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1ESCORT, WHISTLER, FOX, JR. MICROWAVE,
SUPER SNOOPER AND FUZZBUSTER ALL
COMPETED IN THE CONTEST.

3HERE'S THE TEST*
THAT PROVED IT!
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OUTPERFORMS ESCORT
THE K40 OUTPERFORMED THE
ESCORT 17 % ON K-BAND AND
34 % ON X-BAND. THE K40 AVER
AGED 28 % MORE DISTANCE THAN
ESCORT AND 60 % FURTHER THAN
ALL OTHERS COMBINED.

2THE BRAND NEW K40 RADAR DETECTOR
USING A·UNIQUE WAVE GUIDE COUPLED
DIE CAST ANTENNA DETECTED XBAND
RADAR AN AVERAGE OF 54% FURTHER
THAN ALL OTHER DETECTORS AND 67%
FURTHER ON THE KBAND FREQUENCY.



Magnavox sees the next
stage of televiewing with- - - -;
you as the participant as
wellas the recipient.-----1

For that, you will need
the most reliable color
television possible"----~

And now Magnavox
Star' System color ------t
television sets combine
advanced design concepts,
high technology and new ---1
manufacturing systems
to deliver the highest level__~

of reliability in Magnavox
history.

Magnavox.Television
as visionary as tomorrow.
With a picture as reliable__--l
as it is bright and clear.

Time after time.

TELEVISIONARY.
Magna cox. A picture you

call rei)' 011 lime after time.

Magna rox model 4265.
J9·illchdiagonalmeasurement

-- :>101'System. A ll tar Svstcm
sets gioeY OI/ infrared remole
control. I05r1101lI1l'i capability.

___ aut oma tic sicitching bcttceen
Iwo channels, display lime

of day an d channe l number
011 TV screen.

Magnacox model 4012.
!-- - - - - - - - - - - - - - - - - - - - - - - - 9·illch diagollaim easl/remelll - - - - - - - - - - - - - - - - - - - - - - - - - - --:

ACIDC color portable
tcith electronic IllIIilllf wheel

:- and dial scale indicator:

M agnarox model 5260.
25·illch diagonalmeasurement

!-- - - - - - - - - - - - - - -SlarS)'slem. This sci evell ------------------------------------i
has expanded range
high-fidelity sound.

The brightest ideas in the world are here toda~----------:

C 1981 NAP. CONSUMER ELECTRONICS CORP. A NORTH AM ERICAN PHILIPS COMPANY
CIRCLE 82 ON FREE INFORMATION CARD



Synthesized
Hand-Held
Scanner!

Chances are the po lice, fire and weather
emergencies you' ll read about in tomor
row's paper are coming through on a
scanner rig ht now. All scanners sold by
Communications Electronics br ing th e
real live excitement of action news into
your home or car. With your scanner, you
can monitor the excit ing two- way radio
conversations of police and fire depart
ments, intell igence agencies, mobile tele
phones, energy/oil explorat ion crews,
drug enforcement agencies and more.

Some scanners can even monitor aircraft
transmiss ions! You can actually hear the
news before it's news. If you do not own a
scanner for yourself, now's the time to buy
your new sca nner from Communications
Electronics. Choose the scannerthat's right
for you, then call ou r toll-free number to
plac e you r order wit h your Mast er Card or
Visa. A scanner is an excellent hol iday gift.

We give you exce llent serv ice because CE
distributes more scanners worldwide than
an yone else . Our warehouse facili ties are
equipped to process thousands of scanner
orders every week. We also export scanners
to over 300 countries and military instal
lations. Almost al l items are in stock for
quick sh ipment, so if you're a person who
prefers fact to fantasy and who needs to
know what's really happening around you,
order you r scanner today from CE!

NEWl Bearca~350
The Ultimate Synthesized Scanner!
Allo w 30-60 days for delivery af ter receip t of
order due to the hig h demand for this prod uct.
List price $ 599.9 5/C E price $419.00
7-Band, 50 Channel 8 Alpha-Numeric 8 No
crystal scanner 8 Alii Aircraft and Public
Service bands. 8 Priority Channel 8 AC/DC
Ban ds: 30-5 0, 118- 136 AM, 144-1 74, 4 21 -51 2 MH z.
Th e new Bear ca t 350 introduces an incred ible
breakthrough in syn th es ize d scanning: Alpha
Numeric Display. Pu sh a button-an d th e Vacuum
Fluorescent Display sw itc hes from " nume ric" to
word descr ipt ions of w hat's being mon itored. 50
c hanne ls in 5 ban ks. Plus, Auto & Manual Search,
Sear ch Dir ection , Limit & Coun t. Dir ect Cha nne l
Access. Se lect ive Scan Delay. Du al Scan Sp eed s.
Aut omatic Loc kout. Auto matic Squ el ch . Non-Volati le
Me mory. Re se rve yo u r Bea rcat 350 today!

Bearcat" 300
List pr ice $549.95/C E price $339.00
7-Band, 50 Channel 8 Service Search 8 No
crystal scanner 8 Alii Aircraft and Public
Service bands. 8 Priority Channel 8 AC/DC
Bands: 32 -50, 118- 136AM,144-174,421-5 12MHz.
Th e Bearcat 300 is th e mos t advanced automatic
scanning radio tha t has ever been offered to th e
public . The Bear cat 300 us es a b rig ht g ree n flu o
res cent digita l display, so it' s ideal for mobile
applicat io ns. Th e Bear cat 3 00 now has th ese added
features : Se rvi ce Search , Disp lay Inten sity Control ,
Hold Sear ch and Resume Searc h keys, Separate
Band keys to pe rmi t lock-In/l ock-out of any ba nd for
more efficient service search.

NEWl Bearcaf® 350

Bearcat®250
List price 5429.95/CE price 5269.00
6-Band, 50 Channel 8 Crystalless 8 Searches
Stores 8 Recalls 8 Digital clock 8 AC/DC
Priority Channel 8 Delay 8 Count Feature
Frequ en cy ran ge 32-50 , 146-1 74, 42 0-5 12 MHz.
The Bearcat 250 performs any scanning functi on you
could possi bly wa nt. Wi th push button ease you can
program up to 50 channels for automatic monitoring.
Push another button and sea rch for new frequ encies .
There are no crys ta ls to limit what you want to hear. A
spec ial sea rch feature of the Bearcat 250 actually
sto res 64 frequencies and recalls them, one at a t ime.
Ove rseas custo mers should order th e Bearcat 250FB
at 5379.00 each . This model has 220 V AC/1 2 V DC
powe r supply and 66-88 MHz low band coverage.

NEWl Bearcat® 20/20
List price 5449.95/CE price $279 .00
7-Band, 40 Channel 8 Crystalless 8 Se.rches
All Aircraft and Public Service bands • AC/DC
Prlor/ly Channel. D/rectChannelAccess • Delay
Frequencyrange 32-50, 118-136 AM, 144-174, 420-512MHz.
Th e Bearcat 20/20 aut omatic scann ing rad io
re places the Bearcat 220 and monit ors 40 frequen
c ies from 7 bands, inc lud ing aircraft. A tw o-posit ion
sw itc h, locate d on the front panel, allows monitoring
of 20 channe ls at a t im e.

Bearcat® 21 OXL
List price 53 49.9 5/ CE price $219.00
6-Band, 1a Channel. Crystalless • AC/DC
Frequ ency range: 32-50, 144- 174,42 1-5 12 MHz.
The Bearcat 21OXL sca nning radio is the second gener
at ion scanne r that rep laces the popular Bearcat 210
and 211. It has almost tw ice the scanning capaci ty of
the Bearcat 210 wi th 18 channels plus dual scanning
spee ds and a bright green fluorescent display. Aut o
matic sea rch ti nds new frequencies. Featur es scan
de lay, sing le antenna, patented track tu ning and more !

Bearcat" 160
List price 5299.95/CE price $184.00
S-Band, 16 Channel. AC only 8 Prlorlly
Dual Sean Speeds • Direct Channel Access
Frequ ency range: 32-50, 144-174,440-512 MHz.
Would you beli eve...th e Bearcat 160 is the least
expe nsive Bearcat crystalless scanner.

This scanner presents a new dimension in
scanning form and fun ct ion. Look at th e smooth
keyboard. No buttons to pun ch , No knobs to turn.
Inst ead , fing er-tip pad s provide control of all scanning
operat ions, inc luding On/Off, Volum e and Squ elch . Of
course the Bearcat 160 incorporates other advanced
Bearcat teatu res suc h as Priority, Direct Chann el Access,
Dual Scan Spee ds, Lockout, Scan Delay and more.

NEW! Bearcat" 100
The fl,..' no-cryst.'programmable handh.ld s ca nn e r.
Allow 60-1 20 da ys for delivery after rec eipt 01
orde r due to the high demand for this product.
Li st pr ice $ 4 49. 9 5/ C E price $299.00
a-Band, 16 Channel. Liquid Crystal Display
Search • Limit • Hold • Lockout • AC/DC
Frequency rang e: 30-50, 138-174, 406-5 12 MHz.
The wo rld's firs t no-crysta l handheld scanner has
compre ssed into a 3" x 7" x 1W' case more scanning
powe r tha n is foun d in many base or mob ile scanners.
The Bearcat 100 has a full 16 channels with freque ncy
cove rage that inc lud es all public servi ce bands (Low,
High, UHF and 'T' bands), the 2-M eter and 70 cm.
Amate ur bands, plu s Military and Federal Government
freq uenc ies. It has chrome-plate d keys for funct ions
that are user co ntro lled, suc h as lockou t, manual and
automatic scan . Even search is provided, both manual
and automatic. Wow...wh at a scannerl

The Bearcat 100 produces aud io powe r output of 300
milliwatts, is track-t uned and has se lecti vity of bett er
tha n 50 dB dow n and sensit ivity of 0.6 microvolts on
VHF and 1.0 microvolts on UH F. Power co nsumpt ion is
kept ext remely low by using a liquid crys ta l displ ay and
exc lusive low power int egrated circuits.

Inclu de d in our low CE pr ice is a sturd y ca rrying case,
earphone, batt ery charger/ AC adapter, six AA nl-cad
batteries and flexible antenna. For earliest delivery
from CE, reserve yo ur Bearcat 100 today.

Bearcat" 5
List price 5 134. 95/CE price $94.00
4-Band, a Crystal Channels. Lockout. AC only
Frequency range : 33-50, 146-174, 450'508 MHz.
The Bearcat 5 is a value-packed cryst al sca nner buil t fo r
the scan ning professional - at a pric e the first-t ime
buyer can affo rd. Individuall ockou t swit ches . Orde r one
crystal certificate fo r each channe l.

Bearca~ Four-Six ThinScan'"
List price S189.95/CE price 5124.00
Frequency range: 33-47, 152-16 4,450-508 MHz.
The inc redible, Bearcat Four-Si x Thin Scan" is like
having an infor mation ce nter in your pocket. This fou r
band, 6 channel crysta l contro lled scanner has patented
Track Tunin g on UHF. Scan Delay and Channel Lockout.
Measu res 2'%x 6V. x 1:' Includes rubber ducky antenna.
Order crysta l ce rt ificate for eachchann el. Made inJapa n.

TEST ANY SCANNER
Test any sca nner purchase d fro m Communications
Electronics'" for 3 1 days before you decide to keep it. If fo r
any reason you are not completely satisf ied, ret urn it in
origi nal co ndition with all parts in 3 1 days, for a promp t
refund (less shipping/handling charges and rebate credits).

r.IA r.1 I' 0;1 nw I'AI'I' IWl'nAUATlnw r.AAn

Fanon Slimline 6·HLU
List price 5 169.95/CE p rice $109 .00
Low cost 6-channe/, 4-band scannert
The Fanon Slimli ne 6-HL U gives you six cha nnels of crysta l
contro lled excitement. Unique Auto matic Peak Tuning Circ uit
adj usts the receiver fro nt end for maximum sensitivity
across the entire UHF band. Individual chan ne l lockout
switches. Frequency range 30-S0, 146-175 and 4S0-512
MHz. Size 2~ x6V.. x 1:' Includes rubb er ducky anten na.
Order crys tal ce rt ificates for eac h cha nne l. Made in Japa n.

Fanon Slimline 6·HL
List price 5149.95/CE price $99.00
e-Ch.nne' performance .t 4-channe' costl
Frequency range: 30-50, 146-175 MHz.
If you don't need the UHF band, get this model and save
money . Same high pe riormance and feat ures as the model
HLU without the UHF band. Order crystal cert ificates for
eac h channe l. Made in Japan .

OTHER SCANNERS & ACCESSORIES
HEWt Regency"* 0810 Scanner $319.00
HEWt Regency" 0300 SCanner $219.00
HEWt Regency" 0100 SCanner $169.00
HEWt Regency" HB04 Scann er $129.00
Regency" M400 Scanner $259.00
Regency" M100 Scanner $199.00
Regency" R1040 Scanner $149.00
SCMA·6 Fanon MobileAdap ter/ 8altery Charger. $49.00
CHB-6 Fanon AC Adapter/Battery Charger $1S.00
CAT·B Fanon carrying case with belt clip $1S.00
AUC·3 Fanonauto lighter adapter/BatteryCharger $15.00
PSK-B Base Power Supply/Bracket for SCMA-6 $20.00
SPSO8earcat AC Adapter $9.00
SPS1 8earcat 8alt ery Charger $9.00
SPS8 Bearcat 4-6 ThinScan- carrying case $12.00
MA506 Regency carrying case for H604 $1S.00
FB·E Frequency Directory for Eastern U.S.A $12.00
FB·W Frequency Directory for Western U.S.A. $12.00
FFO Federal Frequency Directory for U.S.A $12.00
TSG "TopSecret"Registryof U.S.Government Freq $10.00
B·4 1.2 V AAA Ni-Cad batteries (set of tour) $g.OO
A·135cc Crystal certif icate $3.00
Add $3.00 shipping for all accessories ordered at the same time.

INCREASEDPERFORIIIANCEANTENNAS
If you wan t the utmost in performance from your
scanner, it is essential that you use an extern al ante nna.
We have six base and mobil e ante nnas spec itic ally
designed for receiving all bands. Order # A60 is a
magn et mount mobi le ante nna. Order #A61 is a gutte r
cl ip mobi le antenna. Ord er # A62 is a trun k-lip mob ile
ant enn a. Order #A63 is a ~ inch hole mount. Order
#A64 is a'" inch snap-in mount, and#A70 is an all band
base stat ion antenna. All antennas are 53 5.00 and
53 .00 for UPS shipping in the cont inental United States.

BUY WITH CONFIDENCE
To get the I• • t • • t delltlery Irom CE of any sca nner , send
or pho ne your order directl y to our Scan ne r Dist ribut ion
Center:" Be sure to calculate your pr ice using the CE pr ices
in th is ad. Mic higan residents please add 4% sales tax .
Writt en purchase orders are accepted fro m approved gov
ernment agencies and most we ll rated fi rms at a 10%
surcharge for net 10 billing. All sales are subject to ava ila
bility, acceptance and verification. All sales on accessories
are fi nal. Prices, te rms and specifications are subject to
change wit hout notice. Out of stock ite ms will be placed on
backorder auto matically unless CE is instructed diffe rent ly.
Mos t products tha t we se ll have a manufacturer's warranty.
Free cop ies of warra nties on these products are avai lable
prior to purc hase by writi ng to CEo Intern at ional orders are
invited wi th a $20.00 surcharge for special handling in
addition to shipping charges. All shipments are F.O.8. Ann
Arbo r, Mi chi gan . No COD 's please. Non-certif ied andforeig n
checks requi re bank clea rance. Minimum ord er $35.00.

M ai l orders to : Communications Electronics:
Bo x 1002, Ann Arbor, Mi chigan 48106 U.S.A. Add
$7.0 0 per scan ner o r phone product for U.P.S .
gro und sh ipping and handling , or $ 14.0 0 for fast er
U.P.S. air shipping to some locat ions. If you hav e a
Visa o r Master Card, you may ca ll an y1ime and
place a cr ed it card o rde r. Order toll free in th e
U.S.A. Dial 800-5 21-441 4. If yo u are outs ide the
U.S. or in Mi ch igan, d ial 3 13-994-4 444. Dealer
inquiries invited. O rd e r w ith ou t obl ig ati on today!
Scanner Distribut ion Ce nte r" and CE logos are trade
marks of Communicat ions Electr onics"
t Bearcat is a federally registered tradem ark of Elect ra
Company, a Divis ion of Masco Corporation of Indiana.*Regency is a federally registe red trademark of Regency
Electronics Inc.
Copyright 01981 Communications Electronics"

C~OMMUNICATIONS
..ELECTRONICS'·
854 Phoemx 0 Bo x 1002 0 Ann Arbor. M lch1/~ a n 48 106 U.S.A.
C.ll TOLL·FREE(800) 52 1· 441. Of out.ide U.S.A.. (3131 00.·......

We're first
with the best:M
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SEASON'S

GREETINGS

The editors and staff

of Radio-Electronics

join in sending

holiday greetings and

f
our best wishes for

a happy new year
f
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CBS 's new CX noise-reduction
system for records is the latest
happening in hi-fi-and the sys
tem works! Build our ex decoder
and take advantage of the new
CX records. They're available
now and more are being intro
duced every day. Turn to page 43.

AUDIO 64 HOW TO CHOOSE THE BEST CASSETTE TAPE
Simple tests using a VTVM help you to determine which
cassette tape provides the best performance with your deck.
Len Feldman
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STEREO TV

SELF
PROGRAMMING

VCR

A preview of what may be in store for the U.S. occurred in West Germany Sept. 4, when
te levision broadcasting with dual-channel sound began simultaneously with the open
ing of the huge Internationale Funkausstellung (audio-video) show in Berlin. The
new sound system uses two discrete (non-multiplexed) channels , for left-plus-right
and 2 x right signals, with 60-dB separation for either stereo , or two completely
separate sound channels, and no measurable crosstalk. Currently, dual-channel
sound is broadcast on only one of the three West German networks but its coverage
extends to about 65% of the population.

That didn 't prevent every German TV-manufacturer from introducing a wide variety
of TV models with dual-sound capability. Of 21 new color sets introduced by Blaupunkt
(see left photo ), for example, 19 featured dual sound. Some manufacturers' deluxe TV's
had aud io amplifiers with outputs of up to 20 watts-per-channel. Designs varied widely
fr om "compact" dual -speaker models no larger than standard monophonic sets, to
furniture-styled sets with detachable speakers , and component video systems with
floor-standi ng speakers and high-wattage outputs.

Although " converters" for existing mono sets aren 't available as such , most manu
fact urers offer stereo TV-sound tuners designed for use with a mono TV and a home
stereo system, that accomplish the same purpose. Philips added small-screen portable
" boom boxes" in both black-and-white and color, with speakers surrounding a central
scree n. Most of the dual-channel TV's also have earphone jacks that work independent
ly of the speakers. With a dual-language broadcast, one viewer can listen to German
sound through the loudspeaker, while another hears the English translation through
headphones; who hears which channel depends on the adjustment of the balance
co ntro l.

Ph ilips, Grundig, and oth er manufacturers using the Europea n-designed Video
2000 VCR-for mat, already have added stereo video-recorders to the ir lines. The
German stereo system diffe rs from the multiplex techn ique used in Japan-as a matter
of fact, it 's being used as a weapon against Japanese imports. Patents on the system
are held joi ntly by the seven West German TV manufacturers, who have decided not to
license imports before 1983. However , Sony stereo TV's are appearing on the German
market ; that is because Sony owns a plant in West Germany and is also one of the
seven patent-holders .

Programmable VCRs are great, but even techn ically proficient viewers have a problem
setting them up. So how about an attach ment that simpl y " reads" the prog ram listing
in newspaper or magazine? That's exactl y what In's German consumer electronics
subsidiary, Standard Elektri k Lorenz was showing at the Berlin fair. The prog ram
reader is a sma ll box, with a set of LCD displays, that has an attached small light-pen.
Each program listing in a magazine or newspaper is followed by a series of verti cal
lines resemblin g the prod uct codes used for supermarket chec kou t. If the viewer
comes across a prog ram he wishes to tape, he merely runs the light pen across the
code and the VCR is set up (see right photo). To check the setting, the attachment has
readouts showi ng date, channel, and program starting and end ing time. The end ing
time can be extended manually in case the program runs longer than expected. In
says it has appl ied for U.S. patents, and that both Philips and Grundig also hope to
manufact ure the program ' reader.



Hats-off to another engineering/styling break
through from Armstrong . . . the brand new
"ILLUMINATOR" ™CB antenna.

This lighted antenna looks classy ... like a lux
ury car coach lamp. It hooks up to your car's
tail light in seconds with a nifty connector. It
has a 5000 hour lamp, plus all the engineering
extras from Armstrong like a quiet shunt-fed
coil ... copper plated stainless steel whip . ..
UNI-AXIS™ balljoint tilts, 45 0 in all directions
... water-tight quick disconnect load with pro
tective rain cap . . . triple-chrome-plated solid
machined brass fittings ... a 24 month War
ranty on even consumer installations.

Your new "ILLUMINATOR"TM an
tenna will refuse to light-up if it isn't
properly grounded. Proper ground
ing is essential for optimum an
tenna operation, so the "ILLU
MINATOR"TM offers a visual
check on your installation.

CLEAR-FLEX ™ coax ...
Another styling first from
Armstrong eighteen
feet of CLEAR-FLEXTM 58

AU type coax cable is
furnished with every
"ILLUMINATOR"TM an

tenna. It looks as
highly engineered as
it really is with a

stranded inner con
ductor and in-line coax

connectors for simple",
solderless installation.

Just call our toll free m.m
ber 800-435-1 855 for

the name of your lo
cal dealer and see

the new
"ILLUMINATOR"TM

today.

DE LER

INQUIRIES

NVITED

NEW MODEL TAK 10L
All-American (Trunk lipmount only)

~ A 1lM.~0 of Monitor C",., Service, lnc
. P.O. Box 237 • Route 24 West • Watseka . IL 60970

To" F". (Outslde """""I 800-435- f 855 • ""001' 815-432-5298

CIRCLE 80 ON FREE INFORMATION CARD



WHAT'S NEWS

ilL

under license from CBS . The
stereo discs will be fully com
patib le with the monophonic
" CED" player models introduced
in 1981. Earlier in the year MGM/
CBS Home Video announced
that it will use the CX process in
its stereo " CED" discs .

CX is a co mpatible audio sys
tem that eliminates surface noise
and increases the dynamic
range of audio recordings by 20
dB , resulti ng in a range of near
ly 85 dB-comparable to the
sound of a live concert.

For more on CX, see page 63
of the November 1981 issue of
Radio-Electronics and page 43
in this issue .

Performance specif ications for
videodisc app lications of CX wi ll

continue»! Oil pa,!.!e 8

WEATHER SATELLITE

sel ling to large corporations,
and IBM will have to set up a
network of dealers. That will
take time. Both Apple and Radio
Shack have elaborate channels
of distribution that have taken
several years to establ ish .

