................... 114 46,4 7
118 1.30 188 1.50 278 2.50 703A 1.20
119 1.00 189 1.40 279 5.00 708 1.50 77 F.W . Bell ...... .............. .......... ............ .. 32 40120 0.90 190 1.80 280 3.40 709 2.60
121 2.70 191 2.00 281 4.60 710 2.60

Bullet Electr onics ............................. 116122 4.00 192 0.45 282 3.10 712 1.80 3
123 0.60 193 0.45 283 6.00 713 1.50

Burdex Security ............ .............. ...... 114123A 0.55 194 0.45 284 4.20 714 2.80 16
123AP 0.70 195A 1.90 285 5.70 715 3.00

32 CFR Associates ............................ .... 126124 1.60 196 1.20 286 5.50 718 1.50
125 0.30 197 1.30 287 0.60 719 1.50

69 Cal West Supply Co.. ....................... 120126 1.20 198 1.40 288 0.70 720 1.50
127 4.00 199 0.40 289 0.60 722 1.50

Cascade Labs .............. .................... .. 128
52

128 0.85 209 0.30 290 0.60 723 1.50 18
129 1.00 210 0.85 291 1.30 724 2.60

Chaney Electronics .......................... . 128 41130 1.30 211 1.00 292 1.50 731 3.80 13
131 1.00 213 10.00 293 0.80 737 3.50
132 0.60 218 2.70 294 1.00 738 4.10 24 Cha nnellock ...... ........ ...... ........... ...... . 107 42
133 055 219 3.50 295 0.60 740A 2.20
134A 050 2.20 1.60 297 0.90 742 3.90 CIE-Cle.eland Institute 67135A 050 221 1.50 298 1.00 743 3.30 of Electronics ........ ..................... 18-21
136A 050 222 1.50 299 0.75 748 2.00

17137A 0.50 223 3.00 300 0.70 780 2.50 Command Productions ..................... 134
138A 0.50 224 3.00 302 1.30 783 3.00
139A 0.50 225 4.50 306 1.30 788 2.80 60 Communications Electronics ................ 2 73
140A 0.50 226 1.80 307 0.60 790 2.60
141A 0.50 226MP 4.90 308 6.80 791 2.80 78 CTG -Communications Technology 59142A 0.50 228A 1.00 309K 3.20 801 2.00 Group Inc........ .......... .................... 133143A 0.50 229 0.60 310 6.50 807 3.20
144A 0.50 230 4.20 311 2.00 917 2.90 71 Concord-Computer 74
145A 0.50 231 3.80 312 0.60 9551,1 1.20
146A 0.50 232 0.60 313 1.90 977 1.20 Compone nts .... ....................... 114-115 39147A 0.50 233 0.50 314 7.50 1002 1.30

58 The Cooper Group-148A 0.50 234 0.45 315 0.90 1003 1.20
149A 0.50 235 1.50 316 2.50 1006 2.00 Electronic Division .............. ...Cover 2
150A 0.50 236 4.90 317 26.00 1009 2.15
151A 0.50 237 2.40 318 20.00 1010 2.15 Dage Sc ient ific........ ...... ........ ............ 114 30
152 0.90 238 3.30 319 1.10 1011 2.20
153 1.00 239 2.70 321 3.60 1014 2.20 Deltroniks ............ ........... ...... .... ........ 114 63154 1.40 24 1 2.00 322 1.90 1015 2.60
155 2.20 242 2.00 323 2.20 1016 2.20 35 Digi-Key ...... ................................ ..... 123
156 0.45 243 2.10 324 2.50 1019 1.20 43
157 1.10 244 2.20 325 29.20 1020 2.90 27 Discwasher..................................Cover 3
158 0.90 245 3.00 326 0.90 1024 4.20 2159 0.60 246 4.20 327 17.00 61 Domin ion Radio Electronics ..... ....... 128
160 1.80 247 4.00 328 9.00 1025
161 0.90 248 4.00 329 3.70

TO EMC-Electronic Measurements .... 128
162 4.60 249 7.00 330 12.80
163A 5.60 250 7.00 330W 10.00 6400 ETCO........ ........................... ...... .... ... 115 76
164 3.20 251 5.00 331 1.90

CALL165 3.30 252 7.00 332 2.00 11 Electronics Book Club (TABl ............. 97166 0.70 253 1.30 333 20.00 FOR 38
167 0.95 254 1.50 334 20.00

PRICE 14 Electronic Parts Supp ly ................... 134168 1.00 257 1.80 335 25.00 64
56 Electronics Tec hnica l Institute .......... 86

Electronic Technology Today .... ...... 106

1500 TYPES ORIGINAL 72 Fluke .......... ...... ............... ................ ...... 7
9

JAPANESE TRS & ICS 1/ 33,34,36,37 Fordham Rad io Supply...22, I02, I04, 108
1000 TYPES