A shortage of software may
be another weak ness, says
Kare n Ho rowitz. App lications
programs wi ll have to be made
avai lable for the sma ll business,
educational inst itutions. and
the home. as wel l as for large
companies.

RCA VideoDiscs to use
CX noise reduction

The new RCA " CED" stereo
videodisc system, schedu led for
introduction in 1982, wi ll use
the CX noise-reduct ion system ,

.-.-.....
RCA ENGINEERS JANISE BALDO AND PAT SAITTA MAKE ELECTRICAL TESTS on a Block 5D-a spacecraft (left) . The
spacecraft wi ll become part of the Air Force's Defense Meteorological Satellite Program, which provides weathe r
information for the U.S. mi lita ry and civilian users. The site is the RCA Astra-Electronics laboratory in Princeton, NJ,
where RCA recent ly added a wide range of data-processin g equipment to its testing facilities.

IBM now has a 26% share in
the small business computer
market, and a 2.6% share of the
worldwide personal computer
market ; but it may be some time
before it can increase its por
tion of the small personal com
puter market significant ly. Ac
co rd ing to market research
ana lyst Karen Horowitz, of Ven
ture Development Corp.,
Welles ly, MA, " IBM will have to
strengthen its positions in dis
t ribution channels and app lica
tions software before Radio
Shack and Apple have anything
to worry about. "

IBM will sell the litt le com
puters through its own direct
sales force, IBM's retail stores,
and independent reta ile rs. The
d irect sales force is geared to

IBM's entry in market
boosts small computers

IBM's recent announcement
of a personal desktop com
puter-and thereby plac ing its
seal of approval on small com
puters-is expected by some to
spark growth in the personal
computer fie ld. That fie ld is
div ided roug hly into two levels
small business compute rs priced
from $5,000 to $20,000, and per
so nal co mputers, priced under
$10,000.

Se lected customers of the
First Interstate Bank of California
are participating in a Day and
Nig ht Video Ban king Serv ice. a
six -month electron ic home
banki ng pilot program of the
bank.

Customers can use the sys
tem to transfe r funds between
any number of their accou nts.
They can also pay bills. autho
riz ing the bank to tra nsfer funds
from their accounts d irect to
those of merchants registered
with the service. The customer
can also receive immediate in
fo rmat ion on balances of check
accounts , savi ngs accou nts, or
certificates of deposit. The bank
also post s ge neral informati on , I---- - - - - - - - - - ......L- ---- - - - - - - - - ....L.- - - - - - - - - - - - - -I
incu ding cert ificate-of-deposit
in terest rates and locat ions of
its automated tel ler machi nes.

Customers use Radio Shack
TRS-80 Videotex te rminals and
videotex-equipped TRS-80 Color
Computers, on free loan from
the bank. According to a bank
spokesman, the eq uipment was
selected for its off-the -shelf
!availability and nati onwide main
'tenance network, and because
it is eq uipment tha t an average
bank custo me r wo uld consider
buy ing .

Ind ividual account security is
ma intained w ith one-way pass
word codi ng and individua l
customer ID numbers. To in
crease security. repeated un
successfu l attempts to access
an account result in an automatic
lockout that requires manual re
setting to put the account back
into action .

Video bank service
tested in California
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YOU ALREADY WI HALF
OF THE WORLD'S MOST ADVANCED
HOMEENTERTAINMENT SYSTEM.

You're already halfway to Magnavision"
right now. Because all you have to do is
plug it into your present color TV set.

Magnavision is a turntable. A video
turntable as well as an audio one. It plays
discs that show pictures on your TV. With
stereo sound capability.

And what pictures. Magnavision delivers
a picture that's clearer and crisper than
video tape TV, even TV itself. And the
Magnavision picture lasts, because the
discsare impervious to wear.

See the buttons on the front of the
Magnavision unit? They give you total
control over what you watch and how you
watchit.Consider the possibilities: Reverse.
Slow motion. Individualframe-by-frarne
indexing. More.And you can exercise
control from anywhere in the room, since
Magnavision Model 8005 (shown here)
gives you a full-feature remote control.
AMAZING: PKTU ES WITH mB6 SOU D.
Magnavision even gives you high-fidelity
stereosound.

Just run it through your present stereo
system and choosefrom one of the
many stereo videodiscs (concerts, musicals,
shows).You can't get stereo with video
tape, and stereoTV is years away. Imagine,
now you cansee Liza Minnellif for example,
as well as hear her in stereo concert!

Allof this wonderwork comes from
Magnavision's laser-optical scanner. It is a
beam of light that works like an audio
players "needle:' But Magnavision's laser
optical scanner has none of the archaic
limitations of a needle.

Magnavision is full of ideas. It can be a
learningmachine as well as an entertain-

ment source. Many of the discs are inter
active. You can carry on a dialogue with
them. How To WatchPro Footballt , The
FirstNationalKidisct - games, puzzles,
questions and answers for your children,
The Master Cooking Courses, and[azzerciset
are just four examples.

You can put as many different kinds of
programs on your television screen with
Magnavision as you can imagine. Choose
from over 120videodiscalbums now.
They range from classicmovies to new
releases. Fromsports instruction to art
gallery tours. From cartoons to concerts.
And new programs are continually being
developed exclusively for videodiscs.

Soput your half of the world's most
advancedhome entertainment system
together with Magnavision soon. For the
name of your nearestdealer, please call toll
free 8()(J.447-4700(in Illinois, 800-322-44(0).
iCll 981 N.A P CONSUM ER ElECTRONICS CORP

A NORTH AMERICAN PHILIPS COMPA NY
"Llza In ConcertC . Pioneer Artists'" t Optical ProgramminoAssociatesC

MAGNAVISIO

MAGNAVOX



WHAT'S NEWS
continued from page 6

THE "UNIVERSAL AA CELL" SYSTEM.

THE RCA C30979E PHOTODIODE.

" paper" versions, in spite of the
number of systems proposed or
already being put into use. That
is the opin ion of International
Resource Development, Inc.
(IRD)-a Norwa lk, Connecticut,
consulting and pub lish ing firm
-which has pub lished a 186
page report, sell ing at $985, on
the subject.

One of the chief potentials for
the electronic news services,
IRD believes , lies in providing
information in greater depth
than the regular newspaper .
Thus a subscriber with a video
tex terminal or home computer
could key in a request fo r more
detailed information on an
event than is provided by his
regular newspaper. Another
possibility is that the terminal
user could be provided with a
wide range of news on a subject
previously selected for special
coverage.

The 10% wil l consist in large
part of those who already have
viewdata equ ipment or home
computers. However , IRD ex
pects that during the 1980's the
market will expand to about
$500 mi llion annually, div ided
about equa lly between con
sumer-oriented and business
oriented services .

Electronic newspaper
to fill special gaps

The " elect ronic newspaper, "
(teletext, viewdata, and systems
of the future) will be confined
during the next several years to
less tha n 10% of present news
pape r readers-more than 90%
wi ll contin ue with their present

New photodiode detector
for optical communications

RCA Electron Optics and De
vices has announced a new
indium-gallium-arsenide photo
diode, developmental type
C30979E, for recept ion between
900 and 1650 nanometers. The
new device provides high-speed
responsivity and is opt imized
for detection of 1300 and 1550
nanometer sources. It is in
tended for use in advanced pro
totype fiber-optic systems.

The new device is fitted with a
removable cap that permits
optimum coupling of the fiber
to the photosensitive surface of
the detector. The expected
price will be $450.00 each, with
delivery 30 days after receipt of
order. Those desiring further in
formation may obtain it by writ
ing to RCA, Box 3200, Somer
ville, NJ 08876.

New adapter sleeves
make AA cell universal

A solution to the problem of
maintaining or replacing large
numbers of throwaway batteries
of different sizes on toys or
appliances is offered by a Long
Island inventor. Bert Trattner of
Coram, NY, has patented a sys
tem cons isting of a rechargeable
A cell , a recharger, and plastic
sleeves that fit the cells to appli
cations that requ ire C or 0 cells .

The system is said to offer ad
vantages both in economy and
convenience. Some high-current
motorized toys , says Trattner,
will run longer on a sing le
charge of his battery than the
complete life of a throwaway 0
cell. And whic hever device goes
dead , the rechargeable cell can
replace it, whet her AA, C, or D.

Further information may be
obtained from Burton Products
Corp. , 416 Clubhouse Court,
Coram , NY 11727.

its 1980 meeting in Tokyo . In
this country, the Society of
Moving Picture and Television
Engineers has been study ing
the problem, and the EBU has
been coo rdi nati ng its work wit h
that of the SMPTE. The Orga ni
zation de la Television Ibero
americana also supports the
proposed EBU system. That is
considered especially impo rtant,
because the OTI area contai ns
both the 525- and the 625-line
systems.

I

Digital TV standard
for worldwide use?

The European Broadcast
Union submitted to the Septem
ber, 1981, meeting of the Inter
national Radio Consultative
Comm ittee (CCIR) a proposed
set of digital-telev ision standards
for studio equipment. The Union
hopes that it wi ll be adopted
throughout the world. Such a
standard is needed because
more and more television equip
ment is going digital. Both pic
ture quality and economy of op
eration in international trans
missions would be enhanced if
all units were compatible. .

The EBU believes that a world
standard would mean less ex
pensive equipment, would
benefit international program
exchange, and would lead to
improvement in the techn ical
quality of programs transmitted
from one country to another
country with a different system.

In the EBU system, the sepa
rate components would be
coded, with the luminance com
pone nt sampled at 13.5 MHz
and the two co lor-d ifference
sig nals at 6.75 MHz. Thus the
system would be called "13 .5:
6.75: 6.75."

The Third Wor ld Conference
of Broadcasting Unions sug
gested a worldwide standard at

be finalized at the time of prod
uct introduction, an RCA
spokesman noted .
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Why use their flexible discs:
Athana, BASF, Control Data, Dysan, IBM, Maxell, Nashua,

Scotch, Shugart, Syncom, 3M, Verbatim or Wabash

when you could be using

MEMOREX
for as low as $1.94 each?

Find the flexible disc you're now using on our cross reference list, ..
then write down the equivalent Memorex part number you should be ordering.
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Memorex Flexible Discs... The Ultimate in Memory Excellence
Qu ality
Memorex means quality produ cts that you can depend on.
Quality cont rol at Me morex means starti ng wit h the best
materials available. Conti nual surveill ance thr oughout the
enti re manufactur ing process.The be nefit of Memorex's years
of experience in magnetic media prod uctio n, resulting, for
instance , in prop rietary ooating formulatio ns. The most sophis
ticat ed test ing procedures you'll f ind anywher e in the business.

100 Perc ent Error Fr••
Each and every Memorex Flexible Disc is cert ified to be 100
percent error free . Each t rack of each flexible disc is tes ted,
individually, to Memorex's stringent standards of excellence.
They test signal amplitude. resolut ion, low-pass modulat ion.
ove rwrite. missing pulse error and extra pulse error. They are
to rque-tested, and competiti vely tested on drives available
from almost every major drive manufacturer in the industry
inc luding drives tha t Memorex manufactur ers. Rigid quality
audi ts are built into every step of the manufacturing process
and stri ngent testi ng result in a standard of excellence tha t
assures you, our custo mer, of a qua lity product designed for
increased data reliab ility and con sistent top performance.

Cu stome,..Orlen ted Packaging
Memorex's commit ment to excelle nce does not stop with a
quality product. They are proud of th eir fle xible discs and they
package the m with pride. Both the ir packaging and their
labelin g have been designed wi th your ease of identi ficat ion
and use in mind. The desk-top bo x conta ining ten discs is
conve nient for fili ng and storage. Both box labels and jacket
label s provide full information on compatibilit y, density, sec
toring, and record length. Envelope s with multi-languagecare
and handling inst ruct ions and color-coded removable label s
are included. A wri te-protec t feat ure is available to provid e
data security.

Full One Year Warranty - Yo ur Assuranc e of Quality
Memorex Flexible Discs will be rep laced by Memorex if they
are found to be defective in materials or workmanship wit hin
one year of the date of purchase. Oth er than rep lacement,
Memorex will not be responsibl e for any damages or losses
(including consequential damages) caused by the use of
Memorex Flexible Discs.

Quantity Olacou nts Avail able
Memorex Flexible Discs are packed 10 discs to a cart on and
10 cartons to a case. Please order only in increme nts of 100
units for quant ity 100 pricing. We are also willi ng to acco m
modate your smaller orders. Quantit ies less than 100 uni ts are
availab le in increments of 10 units at a 10% surcharge.
Qu antity di scounts are also available. Order 500 or more
discs at the same time and deduct 1%; 1,000 or more saves
you 2%; 2,000 or more saves you 3%; 5,000 or more saves you
4%; 10,000 or more saves you 5~; 25,000 or more saves you
6%; 50,000 or more saves you 7% and 100,000 or more discs
earns you an 8% discount off our super low quantity 100 price.
Almost all Memorex Flexible Discs are immediate ly available
from CE oOur warehouse fac ili t ies are equipped to help us get
you the qua lity product you need,when you need illfyou need
furt her assista nce to find the flexible disc thafs right for you,
ca ll the Memorex compat ibili ty hotltne. Dial 800- 536-8080
and ask for the lIexibfe disc hotlin e exten sion 0997 . In cali fornia
dial 800-672-3525 exte nsion 0997.

Buy w it h Confidenc e
'rccet the fastest deli very fro mCE of your Memorex Flexible Discs, send
or phone your orde r directly to our Computer Products Division. Be sure
to calc ulate your price using the CE prices in this ad. Michigan res idents
please add 4% sales tax..WriUen purch ase orders are accepted from
approv ed government agencie s and most welt rated fir ms at a 10%
surcharg e for net 10 billi ng. All sales are subject to availabi lity ,
acceptance and veri fica tion. All sales are final. Prices, terms and
spec ifications are subject to change without notice. Out of stock items
will be place d on backorder automatically unless CE is instructed
differe ntly. Minimum orderSSO.OO. International orders are invited wit h
a $20.00 surcha rge for special handling in additio n to shipping charges.
All shipments are F.O.B. Ann Arbor, Michigan. No COO's please. Non
certi fi ed and foreig n checks requ ire bank clearance.

Mall orders to; Communications Elect ro nic s, Box 1002, Ann
Albe r, Mich igan 48106 U.S.A. Add $8 .00 per case or partre j-ceee of
100 a-inch discs or $8.00 per case of 100 Sy.·i nch mini-di scs for
U.P.S. ground shipping and hand ling in the continental U.S.A. If you
have a Master Card or Visa card, you may call anyti me and place
a credit card order. Ord er to lHree In the United State s. Call
anyti me 800- 52 1-44 14. If you are out side the U.S. or in Michigan,
dial 3 13·994· 4444. D..ler Inquiries InyUed . All order lines at
Communic ations Elect ro nIc s are staff ed 24 hours.

Cop yr lght ·1 g81 Co mmunic ati ons Elect roni cs'"

Order Toll-Free!
(800) 521-4414

In Michigan (313) 994·4444

For Data Reliability-Memorex Rexibie Discs

I!!~OMMUN ICATIONS
MELECTRONICS™
Computer Products Division
854 Phoeni x 0 Box 1002 0 Ann Arbor, Michigan 481 06 U.S.A.
Ca ll TOLL·FREE (800) 521 -4414 or ou t. ld. U.S.A. (313) 994 ' 4444
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EDITORIAL
Another New Year

As you read this, 1981 is about to come to its end. In looking
back over the last 12 issues of Radio-Electronics, I'm amazed at
how much technoloqy has advanced, how much of an effect it has
had on our day-to-day lives during this past year, and how much
potential it has to affect our lives in the future.

Simply looking at the last 12 covers of Radio-Electronics is a
-journey in and of itself. We covered Golka's recreation of Tesla's
original high-voltage experiments; flat-panel television; an afford
able satellite-TV antenna; cordless telephones; an inside look at
videodisc players, and presented a series covering electronics in
your next car. We concluded the series describing how to build
the Unicorn 1 robot and started a series describing the proposal
for a videotex service that is before the FCC. Construction projects
included a pay-TV decoder, an analog reverb for your hl-fi, a
$60 modem that lets you use your computer to call the time
sharing networks, an experimenter's design station, and many
more. We showed you how to explore the 100-GHz region and took
a historical look at the deveroprnent of the integrated circuit. we
even presented a comprehensive guide on buying your own
computer. Indeed, those are just a sampling of the many articles
we published.

Whatever 1982 may bring , you can be sure that Radio-Electronics
will be there to cover it. And we hope that you will share it with
us. For starters, our January issue will contain a comprehensive
special section covering video entertainment, including projec
tion TV , videogames, videocassette recorders, videodisc, video
accessories, and more.

Our editors and staff, the people who create each issue of Radio
Electronics, would like to extend to all of our readers and asso
ciates Seasons Greetings and a wish for a happy and prosperious
New Year.

ART KLEIMAN
Managing Editor
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Pana son ic
RF·3100

TEST A NY REC EIVER
Test any receiver purchased from Communi
cat ions Electronics for 3 1 days before you
dec ide to keep it. If for any reason yo u are not
compl etely satisfied, return it in original condition
with all parts in 31 days, fora prompt refund (less
ship ping and handling charges).
NATIONA L WARRA NTY SERVICE

All Panasonic receivers listed in this ad are
backed by a two-year limit ed warranty on parts
and labor. In addit ion, th iswarranty is backed by
a broad network of Panasonic serv ice cente rs.
For two years afte r original purchase, Pana
sonic will repair or repl ace your receiver if
purchased and reta ined in th e U.S.A. Customer
must take it to an authorized service center.
Warranty does not cove r damage from abuse ,
misuse, or co mmercia l use. Proof of purchase is
needed for in-warranty serv ice.

BUY WITH CON FIDENCE
To get the fastest delivery fr om CE of any
receiver send or phone your order directly to our
Consumer Products Division. Be sure to calculate
your price using the CE prices in this ad. Michigan
residents piease add 4% sales tax. Written pur
chase orders are accepted from approved gov
ernment agencies and most well rated firms at a
10% surcharge for net 10 billing. All sales are
subject to availability, acceptance and verification.
Prices, terms and specifications are subject to
change without notice. Out of stock items will be
placed on backorder automatically unless CE is
instructeddifferently. Internationalordersareinvited
with a $20.00 surcharge for special handling in
additi on to shipping charges. All shipments are
F.O.B. Ann Arbor, Michigan. NoCOD's please. Non
certifiedandforeign checks require bankc learance.

Mail orders to: Communicati ons Electron ics~

Box 1002, Ann Arbor, Michigan 48106 U.S.A. Add
$12.00 per receiver for U.P.S.ground shipping and
handling. If you have a Master Card or Visa, you
may call anytime and place a credit card order.
Order toll free in the U.S.A. Dial 800-521-4414.
Outside the U.S.or in Michigan, dial313-994-4444.
Dealer inquiries invite d. Order your Panasonic
Command Series receiver today at no obligation.
CE logos are trade marks of Commu nicat ions Electronics:"
t Panasonic is a registered tradema rk of Panasonic Company,
a Division of Mats ushita Elect ric Corp oration of Amer ica.
Copyrig ht Q1981 Communicat ions Electronics~

We're first
with the bestl'

854 Phoenix 0 Box 1002 0 Ann Arbor, Michigan 48 106 U.S.A
Call TOL L· FREE j800j 52 1-441 4 or ou ts ide U. S.A. (31 3) 994-4444

Consumer Products Division

4~OMMUNICATIONS
"ELECTRONICS'·

Panasonic
COnJnJan~1r!!Jier,e::::.

Command Ser ies
RF-2900

RF-49 00

Panasonlc" RF-4900
Li st p r ic e $549.95/C E pric e $ 38 9 .0 0
Bands: MW 525 -1610 KHz., SWI -8 1.6-30 MHz.

FM 88- 108 MHz.
The Panasonic RF-4900 shortwave receiver fea
tures a 5-digit fluorescent display for all 8 SW
bands, aswell asfor AM/FM. ACor batteryoperation.
Full coverage from 1.6 to 30 MHz on SW. Covers
SSB and CWo Premix Double Superheterodyne.
Fast/slow 2 speed tuning. AFC Switch on FM,
narrow/wide selectivity switch for AM and Sw.
Antennatrimmer.Calibrationcontrol. FETRFcircuit.
Mode switch for AM-CW/SSB. BFO Pitch control.
ANL switch for AM. RFgain control.Tuning-Battery
meter with meter function switch. Separate bass
and trebie tone control. Dial light switch. Digital
display on/off switch. Separate power switch. Rack
type handle. Made in Japan.

Panasonlc" RF-3100
Allow 30-120 days fo r delivery after receipt of
order due to the high demand for this produ ct.
List p rice $369. 9 5 / C E price $ 26 9 .0 0
Bands: M W 525 -16 10 KHz., $W I -29 1.6-30 MHz.

FM 88-108 MHz.
The Panasonic RF-3100 portable 3 1-Band port
able radio has PLL Quartz-Synth esizer tuning
tha t " locks" onto SW stat ions. Operates on AC
or battery. SW freq uencies from 1.6 to 30 MHz.
are in 29 bands. All-band 5-d igit frequ ency
readout. Hori zont al design with front mounted
controls for shou lde r strap operation. Doub le
supe rhete rodyne for c lean SW recepti on. BFO
pitch and RF gain controls. Separate bass and
treble controls. Wid e/N arrow band width se lec
to r. Mete r for tuning and battery strengt h. LED
operat ion indicator. Mete r light switc h. 3Y2" PM
dynamic speake r. Comes with detachable
shoulde r belt. Batt ery power (8 "D" batt eries
not included). Made in Japan.

Panasonlc" RF-2900
List p rice $ 349 .95/ C E price $ 24 9 .0 0
Bands: MW 525 -1610 KHz., SWI -3 3.2-30 MHz.

FM 88-108 MHz.
The Panasonic RF-2900 is a portable fiv e-band
shortwave radio with digita l five digit fluorescent
frequency display. Full coverage from 3.2 to 30
MHz. on SW. Covers SSB and CWoDoubl e
superhetero dyne receiver. Fast/slow two speed
tuning. AFC switc h on FM, narrow/ wide se lec
tivity switc h for AM and Sw. FET RFcircuit. BFO
switc h and pitch co ntrol. RF gain cont rol.Tuning
battery met er. Separate bass/treble tone co n
tro l. SW calibration co ntrol. Dial light swit ch.
Digital display on/off switch . Separate powe r
switc h. Detachable dial hood inc luded. Rack
ty pe hand le. Inclu des whip ante nna and ferri te
co re ante nna, speaker, earphone, recordin g
output jacks, AC line and detachable adjust
ab le shoulder belt. Made in Japan.

Panasonic
RF-6300

Communications Electron ics, th e wo rld's
largest dist ribu to r of rad io sca nners, is pleased
to introduce Panasonic Co mmand Series
shortwave rece ive rs. Pan asonic let s yo u
listen to w hat the world has to say. Un like a
scan ner, a Command Series radi o lets yo u
listen to shortwave broad cast s from co un
tries around the world, as we ll as the U.S.A.
It's t he space age shortwave performance
yo u've been waiti ng for ...at a down to earth
pr ice yo u ca n afford.

All Panasonic shortwave rec eiv e rs sold by
Communications Electron ics bring the
rea l live exc itement of in ternational radi o to
yo ur home or office. Wit h yo ur Co mmand
Se ries rece ive r, yo u ca n monito r excit ing
radio tr ansmissio ns suc h as th e SSC, Radio
Moscow, Ham Radio an d our own Arme d
Forces Rad io Network. Th ou sands of broad
casts in hundreds of different langu ages are
beamed into North America every day. Yo u
ca n ac tually hear the news before it' s new s.
If you do not own a sho rtwave receiver for
yourself, now's the t ime to buy yo ur new
receive r from CEo Choose th e rece iver th at's
rig ht for yo u, th en ca ll our to ll-f ree numbe r to
place your order with yo ur credit card

We give yo u excellent service because CE
distrib utes mo re scanners and shortwave
receivers worldw ide th an anyone e lse . Our
wareho use facilities are eq uipped to process
th ou san ds of or ders every week. We also
export receive rs to ov er 300 co untries and
mili tary insta lla t io ns. Almost a ll it em s are in
stock for quick shipme nt , so if yo u' re a
person who needs to know w hat's really
happenin g around you, o rder today fro m CEo

Panasonlcs RF-6300
Allow 30 -120 days fo r delive ry afte r receip t of
order due to the high demand for thi s product.
List price $749.95/CE price $4 9 9 .00
Bands: LW 150-4 10 KHz., MW 520- 1610 KHz.,

SWI-5 1.6-30 MHz., FM 87.5 -108 MHz.
The new Panaso nic RF-6300 Command Series
PLL synt hesized 8-band po rtable com munica
ti ons receiver, lets you hear the wo rld. The
RF-6300 has fea tures suc h as microcomputer
pre-set t uning and PLL quartz synthes ized
dig ita l tun er. Mic roco mpute r sto res up to 12
di fferent freq uencies fo r push-button reca ll.
FM/MW/ LW/SW1-5 recepti on. Manual tuni ng
knob. Wide /Narrow bandw idth se lector. Double
supe rheterodyne syste m. Fast/Slow manu al
tun ing. Built-in quartz digi ta l alarm c lock . 5 inch
dynamic PM speaker. 3 ante nnas. Mult i-voltage.
Detachable AC cord .Ope rates on 6 "D" batteries
(not included). Made in Japan.

Listen to
your planet I
on a short
wave receiver!
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write/phone:

will help to contain the ozone produced.
Ozone can be quite dangerous. Pro

longed exposure , as you may know, can
result in serious diseases, such as em
physema.

Second , ordinary sewing needles will
not work for long : Early ionizers used
them, and they tended to give out in about
a year , because the needles become blunt.
Surgical stainless steel needles work far
better and last much longer. They can be
bought at surgical supply houses at a low
cost.

Experimenters may be tempted to use
other kinds of emitters, such as copper
mesh or fuzz. Be careful. You can easily
create an ionizer that is spraying off cop
per. tin , iron, and other molecules, which
you might then breathe in. Most manufac-

Many thanks for another fine project
("Negative Ion Generator," Jul y 1981
Radio-Electronics), an interesting re
search idea that I've had pegged on the
board a long while now. I immediately
threw one together from loose parts , hav
ing all but the high-voltage rect ifi er,
though, as of this writing I cannot com
ment on its usefulness. The devious sim
plicity of the unit design is a delight, as
I was not enthusiastic about extract
ing a flyback coil from a junk black
and white TV, which had been my previous
intention. Some thoughts occurred during
construction , which other readers may
find useful.

turers now use stainless steel needles.
There's a good reason : They seem to be
both cheap and safe.
GERALD GROW. PhD,
Tallahassee , FL

I hope that suggestion will help make
th e versat i le light sequencer even more
versatile for your readers .
JOHN FLEMING ,
Turl ock. CA

FIG. 1

DI
1H,14

D2
fHql4

QI-Q4

VERSATILE LIGHTSEQUENCER
I was very pleased to see David Holmes 's

arti cle.on the versatile light sequencer in
your June and July 1981 issues of Radlo
Electronics.

The overall construction was quite
simple and straightforward , though one
feature-sound-sync-controlled light in
ten sit y-could be rewired so that each
channel corresponds to a spec ific range
of audio frequencies : channel 1, highs ;
channel 2, mid-h ighs: channel 3, mid
lows, channel 4, lows.

To accomplish that, the Commons of
each opto-isolator (IC8-IC11) should be
isolated from each other as shown in Fig.
1 below. Four individual PNP transistors
should be used , each with its own filter
network for the correspooding frequency.

NEGATIVE ION GENERATOR
Thanks for your excellent article on

building a negative ion generator (Radlo
Electronics, Jul y 1981). I have built sev
eral. to find out what made them tick. Two
points need to be emphasized.

First. the major problem wi th a negati ve
ion generator is ozone production. Ozone .
by and large . seems to be produced by
internal high-voltage arcs due to sloppy
construction . Any sharp solder jo ints, wire
ends. etc .. will tend to discharge to the
nearest ground and produce ozone . All
solder joints need to be qu ite round and
smo oth: all connections need to be as far
as possible from ground. The sealed case

$75.00
85.00
99.95

• Full autoranging for AC/ DC volts. current
and Hi/Lo Pwr. n for fast. easy use. Touch
button diode test.

• Advanced Micro-Circuit design with re
duced parts count for long term reliability.

• Heavy duty ASS plastic case w ith display
window cover for rugged fi eld use.

• Annunciators indi cate "AC" rnv , mAo n.
kn. plus numerical value for error free
readings.

• Auto decimal. polarity and low battery
indicator.

• Electronic or fus e ove rload protection for
all functi ons. just in case .. .

• Continuity beeper on Models ME-531 and
ME-532 for " No-Look" ci rcuit checkout.

• 10 Ampere AC/DC current rang es on ME
531 .

• Oper ates 300 hrs on two "AA" cells.

• Complete with batteri es. spare fuse. tes t
leads. full one year ltd . wa rranty .

MODEL ME-533
ME-532
ME-531

NORTH ~SOARI
AMERI( :AN ~corporation

1126 Cornell Avenu e. Cher ry Hill . NJ 08 00 2
Tel. (609) 488-1060
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For a FREE demo!

...THAN ANY ANTENNA
IT REPLACES!

AN AMERICAN MADE PRODUCT
FROM AN AMERICAN COMPANY.

Call your local CB Dealer

WHY K40
BECAME THE

LARGEST
SELLI'MG

CBANTENNA
IN JUST

ONE YEAR!
~~

I(4Q
OFFERS A

MONEY BACK

" almost half a century," he should be
aware that it was the amateurs who were
using airspace that no one else wanted ,
and it was they who deve loped the equip
ment to open up that airspace-only to
have it taken away from them through
pol itical considerations involving the
FCC. " Earned" indeed!
RA (Bob) de FOREST,
McMinnville,-OR

UHF-TV RECEPTION
I we lcomed your artic le on improving

UHF-TV reception (Radio-Electronics,
July 1981), but a number of important
points were not mentioned. Among them :

1. Never use MIL or JAN RG-59/U or RG
6/U coax ial cable. It is far too lossy and
leaky. Use on ly RG "type" cab le having a
foam dielectric insulation and a 100%
shield made of aluminum foil.

2. Never use cheap coax bought at a
discount. Some of the stuff so ld in elec
tronics-hobbyist stories is incred ib ly poor
in quality. Spe nd a few do llars extra for a
100%-sweep-tested coax, such as Belden
9243 .

3. Always wrench-tighten connectors
for a positive mating and low VSWR.

4. Keep lead-ins as short as possible.
5. Use an antenna having a 75-ohm out 

put whe never possible.That saves the loss
of a balun, and el iminates the potential
problems thereof.

6. Don 't buy an antenna based on
meaningless claims of sens it ivity based on
mi leage . Use an accu rate field-strength
meter to determine the signal intensity,
and build the system accordingly.

7. Don 't scrimp on qua lity! A profes
sional-quality UHF antenna system cost
ing $200 will outperform and out last any
jury-rig system. If you are in a remote area,
you can 't afford to be " penny-wise and
pound foo lish ."

Anten na systems share a cha racterist ic
in common with lawn -sprinkler systems : If
you try to " get by" with a mediocre instal
lation, you'll spend more money in the
long run tha n you wo uld if you had put in a
top-qual ity system in the f irst place .
ERIC G. LEMMON, Chief Engineer,
VideoTel Enterprises,
Lompoc, CA

RADAR DETECTORS
Ordinari ly, I would have ignored Mark

Recob's reply (Radio-Electronics, Sep-

COl/ t i l/ lie d 01/ page 107

USER'S GROUP
I am a subscriber and would like to say

how mu ch I en joy your magazi ne every
mo nth. I work in the industry, and fi nd
Rad io-E lectronics very supportive.

I have recently become an owner of the
" Dyna Micro" 8080 microcomputer de
scribed in the May, June, and July 1976
issues. In the May 1976 issue . a user's
group was mentioned, and an address
given for those interested. Well , I am in
terested : but the address is no longer
valid .
. Do you , or any of your readers know if
the user's group still exists and , if so, how
to get in touch with it. Any help would be
greatly appreciated.
MARK KLAFT ER.
St. Petersburg , FL

The ECG513 HV diode stack appears to
cost approx imately twice that of a GE-513
equivalent, and SK3443 is an exact re
p lacement, also.

Use a regular number-eight cylinder
spark plug wire to connect the coil to the
diode. The diode ends f it rather nicely, and
if yo u leave access to the wire through a
removable pane l or ot herwise, the ion
generator makes an excellent spark plug
dynamic tester and cleaning accessory.
Be careful, though; I think that about one
minute of high er-frequency discharge will
p it the electrodes greatly. That is how I
tested the oscillator coil before comp let
ing the diode assembly.

Even though free air flow around the
emitte r needl e is essentia l, the needle
shou ld still be isolated from accidental
touch by a wire cage at a radius greater
tha n one inch. (Take a lesson from cattle
prods and laser guns; an arc shock shou ld
not be leth al, but under the skin where
body resistance may be less than 100
ohms, it could be pretty rough.)

Output voltage depends heavily upon
f requ ency and duty cyc le, as well as the
coi l rati o, and the t ransistor life expectan
cy is dependent as suc h also .

Your greenhouse plants may like this
projec t.

One questi on : Does any reader know
where to obtain a TI SN76489 sound
generator controller? That appears to be
an extremely useful microprocessor sup
port IC, w hich I've had the applications
notes to fo r a long time-but I haven't
been able to find one .
STAN K. STEPHENSON II,
Tampa, FL

PIRATE BROADCAST STATIONS
I am myst if ied by Ben Lane 's letter

(Rad io-Electronics, August 1981) com
ment ing up on Robert Grove 's well-written
and informative article on pirate broad
casting stations, which appeared in the
May issue. Nowhere in the art icle did I find
the " leftist rhetoric " that Mr. Lane attri
bu tes to it ; on the contrary, the article
seemed to be in the American spirit of free
do m for the individual.

Mr. Lane should remember that it is in
the Soviet Union , and other simi lar coun
tries, that people risk arrest and imprison
ment for listening to unauthorized broad
casts. That is not the case in the United
States-at least , not yet.

The re are two different viewpoints from
which to evaluate the FCC: the purely.
technical, and the po litical. In the technical
coord inati on of fr equ ency allocation and
eq uipment, they have do ne a very good
job on the average. However, whenever a
central agency is given authority to regu
late the allocation of anyth ing at all
w hether it be airwave usage or st reet re
pai rs-the poss ibility of abuse of individu
al rights will be there.

Consider Mr . Lane 's remark: .....ama
teu rs have earned the ir right to a portion of
the spec tr um." The hidden point of view
lies in the word " earned." Mr. Lane does
not sound like someone who believes in
ina lienable rights, but rather in privi leges
that must be " earned " before being grant
ed by a benevo lent central authority. Now
that is a leftist point of view .

If Mr . Lane has been in this game for

CIRCLE 63 ON FREE INFORMATION CARD



SATELLITE/TELETEXT NEWS
GARYARLEN

CONTRIBUTING EDITOR
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GOING UP

TELETEXT
STANDARD

SHIFTING
LAUNCH

SCHEDULES

AROUND THE
SATELLITE

CIRCUIT

Most satellite users don 't care where the video goes up, as long as it comes down to
their antennas. Nonetheless , there 's an increasing eagerness to have a close-to-home
sate llite uplink especially for business video -users . With that in mind . the re are more
and more satellite uplinks being bu ilt. Several have just gone into serv ice in the
Washington DC area, and they will be used for bus iness communications as wel l as fo r
an increasing number of broadcast and cable-TV network prog rams , inclu ding news
and entertainment.

Another new upl ink is in Salt Lake City, where Bonnevile Satellite Corp. has install ed
a steerable 1a-meter dish (see photo) in a canyon that is several miles from local TV
studios.

Efforts to create a U.S. technical standa rd for teletext got a substantial boost recently
when Telidon Videotex Systems Inc .. the American agents for Canada's te lete xt tech
nology, filed a proposal with the FCC for a " North Ame rican Standard. " At the same
time. a proposal filed last year by CBS. usi ng France's Antiope system. was mod ified to
fa ll in line with the Telidon fo rmat. Technically. some accommodations were made-but
it boi ls down to a compatib le system . The revised Ant iope proposal and the new Telidon
system wi ll also wo rk w ith the AT&T videotex system unvei led earlier.

The FCC is sti ll considering all of the proposed teletext technologies. including a
system suggested by the United Kingdom Telete xt Industry Group, based on British
technology. A final decision may be months away.

The Canadian-French proposal spells out an ambitious plan for teletext. It recom
mends that lines 10 th rough 18 of the vertical blanking interval be allocated for te lete xt.
altho ugh lines 10 throug h 14 wi ll only be used if it is determ ined that te letext data would
not degrade regular video-program signals. The Telidon suggestion cal ls fo r a data rate
of 5.727272 megabits-per-second and calls for " terminal independence." meaning that
varying levels of resolution will be possib le. depending on the sophistication of the
home user's receiver.

Satel lite launches are becoming so numerous that you 'd th ink they would be going off
regularly. But the sensitive equ ipment and t iming of each launch often leads to de lays
and that's what's happened this fall as several scheduled orbits have been pushed bac k.
It started in early September when SBS II. the digital -data bird of Satell ite Business
Systems, ran into a problem on the launch pad that shoved its date back into Octob er.
That change fo rced a postpo nement in the launch date of RCA's Satcom III-A. the new
sate llite that w ill deliver all-cable programming : that bird was due for late-O ctober
launch. but was pushed back to mid -November. In turn Satcom IV. wh ich was scheduled
for mid-December launch, now has a January 1982 date.

• Western Union has rece ived FCC permission to begin bui lding its sixth satell ite, a
$28-mi llion bird due for launch in late 1983.The 24-transponder Westar VI will be built by
Hughes Aircraft and is expected to last 10 years . It will operate in the C-band (6/5 GHz).

• How many people are -taking advantage of at-home satellite reception ? Curre nt
estimates put the audience at 10,000 private-home TVRO 's, growing at a rate of 1,000
install ati ons per month . That rate will probably pick up in coming years. accord ing to
Jonathan Miller. managing editor of Satellite Week . who foresees about 86.000 hom e
termina ls rece iving C-band signals by the end of 1983.That figure could triple during the
follow ing two years-but will then probably drop off if Direct Broadcast Satell ites. using
higher-powered Ku-band . go into operation . Those satellites will permit lower-pr iced
reception equipment.

• Global TV Electron ics has undercut its previous lowest-priced sate lli te rece pt ion
system . They now offer a $1695 setup. including their SAT-TEC R2BR 24-channel
receiver. 1200K low-noise amplifier. and plans for a 12-foot spherical "screen" antenna.
made from 2 x4 lumber. for under $80.



oDYSSEY2
THE EXCITEMENT OF AGAME.
THE MIND OF ACOMPUTER.

ALL FOR THE PRICE OF
AN ORDINARY VIDEO GAME.
Some video games are exciting but
short on challenge.

Odysseys, on the other hand, lets
you choose your excitement from

more than 40 arcade, sports, edu
cation and new Master Strategy

games that are full of challenges as
well as fun , so they keep you coming
back for more.

And some video games have an abun
dance of brainpower, but cost an arm
and a leg. Only Odyssey" includes, at no
extracost, a full 49-eharacter alphabet
and number computer keyboard that

gives you access
to the mind
behind the games.
And now there's

The Quest For The
Rings:" It's the first in our new

Master Strategy Series" of video
games that combine computer

technology, your TV set and an
advanced game board to
transport you to a startlingly
realistic alternate world.

odvssevt Video game fun.
Computer keyboard challenge.
All for the price of an ordinary
video game. See Odyssey

today. It's waiting for you now at
your video games or Odyssev"
Magnavox dealer.

Odyssey2 games Include:
The Quest For The Rings' Speedway'
• Spin-out' • Crypto-Logic ' • LasVegas
Blackjack' Armored Encounter' Sub

chase' Football' Bowling' Basketball
• Math-A-Magic • Echo' Computer Intro

• Matchmaker' Logix • Buzzword' Base
ball' Computer Golf' Cosmic Conflict· Take

The Money And Run' I've Got Your Number
• Invaders From Hyperspace' Thunderball • Show

down in 2001 A.D. • War Of Nerves' Alpine Skiing
• Helicopter Rescue' Out Of This World' Hockey

• Soccer' Dynasty· Volleyball' Electronic Table Soccer
• Pocket Bill iards' Pachinko • Blockout • Breakdown
• cas ino Slot Machine' UFO' Alien Invaders-Plus.
' Included with original Odyssey' purchase.

The excitement of a game.
The mind of a computer.

C *1 N A P CONSU l"lER ELECTRO'oCICS CQFlP A NORT H AMER ICAN PHIL IPS CQt,l1"ll.NY
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New from NRI!
The first at-home training in
videocassette recorder repair

with exclusive videotaped lessons.
LearnVideo/Audio Servicing...

includes RCA state-of-the-artVCR,
NRI Action Video lessons,

plus full training in
colorTV and audio repair.



Free CataloS'"
No Salesman Will Call

Mail the postage-paid card today for
your free copy of our IOO-page look into
tomorrow. Itshows allthe equipment you
get, describes each lesson indetail. And
it tells you about other important career
opportunities inMicrocomputers and
Microprocessors, Digital and Communi
cations Electronics, Electronic Design
Thchnology, and more. send today and
get started on a big new future for your
self. If card has been removed, please
write to us.

national survey of successful TV repair
men shows that more than half have had
home-study training, and among them,
it's NRI 3to lover any other school.

That's because you can't beat the
training and you can't beat the value.
Only NRI combines exclusive fast-track
training techniques with modem state
of-the-art equipment to give you the skills
you need for success quickly and easily.
Only NRI offers such complete train-
ing with so many timely options for
specialized bench experience. send for
our free catalog and get all the facts on
these exciting Master Courses inVideo/
Audio servicing.

~m
NRISCHOOLS
McGraw-Hill Continuing

r Education CentertJ j 3939 Wisconsin Ave.,Itn _Washington, D.C. 20016

We'll give you tomorrow.

Other NRI courses include microcom
puters, communications electronics,
electronic design.

hands-on training on the equip
ment you select.

You can get specialized
audio experience as you build your
own AM/FM stereo system com

plete with speakers. Or gain
real bench experience with
hands-on TV training as you
build a 25" (diagonal) fully
computerized, programmable
color TV and professional test
instruments. Or train with

your own RCA videocas
sette recorder and NRI's
exclusive Action Video
servicing lessons on

videotape.

State-of-the
Art VCR

This modem VCR
features high-technology de

sign with electronic pushbutton
tuning, remote control, three re

cording speeds with up to 6-hour capa
city, high-speed visual search, built-in
clock/timer, memory rewind and audio
dubbing capability. Direct drive motors
and azimuth recording give outstanding
picture reproduction.

It's yours to keep, as part of your
training. You'll not only use it to learn
operation and servicing techniques, but
to play the absorbing NRI Action Video
lessons that come as part of your spe
cialized training. Inword and picture,
you'll learn theory, construction, and
service procedures, see them explained
ingraphic closeups.And you get this
unique training only with NRI!

Learn at Home
at Your

Convenience
No need to quit your job or tie up

your evenings atnight school. No time
away from your family or expensive
travel. NRI comes to you.You are aclass
ofone, getting both theory and practical
hands-on training backed up by our
staff of experienced educators.

NRI the Pros' Choice
More than 67 years and amillion

and a half students later, NRI is still the
first choice inhome-study schools. A

Learn as you work with equipment
youkeep.

Now, you can learn the hottest,
most wanted skill inhome entertainment
electronics...servicing and repairing
videocassette recorders and video disc
players. Well over 2million units have
already been sold and the demand is just
starting! Already, qualified VCR techni
cians are in short supply...people are
waiting up to a month for VCR repair.
Good jobs atgood pay are going begging.

And NRI can get you inon the
action with convenient
and effective at-home
training.



Introducing
the Sinclair ZX81

If you 're ever go ing to buy
a personal computer, now is the
time to do it.

The new Sinclair ZX81 is the
most powerful , yet easy-to-use
computer ever offered for anywhere
near the price : only $149.95* co mp letely
assembled.

Don 't let the price fool you. The
ZX81 has just abou t everything you
could ask for in a personal computer.

A breakthrough
In personal computers

The ZX81 is a major adva nce over
the original Sincla ir ZX80-the world's
largest selling perso nal computer and
the first fo r under $200.

In fact , the ZX81's new 8K Extended
BASIC offers features found on ly on com 
puters costing two or th ree times as much.

Just look at what you get:
• Continuous display, including mov ing
graph ics
• Multi-dimensional string and numerical
arrays
• Plus shipping and handling. Price Includes connectors
for TV and cassette . AC adaptor. and FREE manual.

• Mathematical and scientific functions
acc urate to 8 decimal places
• Unique one -touch entry of key words
like PRINT, RUN and LIST
• Automatic syntax error detection and
easy editi ng
• Randomize function useful for both
games and serious applications
• Built-in interface for ZX Printer
• 1K of memory expandable to 16K

The ZX81 is also very convenient
to use. It hooks up to any telev ision set
to produce a clear 32-column by 24-line
disp lay. And you ca n use a regular
cassette reco rder to store and reca ll
programs by name .