1/ 6,7 Form ula International ...... ...... ... 118-119 44
ECG REPLACEMENT

66 Global Specialties ...:........................... 46
OTHER ELECTRONIC 80

PARTS FOR TV, STEREO, Global TV Electronics .................... .. 112
23

CB, CAR STEREO 1/ 8 Godbout Electronics .......... ......... ..... . 120
(f)
o Grantham College of Engineering .... 106
Z
0 48 Group Technology Systems ...... ...... .... 88
a:

25,26,62 Heath ................................... .... . 13,33 ,94l-o
w 28 Hustler, Inc ........ .................. ........ ..... I I I...J
W

ICS ...... .................. ..................... .... ... 115,
0
Q Information Unlimited .......... ............ 115
-ca: 49 International Electronics Unltd........ 126
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ANEW STANDARD
OF RECORD CARE

NEWD4FLUID
Inherently more active against record contamination.
Inherently safe for record vinyl. Preferentially
absorptive formula carries all contamination off the record .

NEW D4 FABRIC
Unique directional fibers prefe rentially remove fluid
and contamination. 04 fabric results in clearly better
cleaning, better drying and ultimately residue-free surfaces.

UNMATCHED VALUE
The Oiscwasher04 Systemisenhanced by the durability
and aesthetics of the hand-finished walnut handle.
Included in the 04 Systemare the OC-1 Pad Cleaner and
new instructions.

discwasher®
P R O D UCTS T O C ARE F O R Y OUR MUSIC

Discwasher, Inc., 1407 N. Pro vidence Rd., Col umbia, MO 65201
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PA L: ".. . 20% better in transmission and
reception than my 5/8 wave Pal Firestik ."

- John A. Blum. Box 446. Ze/lenolple. PA

SHAKESPEARE: ". .. I've been a CB'e r for
three years and the K40 is the best I've ever
had. Better in reception and transmission than
my Shakespeare ."

- H. Bachert, Jr.• 15 King Rd., Park Ridge. NJ

HUSTLER: "Compared to my Hustler XBLT
4, the K40 can consistently transmit 40 %
further and the reception was better . The K40 is
the perfect way to complete a CB system ."
-Jerome R. Brown. 7800 S. Linder. Burbank. IL

. . . Here's what CB'ers all
across the country said.

ANTENNA SPECIALISTS: ". .. truck driver and CB'er for
10 years ... 50% furth er than my M4 10 'Big Momma'."

- J.H. Collett. 20 7 McF ee. Bastrop. LA

AVANTI: " I'm an electro nic technic ian with a Second Class
FCC license .. . I was able to transmit 70% further and tune
the SWR 75% lowe r than my Avant i."

- H.R. Castro, VRS, Monserrante f>.67, Salinas, Puerto Rico

CB TIMES: " . . . it's not often that a product bursts onto the mar
ket scene, dominates and improves CB'ing for everyone . American
Antenna and the K40 are doing it- repeated tests showed the K40
could out-perfor m the major competitive brands."
RADIO-ELECTRONICS: "The results of our tests showed
that, in three differe nt positions of the monitoring rec eiver, the
model K40 equaled or out-performed the competitive antenna.
Apparently, American Antenna's advertising is not merely Madison
Avenue showmanship."
PERSONAL COMMUNICATIONS: "... an impressive
95 % of the trials, the K40 out-performed the existing mobile anten
nas. We had to try one for ourselves.
" . .. in every case, the K40 either equaled or out-performed its
competitor.

"No ifs, ands, or buts! The K40 Antenna from American Antenna wou ld have to
be just about the best ant~und.

CB MAGAZINE: " Introduced in Octobe r, 1977, the K40 quickly became the
top seller and in mid 1978, became the number one selling antenna in the nation."

I

• • •

In one year our ~Q. antenna
has become the largest selling

CB antenna in the world!
2. It's made 3. It's proven best!

better. . . ...Here's what the leading CB
publications said.

·Including optio n
al mounts at extra
cost.

. ..This
Antenna

is so
DYNAMITE
70U receive a

MORE QUALITY:
It's not imported. It's not
made in Taiwan, Korea or
Japan. It's American made in
an American town . It's made
with better materials that
cost more and by profess ion
al people we pay more. And
we designed it right
here in the U.S.A.

M ORE F LEXIBILIT Y :
You can fit your K40 to any
mounting surface . It will fit
any vehicle you 'll ever own !
That inc ludes choppers, dune
buggies, gu tters, mirror
mounts,luggageracks,trunks,
hatchbacks, through roofs,
semis, pick ups and RV's.

MORE PERFORMANCE:
The K40 is guaranteed to
transmit fur ther or recei ve
clearer than any antenna it
replace s. We know it will.
We've tested it wit h 771
CB'ers just like you for one
year.

And when you
pay more,
you expect more!

S4Z.S0
suggested retail

1. It's more
expensive ...