If you already own a ZX80
The 8K Extended BASIC

chip used in the ZX81 is available
as a plug-in replacement for your

ZX80 for only $39.95, plus shipping
and handling-complete with new key

board overlay and the ZX81 manua l.
So in just a few minutes, with no

special skills or tools requ ired , you can
upgrade your ZX80 to have all the
powerful featu res of the ZX81. (You'll
have everything except con tinuous dis
play, but you can still use the PAUSE
and SCROLL commands to get moving
graph ics.)

With the 8K BASIC ch ip, your
ZX80 wil l also be equipped to use the
ZX Printer and Sinc lair software.

Warranty and Service Program**
The Sincla ir ZX81 is covered by a

10-day money-back guarantee and a
limited 90 -day warranty that includes free
part s and labor through our national
servi ce -by-mail facilities.
"Does not apply to ZX81 kits.

NEW SOFTWARE:Sinclalr has
published pre-recorded pro
grams on cassettes for your
ZX81, or ZX80 with 8K BASIC.
We're constantly coming out
with new programs, so we'll
send you our latest software
catalog with your computer.

ZX PRINTER: The Sinclair ZX
Printer will work with your ZX81 ,
or ZX80 with 8K BASIC. It will
be available in the near future
and will cost less than $100.

16K MEMORY MODULE :
Like any powerful, full fledged
computer, the ZX81 Is expand
able. Sinclair's 16Kmemory
module plugs right onto the
back of your ZX81 (or ZX80,
with or without 8K BASIC).
Cost is $99.95, plus shipping
and handling.

ZX81 MANUAL: The ZX81
comes with a comprehensive
164-page programming guide
and operating manual de
signed for both beginners and
experienced computer users.
A $10.95 value, it's yours free
with the ZX81.



$4.95

AMOUNTQTY.

TOTAL

4.95

99.95

39.95

99.95

PRICEt

$149.95ZX81

ZX81 Kit

Shipp ing and Handling

8K BASIC chip (for ZX80)

To ship outs ide USA add $10.00

6K Memory Module (for ZX81 or ZX8Q)

MAIL TO: Sinclair Research Ltd .,One Sinc lair Plaza, Nashua, NH 03061 .

NAME --!

AOORESS ---:

Introducing
theZX81 kit

If you really want to
save money, and you enjoy
building electronic kits , you
can order the ZX81 in kit form
for the incredible price of just
$99.95~ It's the same, full-featured
computer, only you put it together
yourself. We'll send complete, easy
to-follow instructions on how you can
assemble your ZX81 in just a few hours .
All you have to supply is the soldering iron .

How to order
Sinclair Research is the world's larg

est manufacturer of personal computers.
The ZX81 represents the latest

technology in microelectronics, and it
picks up right where the ZX80 left off .
Thousands are seiling every week.

We urge you to place your order
for the new ZX81 today. The sooner you
order, the sooner you can start enjoying
your own computer.

To order, simply call our toll free
number, and use your MasterCard or VISA.

To order by mail, please use the
oupon. And send your check or money

order. We regret that we cannot accept
purchase orders or C.O.O:s.

CALL 800-543-3000. Ask for op
erator # 509. In Ohio call 800-582-1364.
In Canada call 513-729-4300. Ask for
operator # 509. Phones open 24 hours
a day, 7 days a week. Have your Master
Card or VISA ready.

These numbers are for orders
only. For information, you must wr ite to
Sinclair Research Ltd. , One Sinc lair Plaza,
Nashua, NH 03061.

5inclair-





EQUIPMENT REPORTS

Keithley Model 870
Digital Thermometer

CIRCLE 101 ON FREE INFORMATION CARD

Ke ith ley 870
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I RECE NTLY GOT HOLD OF A RATH ER IN
teresting instrument-one that is totally
new to me . It' s a mode/870 digital ther
mometer from Keithley Instrument s,
Inc . (28775 Aurora Rd ., Cleveland . OH
44139), a well-known manufacturer of
high-qualit y test instruments. This unit
is sty led much like their hand-held
DMM 's and features a large 3!t1-digit
LCD readout.

Th e thermometer measures tempera
tures over four ranges: -40" to 200°
Fahrenheit. -40° to 2000° Fahrenheit.
- 40° to 200° Celsius, and -40" to 1370°
Celsius . Those ranges are selected by a
four-position switch on the front panel.
A two-position switch is used to choose
one or the other of the two thermo
couple inputs . All therm ocouples used
are Type K (N iCr/N iAI).

T he unit co mes with a single thermo
co uple on wire lead s: it has a glass-in
sulated bead junction . The thermo
co uple ju st plugs into eithe r the +TC I or
+ TC2 jack, and the - COM jack on the
front panel of the instrument. Two other
jacks on the front -panel output an ana-

log vo ltage corresponding to that devel
ope d by the therm ocou ple and are for
use with a recorder. or an acc urate
DMM fo r high resolution readings
(DMM read ings can be co nve rted into
temperature by using a National Bureau
of Standards chart).

Fo ur special-purpose prob es are
av ailable. The y includ e a prob e with a
sha rp tip for measurements within soft
or se mi-frozen solids : a surface probe
with a special ball-socket ed tip that
keep s the surface of the senso r flush
agai nst what you wish to measure : an
a ir-s tream/gas-st ream probe. whose ex
posed juncti on is protected by a shield
(the shield protect s the junct ion from
the force of the strea m so that the probe
can acc ura te ly measure the tempera
ture of the air or gas), and a hypodermic.
probe for biological and medical appli
cati on s (the tiny junction in that probe
has a one-second time co nstant). All of
the probes themselves are stainless
stee l and have handles and long leads.

If you wish to use two probes (or
thermocou ples) at a time , a specia l
plug-in adap to r (mode /8701) is required.
One note abo ut the adapto r: If you plan
to use it, your probes and thermocouple
will require different te rminations . The
pro bes and the therm ocouple are ava il
able with both the standa rd banana
plug te rmina tions and the miniature
plugs required for use with the adapto r.

Thi s instrument should be very handy
in a ny app licaion where fast, acc ura te
temperature readi ngs are requi red . One
example of that would be to measure the
ca se tem peratu res of high-power tran
sisto rs . To check out the unit , I used it
for a somewhat more mundane task.
Thermostat s on kitchen ove ns are not
too acc ura te in any case , but ours was
co ns ide rably off. It was a simple matt er
to recalibrat e the ove n-tempera ture
knob using the digital therm ometer,
bringing peace at mealtim e !

A han dy instruction manu al that pro
vide s operating instruction s, descr ibes
the use of the probes and adaptors. and
has a complete set of disassembl y and
recal ibration instr uct ions comes with
the unit. A standa rd 9-volt batterv is re
quired for operation: when the battery
is low. a BAT signal appea rs on the read
out. Acc uracy is claimed to be 0.250
of reading + 1° Ce lsius .

Fo r any application that requires fast
and acc urate tem perau re measurement.
thi s digital the rmo meter should be ju st
the thing. It' s sma ll enough for field
wo rk, yet acc urate enough for the lab.
The sugges ted retail price for the model
870 is $199.00. The spec ialized probe s
se ll for $59.00 eac h. and the model 870/
ada pto r se lls for $35.00. R-E

Radio Shack TRS-80
Model III Microcomputer

CIRCLE 102 ON FREE INFORMATION CARD

Radio Shack TRS·8 0 Model III
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MICRO COMP UTERS FOR HOME . BUSINESS .
and indu st ry are now ava ilable with a
bewilde ri ng number of features-and
from almos t as many manufacturers.
One compan y that has done much to
mak e the compute r available to the
hom e and small-business user is Radio
Shack (1400 One Tand y Center, Fort
Wo rth , T X 76 102). The latest addition
to its venerable TRS-80 line is the TRS
80 Mode/ Ill. While prices for this com
puter begin at $699.00 for the 4K Level
I ve rsion. the unit reviewed here is the
business co mputer featuring 48K of
memory and two integral disk drives: it
ret ails for $2495.00.

T he bus iness sys tem comes with two
5\4 -inch double-den sity disk drive s. In

o
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addition. an I/O port will accommodate
one or two external drives. as well as a
cassette recorder. The double-density
disks can each store about 175K bytes.
for a total system capacity (with the
two external drives) of 656K.

A parallel printer-interface and a
buffered Model III bus-extension are
also included. The printer interface lets
you connect any of Radio Shack 's
printers directly .

The 2-MHz Z80-based computer fea
tures a full-size typewriter-style key
board as well as an additional 12-key
keyp ad for numeric-data entry. A RE

PEAT function is included. The Level II
BASIC used in the business system

supports both upper- and lower-case
characters .

The video display uses a 12-inch
CRT monitor and features scroll-pro
tect . 96 alphanumeric characters, 64
graphics characters, and a further 160
special characters. The monitor can
display sixteen 32- or 64-character lines.

An RS-232 serial interface is built
into the Model III business system (it's
optional on the less-expensive version) .
When used with a modem , it lets the
co mputer communicate with others by
telephone .

In operation, we found our TRS-80
Model III to be fast and flexible. The
RF-interference problem that plagued

le-l00

earlie r TRS-80 computers, as well as
many other units, has been greatly re
duced to meet FCC regulations.

If you should run into any problems,
I've found the Radio Shack computer
service centers to be responsive and
helpful. And , as if all of that were not
enough, there is a rapidly expanding
library of softw are covering home,
business, and even modest industrial
applications. To me. it looks as if Radio
Shack has another winner on its
hand s. R-E

Grove Enterprises
ModeIFTR-2

Scanner Filter

5" Wes l "5 St reet . New York . N.Y. 1003e 212·687·222"

PROFESSIONAL TOOL CASE

THE TEST . EQUIPMENT SPECIALISTS

TOLL FREE HOT LINE I,,' , I
800-223-0474

Grove FTR-2
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WITH SEVERAL PROMI NENT DOMESTIC

and off-shore manufacturers now pro
ducing crystal and synthesized scan
ning-receivers, the number of those
unit s in use is growing at an ever-in
creasing rate. Thus, it's not surprising
that listeners are discovering that those
receivers are not immune from inter
ference problems, especially in the
larger cities.

The most common problem is image
interference caused by signals that are
displaced in frequency by twice the
unit' s IF . Ne xt , and in some locations
even more severe, is intermodulation
from nearby tran smitters. Among the
sources of interference most frequent
ly reported are : aircraft being heard on
police- and fire-department frequencies;
National Weather Service broadcasts,
which seem to overpower many scan
ners, and mobile-telephone base sta
tion s, which show up almost anywhere.
Since the VHF high-band is the most
heavily used band for land mobile ser
vices, most of the interference occurs
on tho se frequencies.

In response to those problems, Grove
Enterprises has introduced their model

continued on page 26

Xcelite List price S495.
Offer ends Feb. 28, 1982

600 Combin.tion Screy,d ri... r/Nutdriver Tool

Scrlwdriven
Slotted SCf' WS; R·l « R·3323

R·l "6 R·53 2l5
R·181 S·38B
A·1M S·3161
R·3164 S·51 61
R·3166 S·5 166

Phillip' Sc rews: SX·l01 XST·l 0 l
XST·l 00 XST·l 02
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CHRISTMAS SPECIAL

$349.95
Add SIO
shipping.
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LocLoc Turn those plain looking belt loops
into the latest jewelry fad with
America's newest way to tell time.

It's already a fad in Australia. And
the minute you unlock its secret, you'll
understand why.

The product is a digital watch in a
lock called the LocLoc. The LocLoc
hangs from your belt loop and the digi
tal display is upside down to everybody
but you.

Want the time, flip up the LocLoc and
glance down. There's no watch to
wear on your wrist, nothing to lug in
your pocket and it makes a great way
to keep track of the time while wearing
a beautiful new piece of jewelry on
your jeans. You can wear the LocLoc
on everything from a pair of Calvin
Kleins, to formal evening attire or even
as a piece of jewelry around your neck.

The LocLoc is a full 5-function digital
watch with night light-all housed in a
solid brass case. The case is water
resistant and comes in three textures:
gold-tone, silver-tone, and anodized
black.

Just twist the clasp on the lock and it
opens . Then slip it over your belt loop.
You'll enjoy the freedom of having

nothing on your wrist and the conven
ience of always having the correct time
at a glance.

Want more? The LocLoc comes in a
see through vault-like container that
fits into a denim drawstring tote bag. In
fact, it's packaged as a perfect gift for
both men and women- and for any age
group .

Try one at no risk. Send your check
for $29.95 for the silver-tone version or
$39.95 for the anodized black or gold
tone version, plus $3.00 postage and
handling. (Illinois residents add 6%
sales tax.) Credit card buyers may use
our toll-free number below.

We'll send you your LocLoc digital
watch and clear vault-like container all
packaged in its handy gift denim draw
string tote bag. After you receive it,
attach it to your belt loop. Feel the free
dom of not wearing a watch on your
wrist. See how easy it is to glance
down at the time and notice what a
great accessory and piece of jewelry it
makes. If you're not absolutely con
vinced that LocLoc is perfect for you,

return it for a full refund, including your
$3.00 postage and handling charge.
But if you really like it, order more for
gifts or for your friends.

Each LocLoc has a one-year limited
warranty . Your LocLoc was designed
to take plenty of abuse. In fact, the
case is actually housed in a solid brass
lock. But if service is ever required, our
service-by-mail center is as close as
your mailbox. JS&A is America's pre
miere electronics company and a
company built upon service.

If you're looking for a really innova
tive gift-one that you yourself will en
joy -order a LocLoc today.

~
PRODUCTS
THATo ® THIN~

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

Call TOLL-FREE 800 228-5000
In Nebraska Call 800 323-6400

©JS&A Group , Inc.,1981



Beckman Tech 350/360
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Beckman Tech 350
and Tech 360 DMM's

Our test
Co nnecting the device to a calibrated

signal generator and feeding its output
to a sca nning receiver, we verified that
the mid-band rejection is nearly 30 dB
as claimed . In addition we found that
the insertion loss was only I dB at VHF
high -band frequencies: the insertion
loss did lise slightly at UHF frequencies.

All in all. we found that the model
FTR-2 doe s perform as the manufac
turer claims . While it will not remove
all interference problems completely. it
can provide considerable relief in
crow ded metropolitan areas . The model
FTR-2 se lls for $39.95. plus $2.00 ship
ping. from Grove Enterprises. Inc ..
Brasstown. NC 28902. R-E

BEC KM AN INSTRUMENTS INC. (2500 HAR 

bor Boulevard. Fullerton, CA 92634),
the we ll-known maker of prec ision test

co ntinued on page 30
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lem that is often encountered by scan
ner users. but rare ly recognized as
suc h.

A series-tuned LC trap is connected
from the ante nna co nnectors to ground :
that trap pro vides the tun able notch.
Th e Q appears to be high, permitting a
sha rp not ch at the frequency selected
witho ut atte nua ting the adjace nt fre
quencies. Na tura lly, a single-stage tuned
ci rcuit such as this can not be tuned
preci sely to a single frequency, but the
unit performs quite well cons idering its
simplicity and low cost.

Th e front -panel sca le is roughly cali 
brated to show the approximate sett ings
for variou s sources of interference .
While not precise, the scale lets the
user turn to about the right spot quick ly
before fine tuning.

I

2.00

Shown wi th OT59S and 2-0 T59B
breadboards (Not Included)

NO RISK GUARANTEE
If theproducts listed here do not meet our
expectations, you may returnthem Withi~ 30
days lora fulirefund. Your satisfaction isour
most Important concern. Covers kit products
pnorto assembly.

sca nner' s antenna jack . To use , simply
turn the front-panel knob until the of
fending signal is rejected.

One thin g to keep in mind is that the
filter will surpress only a single fre
quency . If there are several interfering
signals . all with different fund ament al
freq uenc ies. the filter will be only
partially successful.

How it works
Th e circ uit here is very straightfor

ward . The IN and OUT ante nna con nec 
tors are interc onnected by a 68-pF
capac ito r. Th at was done to pre vent. or
at least diminish. IF feedthrough from
short wave broadcasts . That is a prob-

New! JW Jumper Wire Design Asst.
Contains 350 wires cut to 14

different lengths, to fit breadboard
modules. Pre-cut, pre-formed and

.~.. ...?_~~~. ... ~..,;, individually color-coded. Allwiresolid
~ tinned , 22 guage with PCV insulation.

Packed in convenient, sectioned box.$9.95

$ 2.59
10.24

• 2 Variable Clock Generators
• 2 Decade Counters
.5-Volt Supply Pins
• Complete Instruction Manual

QT47B
QT47S

SAVE 6100 Universal Designer $59.95
$10.43 1QT59S Breadboard 12.50

2QT598 e 2.99
ON COMPLETE 1;)um W' 5.98

DIGITAL per IreAsst 9.95

~~~:~ 1~:: DESIGN LAB NOW ONLY $77.95~

21654 Guide to CMOS Basics $8.95 Please rush the following:
CMOS devices, their characteristicsand design rules. ~AHoesign Lab. $77.95 O~jumperWire Asst.$ 9.95
22 useful experiements demonstrate concepts.
21452 Electronics Thru TrOUbleshooting 10.95 - Designer only 59.95 _ 6101Logic Course 29.95
Practical troubleshooting situations and simple, _ Designer kit 49.95 _ Book 21 654 8.95
reproducable examples . Fifteen chapters including _ QT47B 2:59 _ Book 21542 10.95
question and answer section. Liberally illustrated. _ QT47S 10.24 _ Book 21626 12.95
21626 Design ofTransistor Circuits 12.95 _ QT59B 2.99 _ Book 21 740 29.95
A self-teaching course on designing transistors clr- _ QT59S 12.50
cuits. Exploresfundamentalsof activesemiconductors.
21740 Basic Electricity / Electronics 29.95 ORDER TOTAL - -----
5 volume set features unique programmed teaching Add 6% forpostage _
method . Provides basic preparation for electronics, Add$2.00handling(under $25) _ _ -==:=.--__
radio and TV repair. No previous knowledge required . Add $1 .00 per $1.00 insurance _

~.,.RO__"u( ~ TOTAL ---
5_ IIiiiiIII~ FOR FAST DELIVERY CALL:

14803 NE 40th, Dept . ERE12 ~~ TOLL 1 800 426 1044
Redmo nd, WA 98052 (206) 881-0857~ _ FREE - - -

The 6100 UNIVERSAL DESIGNER is an indispensible aid
to digital Ie design . Plugs directly into breadboard
elements to provide most often used inputs and outputs
at LOW cost.

Save Time and Money!
• Quick and easy breadboarding • Re-use as many timesasyou want

connections • Easy transition from prototype to
• Build digital circuits, games, audio wiring diagram

circuits and more. • Ideal fordigital training classes
• Timesaving digital design aid • Great addition to Engineering lab

Features Include:
.2 Bounceless pushbuttons
.2 Readouts with BCD Inputs
• 4 Switch outputs
.8 LED monitors

Learn Digital Logic - 26 Experiments
6101 " Experimenting with Digital Circuits "
• Ali necessary parts included
• Learn gating, binary addition, subtraction and more
• Get hands-on experiencebybuilding circuits and

performingexperiments.
• No logic experiencenecessary. Good for beginners,

intermediates, electronic enthusiasts $29.95

Assemble Circuits in Minutes-Re-use r~~;;:==;~~=====::<1
Components - GSC Quick-Test Breadboards
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co ntinued }i"O/ /1 page 24

FTR-2 scanner filter. That dev ice is a
tunabl e wave trap designed to notch
out inte rfering signals. Tunab le (using a
fro nt-pane l knob) ove r a range of
approximate ly 76 to 220 MHz . the filter
will atte nua te undesired signals by as
mu ch as 30 dB while allowing other
signa ls to pass uneffected .

Th e filter is very easy to use . To
hook it up. simply plug your ante nna
cable into the rear of the unit and plug
the inte rconnecting cable into your

NAME ADDRESS _

CITY STATE ZIP _

o VISA 0 MASTERCARD CARD NO. EXP. SIG. _

o Please send information on additional products available .-----------------------------------26 CIRCLE 62 ON FREE INFORMATION CARD

------------------~SAVE 61 0~ D1GITA.L DESIGN LAB ~~_~t~~E~T~A~~~ I::~ct:_

$10 43 A Unique design accessory Designer only: $59.95 Assembled I
• for engineer, student or hobbyist KIt: $49.95 I
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Nobody but Simpson offers a choice of 29 UL·Listed analog and
digital test instruments, and a selection of matching, UL-Recog
nized accessories as well. Each one meets the UL-1244 Stand
ard for Safety of Electrical and Electronic Measuring and
Testing Equipment. Available at leading electrical and elec
tronic distributors.

na special pamphlet "Straight Talk About UL-1244 Listed Test Instruments "

• KNOW YOUR TEST INSTRUMENT!
• KNOW WHAT IT CAN AND CANNOT DO!

• KNOW THE CIRCUIT BEFORE YOU TEST IT!

KATY INDUSTRIES

ELECTRICAL EOUIPMENT
AND PRODUCTS GROUP

260-7PRT
260-7PMRT
26Q-7RT
270-5
270·5RT

260·7
260-7M
260·7MRT
260·7P
260·7PM

26<H5XL
260-6XLM
260-6XLP
26<H5XLPM

14 SIMPSON 260~ VOMs3 SIMPSON
AMp·CLAMP~ TESTERS

294-2 295-2 296-2465-2A
465-20
467
4678

462
463
464·2A
464-20

460-4A
460-40
461·2
461-2R

12 SIMPSON
DIGITAL MULTIMETERS

SIMPSON ELECTRIC COMPANY
853 Dundee Avenue, Elgin, IL 60120
(312) 697-2260 • Cable SIMELCO • Telex 72-2416

INSTRUMENTS THAT STAY ACCURATE IN CANADA: Bach-Simpson, Ltd., London, Ontario
IN ENGLAND: Bach-Simpson (U.K.) Limited, Wadebridge, Cornwall

CIRCLE 61 ON FREE INFORMATION CARD



tests

~HITACHI

Call For Our Pri ce

Call For
Spec ial Intro
Price Offer

V·151B 15 MHz Single Trace
V-152B 15 MHz Dual Trace
V·202 20 MHz Dual Trace
V·301 30MHz SingleTrace
V-302B 30MHz Dual Trace
V-352 35MHz Dual Trace
V-550B 50 MHz Dual Trace,

Dual Time Base
V-l050 100 MHz Dual Trace,

Dual TIme Base

New Low Distortion Function Generator

tmttMMI MODEL 3010
• Generates sine, square and triangle

waveforms

• Variable amplitude and fixed TTL square-
wave outputs

• 0 .1 Hz to 1MHz in six ranges

• Push button range and function selection

• Typical sine wave distortion under 0 .5 %
from 0 .1Hz to 100kHz

• Variable DC offse t for engineering
applications

• VCO external input for swee p-frequency

I(EITHLEY

80MHz Counter with Period Function
MODEL 1820
• 5Hz to 80 MHz reading guaranteed

1OOMHz typical

• Period measurements from 5Hz
to 1MHz.

• Period average . auto and manual
positions

• One PPM reso lution

• Totalizes to 999999 plus overflow

• Elapsed time measurements from .0 1
to 9999.99 seco nds plus over flow

• One-megohm input resistanc e

Call For O ur Pri c e • Bright .43 ·· high LED readouts

New Sweep/Function Generator
~mm,L'i MODEL 3020
~__.III • Four instruments in one

package-sweep generator . func
tion generator , pulse generator ,
tone-burst generator.

• Cove rs 0.0 2Hz-2 MHz

• 1000 : 1 tuning range

• Low-d istortion high-accuracy
outputs

• Three-step attenuator plus
r vernier control

• Internal linear and log swee ps

• Tone-burst output is front-panel or
externally programmable

Model 169
BENCH/PORTABLE DMM
• 3% Digit liquid crystal

display
• 0.25% basic accuracy
• 26 Ranges
$189.00

We carry a full line of multimeters, oscilloscopes, frequency counters, audio and
RF generators, power suppli es and accessories .

Just call our Toll-Free number and one of our exper ts will answer all your
questions about test equipment.

KEITHLEY

WESTON

:KPRECISION

New Portable Digital
Capacitance Meter

~.~ATAPRECISION

THE TEST EQUIPMENT
SPECIALISTS

TOLL FREE HOT LINE~
800·223·0474 t::::=::I

VIZ nan TRIPLETT

8 Non-U..... 5yst""'"

~HITAOHI

ePHILIPS

HOLIDAY
» 0~I3GUaJl1«

54 WEST 45th STREET, NEW YORK, N.Y.10036
IN NEW YORK STATE 21~687-2224

LEADER

~IF~L~U~K~E~I ~ HICKOK

en
Q
z
oa:
I-
@
...J
W

o
Q
«a:

28



• Selectable aud ible
indicator fo r
continuity
or level detection

• 3V2-digit resolution

• 0.25 % basic de accur acy

• LCD display

• Over load protection

• Six fun ctions
dc voltage
ac voltage
de current
ac current
resistance
diode test

• Nine functions • Peak hold on voltage
dc voltage and current funct ions
ac voltage
de current
ac current
resistance
diode test
conductance (1IR) • 3Y, -digit resolut ion

logic level and • 0.10/ 0 basic de acc uracy
continuity detect

temperature (K-type • LCD display

thermocouple) • Over load protection

$139

~lFSL~U~K~E~~ ® DIGITAL MULTIMETERS

Model 80228:
The Troubleshooter

• Seven functions
dc voltage
ac voltage
de current
ac current
resistanc e
diode test
conduc tance (l/R)

• 3Y2-digit resolution

• 0.1 % basic de acc uracy

• LCD display

• Ove rload protection

• Two yea r part s
and labor wa rranty

Model 80208:
The Analyst

Single Trace 15MHz

THESE 1981 B&K OSCILLOSCOPES
ARE IN STOCK AND AVAILABLE

FOR IMMEDIATE DELIVERY

1479A Dual·Trace 30 MHz
1477 Dual-Trace 15 MHz
1432 Dual-Trace 15 MHz Portable
1476 Dual·Trace 10 MHz
1466 Single-Trace 10 MHz
1405 Single-Trace 5 MHz
1420 Dual-Trace 15 MHz Portable
CALL FOR OUR

EARLY BIRD SPECIAL LOW PRICE

PORTABLE
OSCILLOSCOPES
BATTERY OPERATED

• Non-Unsar Systema

I Call For Our Prices

MS-215

Dual Trace 15 MHz Dual Trace 30MHz

12mA, 20mA, 200mA, 2000mA, 10A I 2%

AC CURRENT

12mA, 20mA, 200mA, 2000mA, 10A I 3%

RESISTANCE ....
CD
00....

o
[!l
ms::
III
m
:II
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CALL US
FOR OUR

HOLIDAY

SPECIALSI
.5% I

ACCURACY

1%

L·5%

RANGE

DC VOLTAGE

DC CURRENT

KEITHLEY

I200Q, 2kQ, 20kQ, 200kQ, 20MQ

I 200mV, 2V, 20V, 200V, 1000V

AC VOLTAGE

I 200mV, 2V, 20V, 200V, 750V

MODEL 130
DIGITAL MULTIMETER

$125.



Case $10.00 Shipping $3.00

When the diode test-range is selected,
the voltage drop in millivolts across the
junction being checked is shown on the
31t2-digit LCD display . Among the uses
for that range are determining the semi
conductor type (silicon or germanium)
and testing a transistor for bad junctions
or leakage. Any test can be made in
circuit provided that there are at least
300 ohms of resistance in parallel with
the junction under test.

The four input jacks on the front
panel are CO MMON, VOLTS-OHMS, AMPS

and to AMPS . The AMPS jack has its own
2-amp fuse. The meter itself is protected
by a 3-amp fuse . All of the jacks are
UL-approved , and there is no exposed
metal. The test leads are rather novel:
They have insulated plugs at both ends .
Simply plug one end of the lead into the
test probe you want to use, and the
other into the meter. The standard
probes have sharp tips and a protecti ve
collar.

Small switches in the top right comer
of the front panel are used to tum on
the unit, tum on the audible continuity
test, and select between RMS AC and
RMS AC + DC (Tech 360 only) . The con
tinuity test is used to avoid having to
dea l with the slow settling-time typical
of most LCD displays. To activate it,
set the CONT INUITY switch to ON and
turn the selector switch to the desired
resistance range . When the continuity
test is in use . the unit will emit a beep
and an .. f!" symbol will appear on
the display any time the resistance is
less than twice the maximum of the
range selected. The display will show
the exact res istance within 1t2-second.
Overrange reading s are also indicated
by the displa y.

The Tech 360 has a special socket for
a K-type thermocouple. With that
probe in place, the meter can measure
temperatures from -200 C to + 1265" C,
and then display them directl y on the
readout .

Most of the circuitry is contained in
three Ie's. The majority of the meter 's
functions are handled by the LSI
" multiprocessor" IC. A smaller IC is
used to generate the audio tone used in
the continuity test. The third IC is a
high-preci sion divider network used on
all the ranges, and helps assure accuracy
for many years.

Both meters are battery powered
(just the thing for hot-chassis TY sets)
and require 6 D-size cells. Battery life is
claimed to be 12,000 hours continuous,
or up to four years in normal use: only
alkaline cells should be used as replace
ment s when required.

In addition to the thermocouple for
the Tech 360 , the re are severa l other ac
cessorie s available for the two meters.
A high-volt age probe extend s their
range to 50 kilovolts. with an accuracy
of ±2% . A peak-detecting RF probe ex-

co ntinued O il page 4/

Model 135. First
4 V2-digit DMM with
hand-held
convenience . .. $235

all, and each function and range is
selected by using the large rotary switch
on the front panel. The ranges are as
follow s: AC volts, in 5 ranges, from 200
mY to 1000volts full-scale; DC volts, in
5 ranges , from 200 mY to 1500 volts full
scale ; AC and DC current, in 5 ranges,
from 200 IlA to 10 amps full-scale. and
res istance , in 7 ranges, from 20 ohms to
20 megohms full-scale .

The remaining range is marked with a
diode symbol and is used for testing
any semiconductor junction. Unlike the
resistance ranges which are " low
power " and do not cau se a junction to
conduct, this range outputs a maximum
of 4 rnA from a constant-current source.

THE TEST EQUIPMENT SPECIALISTS
TOLL FREE HOT LINE

800-223-0474

ADtIANCI! IS PROUD TO INTRODUCE the
Line of High Quality Digital Multimeters

Featuring The New 130 Hand-Held DMM

ACC URACY SENSITIVITY

MODEL DCV DCA ACV ACA fl DCV DCA ACV ACA fl

130 0.5 % 1% 1 % 2 % 0.5 % 100/,V l /'A l OO/,V l/'A l OOmfl

131 0 .25 % 0.75 % 1 % 2% 0.2 % lOOIN l/LA lOO/N li LA lOOmfl

135 0.05 % 0.5 % 1 % 1.5 % 0.2 % IOO/,V 10/,A lOO/,V l/'A l OOmfl

Rugged DMMs from Keithley - all feature large , bright
LCD display , ea sy-to-use rotary switches, externally accessible
battery and fuse , IDA current range , diode test capability, low
batter y indica tor, cus hioned components .

Model 131. Similar Model 130. Our
to Model 130, with most popular model,
increased the price/perfor-
accuracy $134 mance champ .. $125

KEITHLEY

5<4 WEST <4 51h STREET. NEW YORK. N Y 100362 12·6 87 ·2224

EQUIPMENT REPORTS
continued fro m page 26

equipment, has introduced a pair of
bench-model DMM's suitable for lab
use, servicing, or any other application
where a highly accurate multimeter is
required . The Tech 350 and Tech 360
DMM's are nearly identical, the major
difference being that the Tech 360 can
provide true RMS AC-voltage readings.

Although the instruments are com
pact (about the size of a cigar box),
they can make an amazing variety of
measurements. There are 30 ranges in
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LOW COST HIGH
FREQUENCY COUNTER

MODEL NO. DM-7

///11/1111 11/1"" 11111 II \ \\\\\\\\\\

TneAIb-. Mode! OM-1, 8 01911HlgtlFrequency Counler IS usy to use, 5* Itch
se1ecublet,me «lIseInput tlyI s,"glt BNC. notn,ng10 bUild'

- 5 Hz10550MHz
- 8 b1g u sy-to-rud 0- 11191'1 IntenSIty LEDdsplay
- Crystal ( ~3ppm (f1 2Sol c:ontrol\edO.1cr t Osee , g'le bm6
- Corrten,enl btnchlOPSin (1'"lc l 0""x31

durlb1e.ttrlctrteuse

,~~~
I~~.
~1~~ - ~

D1ftC11 M Ohm . •pprox. JOpF
6OOVp-por300V(DC...At pe.kl
CH1 . CH2. OUAl. AOO . OIFF
DC-500 kHz. 5mVdrv-5V ,dlV
Ph,sedifference DC- 10kHz3"

Auto. NORM. TV ( + ). TV ( - )
TVsync-stp.r.torC1rtu l1
Over1dlVrv sync-s~n' l l

OverWp-p(Vsync-slg", 11

Frequency Inlernll Extern. '

2OHz -2MHz 05dlv 200mV
2-15MHz 1 SCl iV aoomv

130BUB3115'1nc1l , roundSh.pe)
8x1OdIv (1dJV . 9 5mm)
Approx 2kV
OverSVp-p

SmVldlv-5V'dJV .:d%. DC-15MHz. - 3d8
1mVidlv- W'1I!V:..6%, DC- 5MHz Typ. - 3dB
(Uslngx5amphflerJ
2.4ns
Moreth. ll .4dlV.115MHz

HITACHI SCOPE
SALE CONTINUED BY
POPULAR DEMAND!

InpulRal'ldC
MaxImummeutYOltJge
DISplay mode
X·Yoperallon

RlselllTie
Dynam1c rlnge

• HonlOnaJ deflection
Sweep modt
TVsynchronrlltlOn

Inlema!
Extenul

• YertJC.ll defltCtlOn
StnSltMly IndbandWidth

• CRT
Displayaru
Accelerat(ln potential
IntenSltymodulition

- STIL comp.bble inputchannel' (I TIL load per

_ ~~~~)m~~I~~6~e~ ~~~I~~e1c.a6b~OItS adjusta-
ble.

- Trate amplitudeandspacJ~g controls,
- 4or8channelselector sWItch.
- 8 color coded input cable. 24~ longWith insulated

.1I1000Iorcllp,.
- External 9 voe power supply included (Model

MMAC-2).
- SiZl6.2S" , 3.75" , 2".
- SNe Oulput cable Accessory (Model PSA·2 . dd

SI4.9S).

VIEW 8
CHANNELS
AT ONCE!

$6300

LOW COST CAPACITANCE
METER MODULE, DM-8

Connect thishighQualitylowcost Capacitance MeterModule. DM
Stoyour digital VoltMeter and turnit intoaDigital Capacitance Me
ter-the Low CostWay!

REGULATED TRIPLE POWER
SUPPLY. LOW PRICED!. DM-6

Afullyassembledandtestedpowersupplythat provides I saUd. fullywiredtriple

~~~~P81~ :~~~I~~~~IYefr 1~I~~~~h~rt'g~g:. ~i~~tpp~~; ;~o~
indiCltorLED. Completeand rel dyepor usein adurlbte(8 ~ x 6~ x 3 112·) meul
case.

- ~~~F"d range(button) from lpF 10$ 6300- ZeroClllbri tioncontrol •
- Inoneeasytouse., self-containe.dpackage.
- Batterypowered. WIth"push to read" bat-

tery saver cirCUIt (9V battenes not in
cluded.

- Size6.25-' 3.75·, 2".

FREQUENCY MmR MODULE
"5Hz to1OOMHz" I DM-11

COMPLETELY
ASSEMBLED
PRE-CALIBRATED
PRE·TESTED

Men ure lreQuenclts lrom SHzlo l00MHzon your d,gltll vcnrreterwith. resolu\lOn 0131'2
dlQlts - easy 10use- per1eet lor field sefVlCe - t.1b lUling - ~e nobbylSl ! tcnnecttne
DM-11toyour DVM. set tneDVM to the 2VOC r. noe. connect aS191l11to Ille DM-11VII' BNC
c.ble (nollncJudtdl . r\dmusure thelrtquencyof Iny sccrce HI te R'r\geLEDs InsurelU I
accur. tern dlng5
- Frequency RingeSHzlo l00MHz
- Input Imped.ra 1 MtgOnm
-Input SenSItIVIty < l ooHz<8OMV

100Hz- 6O't4Hz <30MV

> EOMHz< 1OMV $6300-S,,,62S· x3 7S· x2·
- ExterNI W DCpo-er supplyItlOUded

- ~~~~~~~;;A=.so,., jMod. 'SA-21
ldd $1. 95

o2""sdlV-O 2s..'dlV ~ 5' , 19c.hbr.ltd steps
10l1n'ts ( ~1%1

100nsdl\'

1kHz ~ 10'- Typ. SQu.rew.vt
o5V~ 3'Yt

1l1lV 1'21J~21J 2<OV1 : 111';
5060Hz. ..OW
Approx , 21S(WI x 19QiH) x .400(Olmm
Approx 8 Skg
0- 1".O·C

• Wttght

• .t.mblentoper.l lOn
temperature

Tnooer Slope
SwttptJme
Sweep-Iune tNgnll ler
MIX sweep rate

• Ampbludecahbrltor
Wrttform-• Power rtqulrtments

.DlII'It!1slOns

MODEL V-152B
WITH 2 YEAR MFG. WARRANTY

$64495

WITH FREE DM-12
8CHANNEL MULTIPLEXER

ACOMBINED VALUE
AT LIST OF $804.95
YOU SAVE $160.00

Completely
assembled and
tested ! Ready
touse!

.11

[~1- J

...,_ ..... 1(..- '~J'_ r-..'-.-1 Xl'"

Ili:Bliilli:irnrrimiiiS
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ORDERS ADD
POSTAGE & HANDLING

7.55

FREE ALBIA
DESIGNERS
TEMPLATE

WITH EVERY
ORDERRECEIVED

UP TO S10.00 S1.95
S10.01- 525.00 3.75
S25 .01 - S5O .00 4.65
S50.01 - S100.00 6.45
ORDERSOVERSI00.00
WITli INUNITED STATES

ALBIA SATISFACTION WARRANTY:
FOR FAST AND DEPENDABLE DELIVERY SERVICE

CALL TOLL FREE: 1-800-243-6953

ALBIA ELECTRONICS INC
44 KENDALL ST. • P.O. BOX 1833 • NEW HAVEN , CT. 06508

INCT. AK &HI CALL 9A.M. to
COLLECT(2031467"5590 5P.M. E.S.T.

WE ACCEPT MASTER CHAROE, VISA AND AMEX CREDIT CARDS
ConnecticutResidentsadd7112'10 SalesTax. Pricesshownin U.S. currencyonly. Foreignorders add15'10 .

If forany reason, whatsoever. youarenotcompletelysatisfied with
your purchase. return it within 30daysof purchasedate fora full
refund- it'sassimple asthat! Shipping& Handling charges not
refundable.

FREE 1981
SALE FLYER
NOW BEING
MAILED! SEND FOR
YOUR COPY TODAY!
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NOT
A

KIT!

MODEL
DM·13

STOCK NO.
15-0013

Model
No. DM-9
Stock No.

30%OFF!
DM-9 Logic Probe
ALBIA'S ECONOMY DIGITAL

DM-9 MULTI-LOGIC
COMPATIBLE 5-15VDC PROBE

Hawfunbuildingthisuseful kitand SIremoneyat thesametime. Stop
wastingtime lookingfortheright resistor, here'sahandy kit thatyoucan
easilyzsstrnblethatWill provideMrythingyou'll probablyneed atyour
nng.rtlps.
- Withcomplttll step-by-step easy tounderstandassembly instructions

- AllresiSlOrs" " I2W. tt. tolerance =5% $3900- 5%accuracy
- 2. pcsltlons
- 2ranges

Model DM-13 Kit

LOW COST RESISTOR
SUBSTITUTION BOX

SPECIFICATIONS
INPUT IMPEDANCE 300.000

Ohms; THRESHOLD Logic 1
thresholds (HI·LED) 70% Vee

lo gIC 0 tI1" sI1olds (lO-LEO)30%Vee; MINDE·
TECTABlE PULSE WIDTH 300 nanoseconds;

MAX. INPUT SIGNALFREQUENCY 1.5 101Hz; PULSE
DmCTDR (PULSEl ED) High Speed pulsetrainor

single events ( + or - transitions)activate 1110 sec
ond pulse stretcher. MAX. INPUT VOLTAGE =50V

continuous 120VAC for less than 15seconds. POWER
REQUIREMENTS5VoltVee 30M. 15VoItVee'OM. 25
Volts max. withpower lead reversal protection. DPER·

17-0009 ~~~G8~~~~W:lx02~~;:7~~~~E~~z~go~
(85g) POWER LEADS 36" (61 18
c~ ) withcolor codedinsulated $ 86
clips.

LIMITED
SUPPLY

Thefeaturesare many on this QualityAlbia
test instrument;will
detect low rep. rate
pUlsesJupto1.5
MHz); etects low,
high orpulsed logic
levels withamini
mumdetectable
pulsewidth of
300 nsec.
Easy-to
interpret 3 LED
readout. Built
inover-Voltage
and reverse
polarity
protection .

AFAVORITE
/7 OFPROFESSIONAL

11" ENGINEERSFOR •
SmlNG UPTEM PORARY • Design

DESIGNS AlbiaQUICKLY & EASILY Mate™
Circuit Designers

Pre-wired pre-tested - don't let this pricefoolyou, this
is a high quality, high Ie capacity, portable self
contained circuitdesigner

- Control switches and buffered - Self-powered , inone compact,
LED logic indicators good looking and durable

- Plug your ICs into solderless carrying case
breadboards, tieinpower and - Ideal forhome experiments,
ground, connect your logic the laboratory and students
switches and LED indicators _ Battery (41'h Volt Ccells ') or
- FAST, EASY TO USE! AC powered providing eco-

_ All interconnections between nomical bench use orconven-
LEOs, switches and circuits via ient portable use

• 22·26solidwire ' Batteriesnotincluded
DM5-B POWER SUPPLY ADAPTER ACCESSORY $18.50

ORDER TODAYI .: \
NOTICE! [ , #' ~""+-J
SALE PRICES LIMITED TO ACTUAL '\.J',
INVENTORY AT TIME OF SALEI ~ .:. .._ .iU",,~i.-----~

NO DEALER ORDERS PLEASEI

Design Mate™ 2 Low Cost Function
Generator DM-2 isa3-waveform function
generator, with ashort-proof output amplifier
providing both variablesignal amplitudes and
constant output impedance. Completely wired,
tested, calibrated and ready to test anything from
audio amplifiers orop-amp and educational
laboratory designs to complexindustriallabora-
toryprojects . $4997Model DM·2
Stock No. 05-0020

LIMITED
SUPPLY!

MODEL $58DM-5
STOCK NO.
14-0555

NOTA KIT!

500/0 IN SAVINGS
ALREADY LOW FACTORY DIRECT PRICES!

END HOLIDAY
HOUSE CLEARANCE!!
1stTHROUGH DECEMBER 31 st, 1981 ONLY!!
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WhenyoudotJyou'llprobablypickCIE.
You cautJt affordto settlefor

less..hen itcolDesto solDething like
electronicstraining that could

affectyour..hole life.



All this train ing takes effort.
But you'll enjoy it. And it' s a real
plus for a troubleshooting career!

Do you prepare for
your FCC License?

Avoid regrets later . Check this
out before you enroll in any
program.

More than half of ClE's
courses prepare you for the
government-administered FCC
License exam. In continuing
surveys, nearly 4 out of 5 CIE
graduates who take the exam get
their Licenses!

Associate Degree
Now, CIE offersan Associate in

Applied Science Degree in Electronics
Engineering Technology. In fact, all or
most of every CIE CareerCourseis
directly creditable towards the
Associate Degree.

Shop around... but send
for CIE's free school
catalog first!

Mail the card . If it's gone, cut
out and mail the coupon. If you
prefer to write, mention the name
and date of this magazine. We'll
send you a copy of CIE's FREE
school catalog-plus a complete
package of independent home study
information! For your convenience,
we'll try to have a representative
contact you to answer your
questions. Mail the card or

coupon-or write:
CIE, 1776 East 17th St.,
Cleveland, OH 44114.

r--------who wants to keep pace •C IE C leveland Institute

with the state of the art of of Electronics, Inc.

electronics in the eighties. With I 17 76 Ease 17 'th Sere et. C le v el a nd. O ruo 44114

CIE 's Digital Lab , you'll be Iapplying in dozens of fascinating D YES... I'm sho ppi ng around for
ways the theory you've learned. For I the right kind of career train ing in
example, you'll compare analog electronics troubl eshoo ting - and CIE
and digital devices. You'll learn to I sounds well wort h looking into . Please

make binary to decimal conversions send me my FREE CI E school ca ta log

and to work with semiconductor •- including details about the Assoc iate
Degree program - plus my FR EE

devices and circuits. You'll see how package of hom e study informat ion !
digital equipment is vital in today's Iexciting, growing fields such as

I
Print Name

security where digital
theory provides the Address Apt. _ _

brains for space-age I City

alarm and protective Idevices. State Zip _ _

Of course, CIE I Age__Phone
offers even more (area code)

advanced training •Check box for G.!. Bill infor ma tion:
0m

programs, too. But the o Veteran o Active Duty o

I
m

main point is simply this: Mail today! ~
tIl

I
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When you build your own
5 MHz Triggered-Sweep,
Solid-State Oscilloscope
you take your first real professional
step. You use it as a doctor uses an
X-ray machine- to "read"
waveform patterns . . .
lock them in .. .study , understand
and interpret them!

When you get your
Digital Learning
Laboratory you' ll be into
digital theory-essential
training today for anyone

you learn and review the basics
perform dozens of experiments.
Plus , you use a 3-in-l precision
Multimeter to learn testing,
checking, analyzing!

With CIE's
Personal
Training
Laboratory...

Why you should shop
around yourself.

We hope you 'll shop around.
Because, frankly, CIE isn't for
everyone.

There are other options for the
hobbyist. If you're the ambit ious
type-with serious career goals in
electronics-take a close look at
what we've planned for you at CIE.

What you should
look for first.

Part of what makes elec
tronics so interesting is it's
based on scientific discover
ies-on ideas! So the first
thing to look for is a
program that starts with
ideas and builds on them!

That's what happens
with CIE's Auto-Programmed"
Lessons. Each lesson takes one
or two principles and helps you
master them- before you start
using them!

How practical
is the training?

This is the next big important
question . After all, your career will
be built on what you can do-and
on how well you do it.

Here are ways some
of CIE 's trouble
shooting programs
help you
get your
" hands-on"
train ing ...

W hen you shop around for
tires, you look for a bargain .

After all, if it 's the same brand,
better price-why not save money?

Education's different. There's
no such thing as "same brand:' No
two schools are alike. And , once
you've made your choice, the
training you get stays with you for
the rest of your life.

So, shop around for your
training. Not for the bargain.
For the best. Thorough, profes
sional training to help give you
pride and confidence .

• • •
If you talked to some of our

graduates, chances are you'd find a
lot of them shopped around for
their training. They prett y much
knew what was available . And they
picked CIE as number one.



HEATH/ZEIIT~

AGIAIT STEP FORWARIJ
Computer power, printer speed,
hard disk storage - all in one system.
The three elements you need for smooth, rapid data handling
are together now in one Heath /Zenith system. For word
processing, business and financial applications, or custom
programming- this is the performance standard evolving in
computer technology. It's what you expect from a strong
partner.

AII-In-One Computer
The heart of the system is the Heath/Zenith 89 Computer,
a complete, stand-alone unit with professional keyboard ,
smart video terminal and 5V4-inch disk drive. It's easy to use
for people having little or no experience - yet .it can also
run extended languages like BASIC, COBOL, FORTRAN
and Pascal.

The 89 comes with 48K bytes RAM, expandable to 64K.
It has two Z80 microprocessors,one for computer functions,
one for terminal func tions. And three serial I/O ports for
interface with printers and modem.

The video display features a 12-inch diagonal, high
resolution CRT that's easy on the eyes. It displays up to
2,000 chara cters at a time, 24 lines (plus 25th status line)
by 80 characters , with full cursor cont rol. Also 33 block
graphic characters for charts and graphs.

The heavy-duty keybo ard follows standard typewriter format
for easy operator training. All terminal functions are pro
gramm able from keyboard or I/O ports.

The 5Y4-inch floppy diskette stores 100K bytes of infor
mation and interfaces on line with the Heath /Zen ith 67
Hard Disk System.

Winchester Disk System
The 67 Disk System features one hard disk and one
8-inc h, soft-sectored floppy for total on-line storage of
10.782 megabytes (formatted). That's a huge data base .

The floppy is double-sided, double-density and can also
operate in single-sided or single-density modes, compati ble
with standard IBM 3740 format.

The 67 features write-protect switc hes for both dr ives to
preve nt accidental erasure of information. The average
access time of the hard disk drive is 70 millisecond s.

High-speed printer
The Heath /Zenith 25 Printer is a heavy-duty, high-speed,
dot matrix printer that gives you sharp, clear printouts. It
prints over 150 characters per second with whisper- quiet
smoothness .

The ent ire 95-character ASC II set prints in upper case and
lower case with descenders, in a 9 x 9 mat rix. Also, 33 block
graphic characters let you create graphs and charts. All
functions and timing are microprocessor-controlled.

It uses standard edge -punched papers and features a
convenient cartridge ribbon for easy, no-mess replacement.



'NNOUNCES
NSYSTEM PERFORMANCE

Versatile software and accessories
The Heath /Zenith System offers you a choice of operating
systems, including popular CP/M .

There are programs for word processing, business appli
cations, and versatile utility functions. And the Heath User 's
Group offe rs a library of over 500 low-cost programs for
home, work or play.

For your custom programs, Microsoft languages are avail 
able in BAS IC (compiler and interpreter), FORTRAN and
COBOL. Or learn to write and run your own programs with
spec ial self -study programming courses for Assembly,
BAS IC, Pasca l or COBOL.

Free demonstration awaits you at
your Heathkit Electronic Center
Pick the store nearest you from the list at right. And stop
in today for a demonstration of the new Heath/Zenith System.
If you can 't get to a store, send $1.00 for the new Zenith
Data Systems Catalog of assembled commercial computers
and also receive free the latest Heathkit Cata log. Write to
Heath Co., Dept. 020-844, Benton Harbor, M149022.

HEATH/ZENITH

Visit Your Heathkit Electronic Center*
where Heath/Zenith Products are displayed, sold and serviced.

PHOENIX, AZ MISSION, KS CLEVELAND,OH
2727 WlndianSchool Rd. 5960 LamarAve. 28100 Chagrin Blvd.
602-279-6247 913-362-4486 216-292-7553
ANAHEIM, CA LOUISVILLE, KY COLUMBUS,OH
330E. Ball Rd . 12401Shelbyville Rd. 2500 MorseRd.
714-776-9420 502-245-7811 614-475-7200
CAMPBELL, CA KENNER, LA TOLEDO, OH
2350 S. BascomAve . 1900Veterans 48S. Byrne Rd .
408-377-8920 Memorial Hwy. 419-537-1887
EL CERRITO, CA 504-467-6321 WOODLAWN ,OH
6000Potrero Ave . BALTIMORE, MD 10133 Springfield Pike
415-236-8870 1713 E. Joppa Rd . 513-771 -8850
LAMESA CA 301-661-4446 OKLAHO MA CITY, OK
8363 CenierDr. ROCKVILLE, MD 2727 Northwest

5542N h I L Expressway714-461-0110 IC 0 son ane 405-848-7593
LOS ANGELES CA 301-881-5420 FRAZER, PA
2309 S. Flowe; St. PEABODY, MA 630 Lancaster Pike
213-749-0261 242AndoverSt. (Rt. 30)

617-531-9330
POMONA, CA WELLESLEY MA 215-647-5555
1555N.Orange Grove Ave. 165 WorcesterAve. PHILADELPHIA, PA
714-623-3543 617.237-1510 6318Roosevelt Blvd.
REDWOOD CITY, CA DETROIT MI 215-288-0180
2001Middlefield Rd . 18645W'EightMile Rd . PITTSBURGH,PA
415-365-8155 313-535-6480 3482 Wm . Penn Hwy.
SACRAMENTO, CA E DETROIT MI 412-824-3564
1860Fulton Ave . lli149 E. Eight Mile Rd . ~5~R~~~~W~~h Ave .
916-486-1575 313-772-0416 401-738-5150
WOODLAND HILLS, CA HOPKtNS MN DALLAS,TX
22504 Ventura Blvd. 101 Shady Oak Rd . 2715 Ross Ave .
213·883·0531 612-938-6371 214-826-4053
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5940W. 38thAve . 1645 White Bear Ave. 1704 W.Loop N.
303·422·3408 612-778-1211 713-869-5263
AVON, CT BRIDGETON MO SAN ANTONIO, TX
395W. Main St. (Rt.44) 3794 McKel~ey Rd . 7111 Blanco Road
203·678·0323 314·291-1850 512-341.8876
HIALEAH, FL OMAHA NE MIDVALE,UT
4705 W.16thAve. 9207 MapleSt. 58 East 7200 South
305·823-2280 402-391-2071 801-566-4626
PLANTATION , FL ASBURY PARK NJ ALEXANDRIA, VA
7173 W. Broward Blvd. 1013 StateHWy 35 6201Richmond Hwy.
305-791-7300 201-775-1231 703-765-5515
TAMPA, FL FAIRLAWN NJ VIRGINIABEACH, VA
4019W. HillsboroughAve. 35-07 Broadway(Rt.4) 1055 Independence Blvd .
813-886-2541 201-791.6935 804-460-0997
ATlANTA, GA AMHERST, NY SEATTlE,WA
5285 Roswell Rd . 3476Sheridan Dr. 5058th Ave . N.
404-252-4341 716-835-3090 206-682-2172
CHICAGO,IL JERICHO, L.1. NY TUKWILA,WA
3462·66 W. Devon Ave . 15 JerichoTurnpike 1543953rd Ave.S.
31 2-583-3920 51 6-334-81 81 206-246-5358
DOWNERS GROVE, IL ROCHESTER, NY MILWAUKEE, WI
224OgdenAve . 937Jefferson Rd . 5215 W Fond duLac
312-852-1304 716-424-2560 414-873-8250
INDIANAPOLIS, IN N. WHITE PLAINS, NY ' Units of Veritechnology
2112E. 62ndSI. 7 Reservoir Rd. Electronics Corporat ion in
317-257-4321 914-761 -7690 the U.S.

Prices and spec ificatio ns subject to change without notice.
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DC power to test logic or mobile
equipment. Another VIZ Value

HERE'S REAL PRECISION
Select the precise voltage you want:
5V or 13V, adjustable ± 1Y2V at each
range. Output is laboratory quality.
Ripple less than 10mV, peak to peak.
Regu lation better than 0.1 %.
HERE'S REAL POWER
Up to 7.5 amp. at each voltage-

plenty for computer circu its, PA
systems, mobile transmitters, autos ,
boats , planes .

HERE'S REAL CONVENIENCE
Front panel controls for instant
voltage adjustment and precise fine
adjustment to within 0.1V. Two 3-digit
LED displays permit continuou s

monitoring of both voltage and
current during use. Current limi ting
control with instant pushbutton reset.

The WP-709 is like two precision
power supplies for a price less than
you might pay for one- PLUS two
digital DC voltmeters.

VIZ Supplyst ™
power supplies with digital disp lays of voltage and current

Full y regulated , adjustab le current limi t ing power sup
pli es, PLUS two built-in dig ital DC voltmeters in a single
quality unit. Digitally monitor output voltage or current ,
or two external vo ltages.

\111.

$295.95WP-706
Single output

0-2SVDC. o-4A

WP-708 $424.95
Triple outp ut Two o-20VDC, o-2A

One SVDC, o-4A

Single WP-703A $10700 Single Wp·704A $11755
G-20VDC. G-500mA • G-40VDC. G-250mA •

,-- - - - - -- VIZ RELIABILITY ------ -----,
VIZ is a 50 year-o ld company. Our instruments are

fully warranted , parts and labor, for a year.
All items tested to NBS standards . We offer service and parts

availabi lity for a minimum of ten years. Over 15 repair depots in U.S.A.

WP-705 $289.95
Single output

o-SOVDC. o-2A

WP-707 $374.75
Dual output

Two o-25VDC. o-2A

VIZ DC power supplies

Dual WP-702A Two G-20VDC. G-200mA

Fully regu lated, conti nuo usly adjustable voltage
outputs with short cir cuit protecti on .

Analog meters and overload indicators.

Want fu ll tec hnica l deta ils and a de monstration? Call toll-free. 1-800-523-3696, for the VIZ distri buto r nearest you

Look to VIZ for value, quality, availability.
Over 70 instruments in the line- PLUS full accessories.

VIZ Mfg . Co., 335 E. Price St., Philade lphia , PA 19144

CIRCLE 58 ON FREE INFORMATION CARD



Kit Makes Electricity Cheap

Cut the cost of operating motor driven ap
pliances and machinery AS MUCH AS 40%

$29. 95

You'!1 be
a little richer
after building
one of these...

KIT

FACTORY WIRED $36.95

the requirements of most appl ication s.
Th e device counts frequenc y over

two ra nges . with a choice of 1- or . 1
second gate time on each. The first
ra nge is 10 Hz-50 MHz. with a sensi
t ivit y of 10 millivolt s (typical) to 30
MHz . and a maximum sens itivity of 50
millivo lts fro m 30 to 50 MHz . Resolu 
tion depends on gate time : it is I Hz at 1
seco nd and 10 Hz at . 1 second, The
second range covers frequencies from
20 to 225 MHz. with a sensitivity of 10
millivolt s (typical) throughout the range,
Resoluti on is 10 Hz at a gate time of I
second. and 100 Hz at . 1 second,

All readings are shown on an eight
continued 011 page 105
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and weighs 5 pounds . The required as
se mbly is straightforward and. depend 
ing on the builder' s experience . should
take ju st a co uple of night s to co mplete.
An ass embled version. the mode! S M
24 10, is also ava ilable. As usual with
Heathkit products. no special tools or
test equipment is required either for
construction or calibration .

Speaking of calibration. we calibrated
our counter using WWV as outlined in
the instruction s. We then chec ked the
calibration against an accurate sta nda rd
and found that the y agreed to within I
Hz . The ac curacy that you will obta in
depends on the ca re you take during
calib ration . but it should be well within

co ntinue d from page 30

EQUIPMENT REPORTS

tends the met er s' frequency range to
200 MHz (normally 10 kH z). Two AC
current clamps are also available . One
lets you read AC current up to 150
amps without opening up the circuit:
the other extends the range up to 1000
amps! A "hold" probe will hold a read 
ing on the display as long as a switch on
the probe is held down. A delu xe test
lead kit contain s an assortment of
probe ends: alligato r clips . spade lugs.
banana tip s. and a spring-loaded hook
tip . A storage compartment for extra
probes and leads is located under a
hinged lid on the top of the case . An
optiona l viny l carrying-case with a belt
loop hold s either meter. te st lead s. and
the man ual.

We tried one of the meters out on the
bench and were very pleased with what
we saw . Settling time for the display is
ver y good . and the readings are steady .
The claimed accuracy of 1£7c should
make either meter suitable for almost
a ny application . The Tech 350 has a
sugges ted retail price of 5229.00: sug
ge sted price for the Tech 360 is
5289.00 R-E

Heathkit
Model IM-241 0

Frequency Counter

• Red uces Your Electric Bill

• Save As Much As 40% on cost of
operating Appliances & Machines

• Starts Paying For Itself as soon
as it's installed

• Eligible for 15% Energy Tax Credit

• App liances & Mac hines run quieter
and coo ler

• Protect s Motors fro m Burn-ou t

• Simple Plug -in Insta llation

• Patented So lid State Electronics

• Hig h Capacity 120 Vol t 15 AMP,
1 HP Motor Rati ng

• Compact 3" x 5" x -2" Package

• Easy Assembly

• Typical Ap plications
Swimming Pool Fifters
Furnace and Attic Fans
Clot hes and Dishwashers
Freezers
Air Condit io ners
Saws
Gri nders
Any AC Motor Driven Device

CIRCLE 105 ON FREE INFORMATION CARD
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L1 ncomm Corporation/Advanced Tech no logy System s
Dept. RE100/ 415 W. Bel Air Avenue , Aberdeen , Maryland 21001

Send Facto ry Wired POWER PHASER(S)-36.95 ea.
Send POWER PHASER KIT{S)-29.95.ea.

Add $2.00 Sh ipping & Hand lin g. Maryland Residents add 5% tax.
________Chec k or Money Order enclosed
Charge to : Mastercard _
Card No. Expires _
Bank No . (Above your name Maste rcard on ly) - -----------

Advanced SPACE AGE Techno logy now makes poss ible the ONLY electronic kit
that PAYS FOR ITSELF and keeps on paying you a dividend by lowerin g your
electric bill.

POW ER PHASER is a patented , solid state analog mini-computer that constantly
ca lculates the exact amount of power a motor requires to do wo rk at any in
stant and automatically ad justs voltage to this prec ise level. Energy consumpt ion
is red uced , motor life is extended - MONEY IS SAVED.

II1II

PLEASE PRINT CLEAR LY
NAM E ADDRESS _

CITY STATE ZIP

Hea thkit IM-2410

OVERALL
PRICE

EASE
OF USE 110.

INSTRUCTION
MANUAL

PRIC5IVALUE I;.
1 2 3 4 5 6 7 8 9 ID

~00~'

A FREQ UENCY COUN T ER IS ONE OF THOS E
instruments tha t is useful in a wide
va riety of profe ssion al and hobby appli
cations. A new offering fro m the Heath
Company (Bent on Harb or. M149022) is
their mode! IM-2410 with a frequ enc y
ra nge of 10 Hz to 225 MH z.

Packaged in an attractive cabinet. the
unit mea sures 3% x 714 x 9V2 inches

CIRCLE 69 ON FREE INFORMATION CARD
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The Sylvania ECGSemiconduc
to r Master Replacement Guide
and its supplement w ill open the
doors to one of the largest stocks
of replacement parts in the world .

It cross references the indus
try's broadest line of diodes, ICs,
special purpose devices and
transistors, including the RF
power types. And it includes the
latest types of optoelectron ic de
vices : IRemitters, phototransis-

tor detectors, optoisolators and
LED indicators and displays.

Your local Sylvania ECG dis
tributor is your supermarket for
one-stop replacement parts shop
ping. And the ECG Semicond uc
tor Master Replacement Guide is
your key to his entire stock.

Get your copy of the industry's
most comprehensive guidewhere
you get your parts -at your local
Sylvania ECG distributor.

CIRCLE 39 ON FREE INFORMATION CARD
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HI-FI
CXDecoder
For Records JOEL COHEN

Last month we presented the theory behind CBS's new compatible ex companding
system for records. This month we'll show you how to build your own expander

so that you can enjoy the full benefits of the new eX-encoded discs.

ONE OF THE HOT PIECES OF NEWS IN THE
recordi ng industry is the new CX* com
pa nding syste m deve loped by CBS. In
a udio. the word "companding" refers
to a signal-processing techni que in
w hich the dyn am ic ra nge of program
mater ial is compressed during the
rec o rdin g process. and expanded
dur ing playback . One companding sys 
te m that you may be familiar with is
Dolby B; that system . use d to reduce
noise in tape recordi ngs . only works on
low-level. high-frequency signals.
Dolby A covers a wide r frequency
range. but is used only in pro fess ional
record ing applications . Othe r com
pa nies. such as dbx Inc .. also produce
professional and co nsu mer co mpandi ng
sys tem s.

Co mmon to all of those systems is
the fact that they were des igned to get
the best perf ormance out of a specific
rec ording medium and it was ass umed
that a co mpressed recording would
a lway s be played back using the appro
priate expander. The freque ncy re
sponse and dynamic characteristics of
the recorded material are therefore sub
sta ntia lly mod ified during the recording
process in all of those sys tem s. Playing
back a Dolby B recording without an
expande r. for example. wou ld boost
low-level. high-frequency signals by as
much as 10 dB. giving the music an arti
ficially "brighter" quality than wa s
inten ded.

Companding was originally deve loped
to compe nsate for the difference be
tween the dynam ic ra nge of live music

'ex is a trademark of CBS. Inc.

and that of the two most popular record
ing med iums. magnetic tape and phono
graph records. The dyn amic range of
live music, fro m ambient noise to an
orchestral peak . is about 85 dB. Con
trast that to the 50-dB dynamic range of
a typic al audio cassette-tape (as op
po sed to open-reel) and the 65-dB
dyn amic range of the very best phono
graph record . The difference between
the dynami c ra nge of the actua l music
and that of the best rec ord is about 20
dB.

A few year s ago. db x modified its
con sumer rec ording-tape noise-reduc
tion sys tem to work with phonograph
record s . While the resultin g sys tem in
creased a record 's dynamic range to
more than 85 dB . it still had the draw
bac k of requiring that the record be
played back using an expande r. Since
most record buyers are not interested
eno ugh in the ex tra dynamic range. and
the co rrespo nding increase in noise re
duction. to invest in the required ex 
pander. dbx-encoded recordings are in
co mpa rative ly limited distribution and
se ll at a premium price .

CBS Laborat orie s took a different
ap proa ch and set out to design a com
patible co mpanding-system for phono
gra ph records-s- a system in which
recordings wo uld so und natu ral and
have unalt ered frequ ency respo nse if
played bac k without an ex pande r and
that wo uld pro vide supe rior-quality
sound if an ex pande r were used. The
ex system was the resu lt. While CBS
ex pect s to have at least 50 ex record 
ings in dist ributi on by the end of this

year. they are also granting free licenses
to other record co mpanies. Warner
Communications. RCA. Telefunken.
and Teldec are among those who have
already signed agreements with CBS .
and records from them and from other
firms should be appearing-soon . In addi
tion . the system has been adopted for
use with videodiscs . and is being con
sidered for stereo TV .

Although so meo ne without an ex
pander would be unab le to tell that a
e X-encoded rec ording was different
from an y other. to get the full benefits
of the sys tem. including 20 dB of noise
reduction . he would need an expander.
Thi s art icle describes a ex expander
that you can build yourself. With it. a
ex record will sound as good as the
master tape itself. and considerably
bette r than most other signal sources .
In addition . the expander described
her e has a peak dynamic-range ex
pander for use with co nve ntional
records to overco me the effect s of
limiti ng.

How it works
In the ex sys te m. signal levels

greater than - 40 dB below a reference
(5-cm/second late ral sty lus-velocity at
1000 Hz) are co mpre ssed by a 2: I ratio.
Signal s be low - 40 dB remain linear.
since co mpress ion of those signa ls
co uld bri ng the level of the background
noise above the level of the record' s
surface noise . The 2: I compress ion is
broadband. sd there is no change in
the signal's frequency response in the
process . Also . while pre viou s com-
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A G. 1-BLOCK DIAGRAM OF THE CX EXPANDER shows how left and right-channel signals are com
bined to derive a gain-eontrol voltage using the rectifier and filter circuits.

TIME·CONSTANT CIRCUIT

~

LEFT
OUTPUT

Control path
Th e output of IC I-d also feeds a high

pass filter con sisting of C I, C 10, and
RI. When switch S3 is in the e x mode,
that filter has a comer frequency of 100
Hz: in the PEA K mode the comer fre
quency is 500 Hz. Tho se comer fre
quencies minimize any gain pumping
resulting from very-low-frequency sig
nals, such as tho se caused by record
warp .

The output from the high-pass filter
is fed to ICI-c, which is configured as a
non-in vert ing amplifier with a gain of
about 19. Musical peaks in the source
signal may cause the output of that
amplifier to swing almost 30 volts peak
to-peak, which is why a high-slew-rate
amplifier such as the LF347N was r-e
quired for ICI. Resistors R4 and R5,
and IC2-d. one section of a second
LF347N quad op-arnp, are configured
as an invert er with unity gain . The posi
tive peaks from IC I-c are rectified by
0 6: the negative peaks are inverted by
R4, RS, and IC2-d before they are rect i
fied by 0 7. As a result , the highest
pos itive or negative peak from either
channel is detec ted by the base of Q2.
Diodes 0 6 and 07 are reverse-biased
by a constant DC bias provided through
0 5 by Q I. The level of that pre-bias is
de term ined by a voltage divider con
sist ing of R2, R3. and R60. When the
expand er is in the cx mode. R60 is by
passed and the pre-bias is approx imate
ly Y2. volt. Thu s, for signal levels up to

IC3-a acts as a buffer for the signal volt
age at pins 5 and 7, and as an output
dri ver to pin 8. The ground reference
and the AC coupling for the output sig
nal are provided by C8 and R40. Switch
S2 is used to bypass the expander when
so desired .

The first is a voltage divider consist
ing of R20 and R2I: that divider presents
a low-impedance , atten uate d signal to
the var iable-gain stage . That stage uses
IC3-a . one half of an LM 13700N vari
ab le-transco nductance amplifier. The
attenuated signa l is fed to the non-in
verting input of IC3-a, and that Ie's in
verting input is terminated by R28.
That resistor. along with R57 and
trim mer pote ntiometer R59, are used.
in effect. to null out the input offset
voltage of the IC. A signal-curre nt pro
portional to the signal voltage at pin 3
appears at pin 7. and is converted to a
voltage by the combinatio n of R22-a
(the front-panel VOLUME control) and
R30. The ratio of the output-signal cur
rent at pin 5 to the input-signal voltage
at pin 3 is controlled by the gain-sett ing
section of the expander. To improve
linear ity and minimize distortion, the
bias current to the input- linearizing
diodes in IC3 is supp lied through re
sistor R47. The dual emitter-follower in

FIG. 2-THE COMPRESSION and expansion
curves for the CX system. When the two curves
are co mbined, the result is linear, as shown by
the dashed line.

pa nding systems used a single time
co nstant, the ex sys tem uses four. Be
ca use of that. the act ion of the com
pressor is totally masked by the music.
It is almost impossible to identify a ex
disc when listeni ng to it without a ex
pa nder. In fact, substituting the sys
tem 's 2: I compression ratio for the
sharp limiting of musical peaks that
would be required otherwise often
makes the dynamics of a eX-encoded
record superior to those of a conven
tio nally-recorded one .

During playback, signals above -20
dB (with respect to the O-dB reference
mentioned previously) are expanded by
a ratio of I:2. That is the purpose of the
expander described here: its block
diagram is shown in Fig. I .

The compressed music-source passes
through a full-wave rectifier circuit that
is preb iased with a DC reference-vclt
age. Th at reference keeps the output of
the rectifier at a constant Y2.-volt for
low-level signals. Signals above - 20 dB
increase the output of the rectifier: a
O-dB signal res ults in an output of 5
volts.

The output from the rectifier goes
th rough the main filter-circuit. and on
to four add itiona l filters that set the
attack and de lay time-constants for the
ex pansion. Those time constants are
the same as those used during compres
sion. The outputs from the filters are
summed, and the result is applied to the
variable-gain amplifiers in the right and
left chan nels. The resu lting expansion
curve is shown in Fig. 2, along with its
corresponding compression curve.
When the action of those two curves is
co mbined, the resu lt is linear. as shown
by the dashed line .

Signal path
Figure 3 is a schematic diagram of the

expander. The left and right channe ls
are identical and share a common gain
co ntro l signal. The description that fol
lows refers to the left channel.

The expander is designed so it can be
co nnnected in an external-processo r
loop, a tape loop, or between the pre
amp and power amp of your stereo sys
tem. Depending on how the system is
configured, pushbutton switch S I is
used to select the signal source (receiver
or preamp) in the SOURCE posit ion, and
the tape deck in the TAPE position). The
signal is then passed through a 7-Hz
high-pass filter formed by C6 and R37.
Resistor R37 is the input calibration
gain-control and feeds the signal to one

(J) of the sections (lC l-d) of IC I. a high
~ impedance , FET-input. quad op-amp .
o Th at IC has an unusually high slew-rate
g: to meet the requirements of the sub
~ seq uent stages. Op-amp ICI -d is con
u:J figured for a 6-dB gain using a feedback
6 loop consisting of R35 and R36. Its out
~ put. set for 250 millivolts at the O-dB
a: reference , feeds two points.
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FIG. 4-THE ex EXPANDER is built on a single-sided PC board. Several jumpers are used to achieve
th is simplicity. Etched boards are available (see the Parts List ).
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Resistors, % watt, 5%, unless other-
wise noted

Rl , R6, R52--470,000 ohms
R2, R23, R27-15,000 ohms
R3, R53, R54-1200 ohms
R4, R5, R7, R8; Rll , R18-R20, R24,

R32, R33, R35, R36, R51-10,000
ohms

R9, R46---33,000 ohms
Rl0, R42, R44-91 ,000 ohms
R12-3000 ohms
R13-200,000 ohms
R14, R49---20,000 ohms
R15, R16---150,000 ohms
R17--4700 ohms
R21, R25, R28, R29, R5Q-1000 ohms
R22-100,OOO-ohm dual potentiometer,

audio-taper, PC mount
R26---not used
R30, R31 , R43, R45, R6Q-51 00 ohms
R34, R37, R59---250,000 ohms, trimmer

potentiometer, PC mount
R38-R41, R57, R58, R61 , R62-l00,000

ohms
R47, R48--68,000 ohms
R55, R56---not used
Capacitors
ci. C2---680 pF, axia l ceramic, 5%
Cl0. Cll-2700 of, axial ceramic, 5%
C3, C4, C6, C7, C14, Cl5-0.1 uF,

ceramic disc
C5, C8, C9---10 ).I F, aluminum electro

lytic, 16 volts
C12, C13--470 ).IF, aluminum electro-

lytic, 35 volts
Semiconductors
01-04-1N4002
05- 012-1 N458
LE01-dual element l ED, Oialight

521-9178 or equivalent (DO NOT
USE A BIPOLAR TWO-COLOR lED)

IC1, IC2-LF347N quad FET-input op
amp .

IC3-LM13700N dual transconductance
amplifier

IC4-LM324N quad op-amp
IC5-LM340L-15 or 78115 regulator,

+15 volts , 100 rnA.
IC6---LM320L-15 or 79115 regulator,

- 15 vol ts, 100 rnA.
01 , 0 3-2N3904 NPN transistor
02, 04-2N3906 PNP tra nsistor
Jl-J8-dual RCA-type phono jack,

right-ang le PC mount
Sl -S3-three-switch assembly (1

OPOT, 2 4POT), PC mount, Centra
lab PB20 series or Schad ow F series

Tl-35 VCT, PC mount, Dale PL-12-09
or equivalent

Miscellaneous: PC board , case, wire,
hardware, line cord, solder, etc.

NOTE: The following are available
from Sound Concepts, Inc., P.O. Box
135, Brookline, MA 02146: SX-1-PC
board (etched, drilled, solder masked,
with power terminals), $16.00; SX-2
switch assembly with knobs, volume
control with knob, four dual-phone
jacks, three trimmer potentiometers,
and the dual lED with lens, $13.50;
SX-3-IC1-IC6, $11.00; SX-4-all resis
tors, capacitors, diodes, and transis
tors, $8.00; SX-5-power transformer,
$7.50; SX-6--silk-screened chassis,
cover, line cord, strain relief, and
hardware, $18.00; SX-7-ealibration
record, $2.00; SX-aG-assembled unit
with one-year warranty, $119.00. Add
$2.00 for shipping and handling for all
orders within the continental United
States. Massachusetts residents add
5% sa les tax .

~ volt. the gain will remain constant
and the output from the expander be
linear . In the PEAK mode . the pre-bias is
3.3 volts . cau sing the gain to remain
con stant for signals to tha t level, so that
ex pansion takes place only at the very
top of the dynamic range. That higher
bias also result s in a higher gain in the
ex mode than in the PEAK mode when
expans ion is not taking place.

Tran sistor Q2 acts as a buffer and
level shifte r to make up for the voltage
loss cau sed by the drop across the recti
fiers . The transi stor' s output is peak
detect ed and smoothed by the main
filter circuit consisting of IC2-b, DIO,
RI I. C3, and RIO. The time constants
for that stage are I millisecond for at
tack and 10 milliseconds for decay.

The outpu t of the main-filter stage is
buffered by IC4-d. a section of an
LM324 quad op-amp: that op-amp is.
also used to drive the time-constant
networ k. The primary attack time-con
stant of 30 milliseconds is set by DI I.
R12. and C5. The decay time-constant
of 200 millisecond s is set by DI2 and
R14. For very small signals-less than
the conduction voltages of DII and
D12-R13 provides a two-second time
co nstant ; that preve nts any rapid
changes in signal level in the event of
low-level changes in the source ma
terial. Op-amp IC4-a buffers the output
from the time-co nstant network; the
output fro m the op-amp is the basic
gain-co ntro l signal and is available at
TPI.

A buffered high-pass filter with a 1
continued on page 75



VIDEOTEX
FOR TV:

HOW IT WORKS

While it looks simple on the screen, videotex has a very complex organization. In this part
we'll look 'at several ways of transmitting and decoding videotex, and start

examining its data structure.

RICHARD LARRATT, M.A., P. Eng.*

FIG. 6-MOSAIC CHARACTERS use a 2 x 3 pixel matrix (a). Either contiguous characters (b) or
sep arated characters (c) can be fonned. .
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erate alpha-mosaic graphics characters
for videotex.

A lpha -geom etric graphics use ele
ments made up of dots rather than
small blocks. This means that much
higher-resolution graphics are avail
able- it is possible to construct sec
tions of curves and, in genera l. produce
higher-quality. less "chunky-looking,"
images. Exidys So rcerer computer
co ntains a number of alpha-geometric
graphics symbols that allow rather
sop histicated images to be constructed.
Alpha-geometries uses a bit-mapped
system. where each pixel-dot is assigned
a memory location in the decoder's
memory. and then transferred to the
scree n.

The third system is called alpha
photograp hic. It lIses a bit-plane
memory- several layers of bit-mapped
memory- and. while it is somewhat
more cost ly (but not terrib ly) to imple
ment. and requires more time to tran s
mit. it allows still video-frames- in
black-and-white or color-to be sent.

There are two method s for trans
mitting alphanumeric/graphic infonna-

I
I
I

- -- - - + -- -- -
I
I
I
I----1"- - -- -
I
I

Some more terms defined
Video tex uses both alphanumerics

(letters and numbers) and graphics. The
alphanumerics can be produced by a
simple character-generator IC or, as
we'll see later, be specially defined.
Similarly, low-resolution graphics ele
ments can be stored in a character -gen
era tor ROM. Higher-resolution graphics
require a more sop histicated system.

There are three videotex systems for
generating graphics and special-purpose
alp han umerics .

The first , alpha-mosaic, uses a :2 x 3
pixel (or pel) array to form various low
resolution graphics symbols. A pixel
or pel-is a "picture element," the
smallest shape that can be displayed on
a video screen. Actually. the pixels
used to disp lay ordinary alphanumeric
symbols are dots, while the pixels used
in alpha-mosaic graphics are small
squares made up of several dot s each.
Personal computers such as Radio
Shack' s TRS-80' s and Commodore In
ternatio nal' s VIC and CBM (PET) use
this system. Figure 6 shows the ele
ments within a cell that are 'used to gen-

' President. Richard Larratt & Associa tes ltd.

Part 2 IN.THEF~RSTPART?F
this senes we dis

c ussed videotex in general terms. In
this part we'll go into considerably
more detai l and exp lain some of the
tec hnical requirement s of videotex and
some ways being considered for its im
plementation.

We ' ll use the term videotex to mean
the gene ral practice of transmitting in
formation to a TV receiver using the
vertica l blanking-interval. That has also
been referred to sometimes as teletext
or teletex. For our purposes-and, it is
expected, eve ntually in genera l usage
we ' ll define those terms as follows:
Teletex t can also be called " broadcast
video tex ," and is ess entially what we
are describing here-information being
transmitted over the air. Teletex (no
" t at the end) is a computer-term inal
based information service: the best
known of those services is offered by
Radio Shack. Interactive videotex is two
way videotex. where the user can re
spond to the information provided on
his or her TV receiver through the use
of a te lephone link to the videote x com
puter. Finally. the term viewdata is
sometimes used as a synonym for inter
act ive videotex.

The above term s are somewhat arbi
trary-videotex is still young and defini
tions have not been fixed. We will use
the term "videotex " to refer to a sys
tem using only the vertica l blanking
interval on an over-the-air or cable
channel. " Teletext" will refer to one
that uses a standard video format to
transmit information and mayor may
not use that interval.
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FIG. 9-ANTIOPE ADDS ORCS RAM for customer character-generatlon. The addi tion of page RAM
allows the sys tem to store video data, and Instructions for displaying it, separately.

TO VIDEO
OISPLAY

TO VIDEO
DISPLAY

RO M

VIDEO
GE NER ATOR

The equipment required for it, shown in
block form in Fig. 8, is less sophisti
cated, and less expen sive, than for the
other systems. Unfortunately, when
graphics are called for- and , after all,
that's what TV sets are good for
Prestel falls short . Still. there are many
who argue that Prestel is the best way to
get videotex into the greate st number of
home s at the least expense.

Antiope , the French-developed sys
tem, is more sophi sticated in that ,
while still alpha-mosaic, it uses parallel
attribute transmission. That means
tha t , while the equipment required for
it is more comp lex (Fig. 9), and requires
several thou sand bytes of RAM (Ran
dom-Access Memory) , its graphics
capabilities are greater. Through the
use of ORCS', higher-quality images
can be presented. As we'll see, Antiope
is a seriou s contender in the videotex
race .

Finally, there' s Telidon, the Canadian
system, shown in Fig. 10. Telidon is

PRO GR AM
RO M

RAM
INPUT BU FFER

AN D
PROG RAM

VARI ABL ES

MICRO PROCESSOR
MO DEM

OR
OE COO ER

PROG RAM
RO M

t
MODEM PA GE VIOEO- OR I- MI CR OPROC ESS OR - RAM f-. GE NERATOR f---+

DECO DER

f
~

f
+ +

RAM
INPUT BUFFER I BLO CK I ALPHA- I ORCSAND GRAPHICS NUM ERICS RAMPROGRAM

VAR IABLES RO M

SIGNAL IN

SIGNAL
IN

System cha racteristics
There are three formats competing

for acceptance in the rapidly growing
U .S. videotex field. They were dis
cussed briefly in the first part of this
article , but now that we have a little
more information as to what' s involved
in videotex , we can talk about them in
more detail.

The British Prestel system is the
simplest , and probably, at this time, the
most widespread. Its simplicity lies in
the fact that it is alpha-mosaic in nature
and uses the serial-attribute system.

in extreme det ail. Typical POI 's include
ARC. LINE. POLYGO N. and . of course.
TEXT . Using POI' s, a complete set of
ORCS' s need not be sent. Instructions
can be given to draw a straight line , or
curve , from one point to another. The
decoder can be provided with a ORCS
and the POI' s used to manipulate them .
POI' s and ORCS' are extremel y power
ful videotex tools .

FIG. 8--BLOCK DIAGRAM OF PRESTCL SYSTEM. Note that display Is limited to block graphics and
alpha numeric characters stored in ROM.

FIG. 7-ENLARGED SECTION of map drawn
using Antiope shows benefits of paralle l-at
tribute tran smission. Also, note odd-shaped
graphics ch arac ters used to form border.

There are two terms that remain to be
defined-at least for the moment. They
are "ORCS" and "POI."

DRCS stands for Dynamically Rede
finab le Character Set. As oppo sed to
fixed block -graph ic symbols. the ORCS
allows any shape to be defined, using
the maximum dot-resolution permitted
by the system. It is a user -definable
alpha-geometric system. Once a ORCS
character, such as a particular section
of a curve. has been transmitted and
stored in the videote x decoder' s
memory, it is available for use when
eve r needed .

This bring us to PDf's (Picture De
scrip tion Instruction). The y permit an
inte lligent decoder to reproduce images

tion. The first is referred to as se rial
attribut e , It is more or less a real-time
sy stem . As the data is rece ived. it ap
pea rs from left to right. and top-to
bottom on the screen. Its big drawback
is that the information specifying what
co lor is to be transmitted occupie s a
space that would ordinarily be occupied
by an alphanumeric or graphic char
acter. That means that if a transition
from. say. red to blue. is made in dis
playing a picture. there can be a blank
space on the screen where the informa
tion specifying the color change ap
pears, since the informat ion is meant
for control. and not display. purposes.
While serial-att ribute tran smission is
reasonably simple to accomplish and is
used in many systems (part icularly the
British). there is a better way to gen
erate grap hics.

That way is known as parallel-attri
butc transmission. There , each char
acter tra nsmitted carrie s along with it
information describing its particul ar
characteristic s-generally. color . al
though. as we'll see. other attributes
can also be described . The equ ipment
used for parallel -attribute transmission
and reception is more comple x than
that needed for serial-attribute data.
but the results are much superior. The
map shown in Fig. 7 shows how, using
the parallel -attribute method . colors
ca n be changed "on the fly." It is also
interesting to note the use of alpha
mosaic grap hics characters made up
using the elements shown iii Fig. 6.
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FIG. 1G-TELIDON USES MORE RAM than other systems. Four layers of bit -plane RAM permit com
plex grap hics and use of the alpha-photographlc mode.

FIG. 11-SINGLE VIDEO LINE carrying Information required for the presentation of videotex. Data
representi ng material actually disp layed does not appear on this line.

SUFFI X
(0TO3 BYTES)

The prefix
Afte r the bit-synchronization se- 0

quence and fram ing code , a domain of ~
da ta know n as the data packet begins. ~
It sta rts off with a 5-byte prefix. shown ~

in detail in Fig. 12. :D

Th e first three bytes of the prefix.
" P ' '' -'' P3.'' define the da ta-packe t

tex, it is still a fac tor to be contend ed
with .

Another concern is that the data
tran smission frequency is very close to
the maximum band width of6 MHz allo
cat ed for bro adcast stations . and that
spillover may occur. Thi s is particularly
disturbing to ope rato rs of cab le sys 
tems, where chann els may be packed
one next to the other. Cont inued testing
is sure to show a way to minimize or
eliminate the se potenti al problems.

Figure II shows a TV line in the
vert ical blanking-interval ca rry ing
video tex information . The line can con
tain up to 288 bits (36 8-bit bytes).

Th e first two bytes ("CS," "CS")
are the bit-synchronization sequence.
They provide a videotex decoder with a
referen ce burst that synchronizes the
decoder' s clock and initializes the data
slice r that ex trac ts the videotex in
formation .

Th e next 8-bit byte , " B," is the
framing code. and defines the structure
of the rest of the line . Thi s byte has the
binary structure " I I I(){) Ill, " with the
least-significant bit (at the right) being
sen t first. Two other framing codes
have bee n reserved for future use .

I I I I
13 13 B PREFIX+fool~----OATA BLOCK- ----.I

(5 BYTES) (28BYTES)

t+-------- - --OATA PAC KET---~
~--------OATA LINE--------.,~

f4- - ------ - - -TV L1NE - -------------+l

5. Session-Provides for the com
bination and/or separation of
two presentation ent ities.

6. Presentation-Provides the meth
od of coding and presenting in
formation.

7. Application-Invokes the pro
tocol requested by the user .

In this part we' ll concern ourselves
with the levels up to , but not including,
the presentati on protocol.

Videotex information is intended to
be transmitted on lines IS and 16 of the
vertical blanking-interval. Line s 17 and
18 may also be used to increase the
amount of data that can be sent. but
lines with lower numbers are out of the
que stion, since the y can be visible on
some TV recei vers .

Another form of videotex, known as
f ull-field uses all the video lines, trans
mitting video information on the visible
lines and control and other information
in the vertical blanking-interval.

Videotex data is sent at the rate of
5,727,272 bit s per second. If lines IS
and 16 are used, thi s works out to an ef
fective baud rat e of approximately
22,000. Becau se of th is relatively high
rate of dat a tran sfer , it is import ant that
the received signal be as clean as pos
sible. Of particular concern are "ghosts"
and ignition noise , which can garble the
tru e data being tran smitted . Complex
erro r-protection techn iques (Hamming
enco ding) are used for videotex trans
missions, but even so, a clean signal is
required for reliable results. While this
is not as much a conce rn to cable video
te x sys tems as it is to broadcast video-

alpha-geometric and uses parallel-at
tribute transmission; what's more . it
also makes use of DRCS ' and PDI's .
Telidon 's bit-plane memory allows for
complex and detailed graphics, and per
mits the use of the alpha-photographic
mode . It's the most advanced videotex
system to date .

Until recently, Prestel was probably
the logical choice for videotex because
of the complexity and relative expense
of the other two systems. However, the
circuitry required for such niceties as
parallel-attribute transmission (and re
ception) and higher-resolution, more
complex, graphics, can now be handled
by microprocessors and a few LSI or
VLSI (Very Large-Scale Integration)
Ie' s and, in mass production, the in
crease in cost over what would be re
quired for Prestel is negligible.

A factor that figures heav ily in making
the decision as to which videotex stan
dard should be adopted is that Antiope
and Telidon can be made compatible,
because of their parallel -attribute
nature, while Pre stel, a serial-attribute
system , is unique .

That probably played an important
part in defining what has come to be
known as the North American Broad
ca st Teletext Specification.

North American Broadcast
Teletext Specif icat ion

Despite the simplicity of the British
Pre stel sys tem, the fact that a higher
level of videotex technology exists has
caused us to consider adopting either
the Antiope or Te lidon sys tems , or a
combination of the two.

While the controversy continues, the
EIA (Electronic Industries Association)
has put forth a proposal to the FCC to
adopt as a standard an Antiope/Telidon
based sys tem. That is known as the
North American Broadcast Teletext
Specification . (We 'll try to avoid using
the term too frequently .)

In essence , the NABTS calls for an
Antiope sys tem, with Telidon enhance
ments . Its Pre sen tation Level Protocol
(the de scription of how the data is to be
tran sm itted) was proposed by AT&T
and subsequently endorsed by CBS,
which had submitted a similar proposal.
but wit h minor differences.

Videotex protocol levels
There are seven layers (level s) of

protocol involved in videotex . The y are:
1. Phys ical-Provides the mechan i

cal and electrical provisions for
the physical inte rconnection.

2. Link-Provides ways of estab
lishing and maintaining data li nks
between parts of a network.

3. Network-P rovides the means to
exc hange network service data
units over a network.

4. Transport-Provides a universal
transport mechanism for lower
level protocols.
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Bytes "A l" -"A3" cont ain the record
or page number. Bytes " A4"-"AT ' are
optional. When they are used . byte s
..A I.' -" AT' represent the page num 
ber, and byte "AS" and " A9" represent
the page number within a document .

Byte s "LI" and "U" are linking
bytes-they tell the dec oder where to
look for record s that are to appea r
sequentially.

The whole class of " Y" byte s carries
information pertinent to the retri eval
and display of the video tex data.
Amo ng other th ings, it ca n indicate
whethe r a message is to be superim
po sed ove r the image being displayed .
whether a message is to be withheld
until requested by the user. whether a
message has priority and should over
ride the image be ing displayed . etc .

Byte s " EI " and " ES" indicate the
presence and length of any header ex
ten sion field s ("E 1 - " EN" )'

Where 's the picture
By now you can realize how compli

ca ted videotex is . and, perhaps . why
the re is such co ntention over how it
sho uld be implemented. Why, we
haven 't even begun to answ er the ques
tion of how the videotex image gets on
the scree n! Th at will com e next month.
whe n we discu ss ORCS' , POI' s. and,
finall y, how video tex become s vis
ible. R-E

r- ( MAN DATD Ry)1~·----------( O PT I ONAL)----------

Record header
The last batch of data se nt before the

ac tua l video tex display is the record
header (Fig. 14). Its purpo se is to specify
the qualities of the video tex materi al
further. It is divided into a 5-byte
mandat or y section. and a following op
tion al gro up that may or may not be
tran smitted .

The first byte of the mand atory sec
tion . "TR," indic ates whether the
tran smi ssion is bro adc ast video tex,
closed ca ptioning, or some ot her form
of data tran smission . Byte "RHO" can
be used to indicate the pre senc e of one
or more subgro ups consisting of:
add ress ex tens ion, record linking, com
plementary record classification, or
header extension field .

Byte" R" indic ates the numb er of re
tran smission s of a pa rticu lar data group.
Its va lue ca n rang e from I to 15.

Bytes " S I" and "S~" specify the
number of data bloc ks in a data group.
Th is number ca n be anyw here between
oand ~55 . Bytes " F I" and " F~" indi
ca te the number of bytes in the last
block of a data gro up.

Finally. byte " N" is used by the
broadcaster to identi fy the routing of
the data group th roug h his net work.
Valu es from 0 to 15 ca n be ass igned to
thi s byte. which is not used by the
video tex decoder.

FIG. 14-RECORD HEADER prepares the way for the videotex material to be displayed. Much of its
content concerns where the material is to be found, and how it is to appear.
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address. Up to 4096 (212) data channels
can be ca nied on a single television
ch annel. A simple BCD (Binary Coded
Decimal) keypad ca n be used to se lect
any of the fir st 1000 page s : the rest are
reserved for future use .

Byte " CI" is known as the continuity
index and is used to det ect the loss of a
data packet due to transmission errors .

The final byte of the prefix . .. PS:
sp ecifie s the nature of the data pac ket
(" standard ," " synch roni zing." "full of
information," etc .). Th e second bit of
byte "PS" indicates that a data group
fo llows .

The data group header
The next gro up sent is an S-byte se

quence. the data group header (Fig. 13).
It tell s the decoder what is comin g up.

The first by te, "TG ." tells the de
coder wha t type of proc essing is to be
applied. Bro adcast video tex always
sets the va lue of thi s byte to zero. The
second byte, "e." verifies the sequence
of data groups of the kind defined by
"TG" in a particular data channel (de
fined by " P I" -" pr in the prefi x).

FIG. 13-DATA GROUP HEADER provides in
fo rmation concerning the treatment of the
vi deo tex data.

FIG. 12-AVE-BYTE PREAX carries information
fo r mult ipl exing and error detection, and
descri bes the date group that fo llows.

VIDEO ENTERTAINMENT '82
a special supplement
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In our next issue, January 1982, Radio-Electronics will present a special supple
ment-virtuallya magazine within the meqezine-s-aeettni; with the phenomenal video
" revolution" that is sweeping across our society. It will be chock full of pertinent tech
nical data and information that you will want to keep for reference and decision
making.

We will take a close look at tomorrow's home-entertainment system , with a TVset as
the core receiving/reviewing unit to which all electronic components are attached:
personal computer, VCR, video disc, video games, cable, and other software.

We'll present accessories that can enhance the performance of your video system
and, among the other features, you'll find comprehensive discussions on the latest in
such areas as projection TV, VCR's and cameras.

The January 1982 issue goes on sale December 17, 1981; don 't miss it!
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DAN AND DIANE TALBOT

Just in time for the holiday season, here are four electronics
toys that are sure to delight any young person.

WITH THE HOLlDAYS RAPIDLY APPROACHING. MOST PARENTS
(as well as grandparents. aunts and uncles. etc.) are in the
midst of their annual search for a present that their child will
enjoy. Your local toy store. however. is not the only place to
look for such a present. Often , a simple electronic toy that you
build for your child. or help your child to build for himself or
herself. will be far more appreciated and enjoyed than most.
The toys described in this article were designed for their ease
of assembly. the availability of parts. and. I hope. to appeal to
a child' s curiosity. In addition. they are fun to build. The
theory of operation of each is fully explained. making them
educational for the builder. as well as entertaining for the
child. Those toys also make good "science fair" projects for
children up to junior high-school age.

You can build any of the toys with just a handful of new or
junk-box parts. The siren requires only two easy-to-obtain
transistors. a few resistors and capacitors. a pushbutton
switch. and a battery. The bird-chirper requires only four
standard transistors in addition to the resistors, capacitors.
and the like. The AM wireless microphone requires two
transistors. a common op-amp Ie. and a couple of tuning
coils; incidentally. projects similar to that have long been
favorites with young people. The electronic "chug-chug"
simulates the sound of a steam locomotive with variable
speed. and uses a design that doesn't need a special noise
diode . selected transistors. or Zeners. While the chug-chug is

the most complicated of the projects. it still should not take
more than a weekend to finish. depending on the builder's
experience.

Before we get into each project in detail. let's go over a few
points about selecting parts. While you should have no trouble
finding most of the parts, you may run into a situation where a
particular listed part is not available locally. In that case you
have two alternatives: order it by mail (the advertisers in the
back of this issue are a good source). or find a suitable substi
tute. There are a couple of choice s listed for many of the
critical components. and while those are the ones that will
work the best in a particular circuit . in most cases (the excep
tions are noted in the text) there are others that will work. For
instance. IC I in the "chug-chug" toy is listed as a CA3240.
Actuall y. that IC is a dual CA3140 (that is one possible substi
tute) . Acceptable substitutes include a TL062. a TL072. or a
TL082 Ie. although those Ie's have a lower noise-output. In
fact. almos t any dual MOSFET-input op-amp can be used if
you know its pin-out.

One note about the capacitors: While ceramic discs can be
used with good results in most situations (except where elec
trolytic or tantalum types are specifically called for). if you are
buying new parts. you may want to consider Mylar or mica
capacitors instead. While those are more expensive. they are
precision units and. depending on the application. they may
provide better results . .
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1.
WIRELESS
AM MICROPHONE

~~---

FIG. 1-A GOOD INTRODUCTIONto the principles of radio, AM wireless microphones have long been
a favorite with young people.

microphone, similar to the inexpensive
ones (generally less than five dollars)
soldfor use withaudio cassette recorders.

Resistors V4 watt, 5%, unless otherwise
noted

R1-1000 ohms
R2. R4, R11-2200 ohms
R3-560ohms
R5-270ohms
R6-33,OOO ohms
R7, R8-100,OOO ohms
R9-2 megohms
R1Q-4700 ohms (nominal. see text)
Capacitors
C1-.01 /-IF. ceramic disc
C2-.047 /-IF. Mylar or ceram ic disc
C3-470 pF. mica or ceram ic disc
C4-1000 pF. Mylar or ceramic disc
C5-33 pF. mica or ceramic disc
C6-220 pF. mica or ceram ic disc
C7-330 pF. mica or ceram ic disc
C8, C1G-1 /-IF. 10 volts or higher, electro-

lytic
C9-0.22 lIF. mica or ceram ic disc
C11-10 uF. 6 volts or higher, electrolytic
Semiconductors
D1-1N914
IC1-eA3140 op-amp
01 , 02-2N3904. 2N2222. or equivalent

general purpose NPN trans istor
L1, L2-68-180 /-IH " loopstick " AM-radio

oscillator coil (Mi ller 9055. Miller 9018
or equivalent)

B1-9-volt battery, transistor-radio type
J1-phono jack
S1-SPST switch

Miscellaneous: wire, solder, stranded
hook-up wire (for antenna. see text ). etc.

PARTS LIST-AM WIRELESS
MICRPHONE

the microphone while you tune L I will
help you recognize when L I is tuned
correctly.

Use an RF probe and a VTVM to
monitor the output voltage from the an
tenna, and peak it by adjusting L2. (Al
ternatively, the " S" meter ofa general
coverage receiver tuned to the correct
frequency can be used.) If L I is dis
turbed , it may be necessary to readjust
L2 for peak performance. Depending on
the impedance of the microphone you
cho se, the audio sensitivity (gain)can be
increased by decreasing the value of
RIO, and vice-versa.

+

Sl~I 1;Ft
.... Bl I

ANTENNA 9Vl.
C7 ~
330pF ....

C9 ....
.22pF Jl

R6 R7 RB
33K lOOK lOOK

C6
220pF
OR
330pF

Construction details
You can build the wireless micro

phone using anyone of a number of
construction techniques. However, the
easiest method to use for this project
would be wire-wrap. First mount the
components on pertboard using wire
wrap posts . Use a wire-wrap IC socket
for IC1. Then, following the schematic ,
connect the posts usinga wire-wrap tool.
As with any other RF circuit, keep the
wiring short and neat , and avoid locat
ing the antenna, L2, C6, R6, LI , C5, or
C3 near pins 2 or 3 of op-amp ICI. Also,
keep L I away from L2 so that no in
teraction occurs, When connecting the
microphone , be sure to use shielded
cable to prevent hum pickup.

After construction is completed , tum
on an AM radio and tune it to an unused
frequency betwen 800 to 1600 kHz.
Then tum on the wireless microphone
and place it next to the radio. Tune L I
until you hear a change in the audio level
coming from the radio. Whistling into

R2 R3 C4 R4 R5
2.2K 560 1000pF 2.2K 270

'=" '=" .... '=" ....
Rll Cl
2.2K IOIlF

+
....

The schematic for the wireless AM
microphone is shown in Fig. 1. Tran
sistor Q I and its associated components
comprise a tuneable RF oscillator. This
oscillator generates an RF signal in the
AM broadcast band. The output fre
quency of the oscillator is tuned by coil
L I to an unused frequency between 800
and 1200 kHz. The RF signal is fed to
transistor Q2, which serves as the modu
lator. Operational amplifier IC I in
creases the level ofthe audio signal from
the microphone, and applies it through
resistor R4 to the base of Q2. The
amplified audio signal varies the bias
current of Q2. The non-linear charac
teric of Q2 results in an amplitude
modulated RF signal that is taken from
the emitter of Q2, and connected to the
antenna via a matching network con
sisting of C6, L2, and R6. The antenna
itself is a 7- to IO-foot length of insu
lated, stranded hookup-wire.

The audio sensitivity is determined by
the output level of the microphone used,
and by the value of RIO. The value
shown for that resistor will give you
adequate sensitivity when using a 600
ohm or higher impedance dynamic-type
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2. ELECTRONIC
SIREN

\

Th e schematic diagram of the siren is
shown in Fig. 2. The "wailing" sound of
the siren is generated by a variable-fre
quency oscillator consisting of Q I and
Q2. Capacitor C2 provides the feedback
for the oscillator. The frequency of the
oscillator is varied by the voltage ap
plied to the base of Q I through R3.
When switch S I is clo sed, capacitor C I
charges, thu s increasing the oscillator
frequency. When SI is released (opened),
cap acitor C I discharges and the oscil
lator 'frequency decreases. Capacit or C3

limits the maximum oscillator frequen
cy. The average battery curre nt dra in is
about 15milliamp s.

Construction
You can build the siren using any con

struction method you choose : there is
nothing critical about the layout. Be
sure to use only the transistor s listed for
Q2. You have a little more flexibility in
choosing Q I. as long as it is equivalent
to the ones listed . Use a miniature push
button-switch for S I. When S I is

closed, the siren will begin its upward
wail: a slow. downward wail will begin
as soo n as S I is released .

Th e loudspeaker should be a minia
ture 8-ohm transistor- radio type . You
can cha nge the overall pitch of the siren
by changing the value of R3. If you de
crease the value of R3, the overall pitch
of the siren will increase . Too small a
va lue of resistor R3, however, could
make the oscillations stop prematurely.
provided that switch S I is held down
long enough.

..L
Rl 51

R57.5K R4 4.7-lOn +
7.5K

: Bl
I 9V

02 ..!..
R3

MJE370 OR 2N4919

1270K 01
2N3904

R2 + Cl
33K lOO/lOV "=' C2

.0068

~

an
C3 + 5PKR

"='

111Fl
FIG. 2-EASE OF CONSTRUCTION makes this electronic siren a great first-time project for your child.
Be sure to use only the transistors listed for 02.

PARTS LIST-SIREN

Resistors, Y4 watt, 5%, unless otherwise
noted

A1, A4-7500 ohms
R2-33 ,OOO ohms
A3-270ohms
A5-4.7-10 ohms
Capacitors
C1-100 IIF, IOvclts or higher, electrolytic
C2- .0068 llF, Mylar or ceramic disc
C3-1 ",F, 10 volts or higher, tanta lum or

electrolytic
semiconductors
Q1-2N3904, 2N2222. or equivalent NPN

transistor
Q2-MJE370 or 2N4919 PNP transistor
8 1-9-volt battery, transistor-radio type
S1-SPST momentary pushbutton-switch ,

normally open
Miscellaneous: wire, solder, 8-ohm speak
er, etc.

ELECTRONIC
BIRD CHIRPER3.

Th e schematic of the electronic bird
chirper is shown in Fig. 3. Transistors
Q I and Q2 form the two halves of a
free-running multivibrator whose fre-

quency is determined by the voltage
across C8. Th at capacitor is charged and
discharged by closing and opening
switch S I.

T ransistors Q3 and Q4 make up a vari
able-frequency oscillator similar to the
one used in the siren. The output of the
free-running mult ivibrator frequ ency

o
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modulates the Q3-Q4 oscillator. causing
the "chirping bird" sound . The number
of chirps per second is determined by
the frequenc y of the Q I -Q2 multivibra
tor, which also varies. The pitch of the
chirps is determined by C5 and C6.

Construction
Once again. there is nothing critical in

the layout of this project ; it can be built
using any of the popu lar construction
techniques. The chirping is controlled
by opening and closing switch S I, a
normally open. momentary SPST push
button switch. When you finish the cir
cuit. if the pitch of the chirps is too low
and not bird -like, you can omit C5; but
monitor the battery current if you do

so . (If you can. substitute a current
limited power supply for the battery
while you are testing the circuitry; domg
that will prevent the battery from drain
ing. If the current drain exceeds 50 milli
amperes when S I is closed for a second
or so, you should raise the value ofC6.
Be sure to use the listed transistor for
Q4.

FIG. 3-SCHEMATIC DIAGRAM of the bi rd-chirper toy . The pitch of the bird sounds is determined by
capa ci tors C5 and C6 (see text).
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PARTS LIST-BIRD CHIRPER

Res is tors , Y4 watt, 5%, unless otherwise
noted

R1. R8-20.000 ohms
R2. R4-4700 ohms
R3-12.000-18 .000 ohms
R5-180ohms
R6-5600 ohms
R7-120.000 ohms

Capacitors
C1. C3--1O uFo 6 volts or higher. electrolytic
C2-3300 uFo10voltsor higher.electrolyt ic
C4-.00~7 uFoMy lar or ceramic d isc
C5-0.1 IIF. Mylar or ceramic disc
C6-.C2 uFo Mylar or ceram ic disc
C7-200 IIF. 10 volts or higher. electrolytic
C8-100 uF. 10 volts or higher. electrolvtic

Semiconductors
D1-1N914
Q1-Q3-2N3904. 2N2222. or equ ivalent

NPN transistor
Q4-MJE370 or 2N4919 PNP transistor
,B1- 9-vo lt battery. transistor-rad io type
S1-SPST momentary pushbutton switch.

normally open

Miscellaneous: w ire . solder. min iature 8
ohm speaker. etc.

4. CHUG·
CHUG
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The schematic diagram for this
project is shown in Fig. 4. Op-arnp IC I,
a CA3240 dual MOSFET-input device
(equivalent to two CA3140' s), is used as
a white-noise source. The white noise
appears on pin 7 of IC I as a current
rat her than a voltage signal. The noise is
not converted to a voltage because of
the low AC impedance around IC I. That
low impedance make s the layout less
critical than for other types of noise
sources , and eliminates the need for
shielding to prevent hum pickup .

Op-amp IC2 is used as a driver stage
for the push-pull output stage formed

by Q5 and Q6. Negative feedb ack is
taken from that output stage and
brought back to pin 2 of IC2. Resistors
R6 and R8 determine the minimum
amount of negati ve feedb ack. and hence
the max imum gain .

Transi stors Q2, Q3. and Q4 form a
variable-frequency mult ivibrator; re
sisto r R II is the SPEED control , and is
used to control the multivibrators fre
quency . The output from the rnultivibra
tor is differentiated by C8, and is then
applied to modu lator transistor Q I
through D I and R7. Transistor Q I mod
ulat es the gain of the output-amplifier

stage by changing the impedance to
ground seen by R6 and C4. That create s
chopped whit e-noise; there is also re
sidual low-level noise from IC2 when QI
is not conducting. When the multivibra
tor' s frequ ency is reduced using R II. C8
discharges slowly. creating a sound
similar to escaping steam from a stopped
locomotive . As the multivibrator' s fre
quency is increased , the toy generates a
sound like an accelerating locomotive .

Construction deta ils
The only thing to keep in mind when

co ntinued on page 93
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Why Radio Moscow
is WI NING
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If yo u are an SWL'er, you
may have noticed that
Radio Moscow's signal
appears much stronger
than its competition 's. We
can 't be certain why, but
this may be the reason .

· STANLEY LEINWALL

FIG. 1-SIGNALS FROM THE RUSSIAN TRANS
MITTERS at Simferopol travel more than 1,000
miles farther than those from the BBC or
Deutsche Welle . They also follow a more north
erly path, putting them closer to the auroral zone.

RADIO MOSCOW'S ADDITION OF A WORLD
Service in English several years ago pro
vided yet another example of the strong
emphasis the Russian s have placed on
shortwave broadcasting as a highly ef
fective and eco nomical medium for the
mass dissemination of information. (A
"World Service" is a 24-hour-a-day op
eration that serves all parts of the world:
that differs from M05COW'S earlier Eng
lish-language service where broadcasts
occurred only at certain times of day
a nd were aimed only at English-speak
ing regions.) The Russians are by far the
world's largest broadcaster. Using ap
proximately 200 shortwave transmitter
operating around the clock. they trans
mit in 65 different languages and dialects
to virtually every corner of the globe.

The Soviet effort in broadcasting has
not been concentrated so lely on quanti
'Stanley Leinwoll is Director of Engineering , U.S.
for Radio Free Europe-Radio Liberty .

ty. Listeners here in North America
ha ve observed that many Soviet short
wave signals are stronger than most
competing broadcasts. In some cases.
signals coming direct from the USSR are
stronger than the relays coming from
Cuba. lead ing you to believe that radi
ated power levels from the Russian
based transmitters are enormous.

Technically. however . one would not
expect that to be the case. and there is.
in fact. growing evidence to indicate that
the Russians are instead considerably
ahead of the West in the application of
antenna and propagation theory for
long-distance shortwave communication.

As an example. consider one of the
principal transmitting sites used by the
Soviets for their broadcasts to North
America. Located in Simferopol, in the
Crimea. it is approximately 5000 miles

from the northeastern United Sta tes.
Yet. signa ls from that tra nsmitter site
are considerably stro nger in North
America than signals from the BBC and
De utsche We lle. in spite of the fact that
the transmitters for the latter two are at
least 1000 miles closer to their target
areas.

The world map shown in Fig. I illus
trates the normal pat hs that those sig
na ls travel. Note that not only does the
Russian signa l need to travel more than
1.000 miles farther than the signals from
the BBC and Deutsche Welle . but that
the path of the Soviet signals is fart her 0

north and closer to the auroral zone. ~
Both factors are quite significant. ~

In ge neral. the fart her radio signals ~

must trave l from a tra nsmitti ng station. :xl

the weaker they are. Based on the loca- c.o
tio n of the BBC. Deutsche Welle. and ~
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FIG. 2-WHEN SIGNALS STRIKE THE EARTH they are reflected; some of the energy is reflected back
towards the transm itter where a receiver can pick It up. In an operat ional backscatter system, that
reflected signal can be used to determine whic h freq uency and angle of radiat ion are the most effective
atthe time.
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Radio Moscow tran smitters, we would
expect the signals from the Soviet sta
tion to be 10 to 12 dB weaker than
signals from the BBC and Deutsche
Welle-all other things being equal.
Yet, Radio Moscow's signal strength is
generally about 10decibel s higher than
the BBC's.

The more northern path of the Rus
sian signal is important because the
ionosphere in the auroral zone is fre
quently unstable. Northern lights, or
auroras, are very common in that zone
and adversely affect radio transmissions
passing through the zone or close to it.
During periods when the ionosp here is
disturbed. the auroral zone moves south
and signals that are normally stable are
weakened . That is why transmi ssions
from the BBC to North America, for
example , "break up" before signals
from Rome and Madrid . The paths of
the latter signals lie farther to the south
and those signals are therefore less
prone to auroral effects even during
iono spheric disturbances. But despite
their more northerly path. Radio Mos
cow ' s signals remain st rong even under
adverse ionospheric conditions.

If SWL' s (ShortWave Listeners) re
ceive Radio Moscow signals about 10
dB more strongly than signals from the
BBC. and if we con sider that the BBC
uses 250-kilowatt tran smitter s and high
gain curtain antennas that are located
more than 1000miles closer to America
than tho se of Radio Moscow. then a few
simple calcu lations would seem to lead
us to the conclusion that the power out
put of the Radio Moscow transmitters is
on the order of 32.000 kilowatt s (32

megawatts) or more ! But that is not the
case, for-as far as is known-the most
powerful transmitters the Russians use
for international broadcasting have
power outp uts on the order of 500 kilo
watts. What , then. are the Russians do
ing that is , in effect , giving them a power
gain of ove r one hundred?

The mystery deepens if you listen
carefully to Radio Moscow when it first
comes on the air. Frequently the Rus
sian signal will rise and fall in strength
ove r a period of several minutes; that
rise and fall is not related to normal fad
ing of DX signals. After that, the signal
level increases to a peak value and then
remains very high for the remainder of
the broadcast.

Backscatter
Scie ntist s are becoming convinced

that they have unrave led the myste ry.
Since the Sovie ts are apparently not us
ing super-power transmitters, they must
be doi ng something to their signals. The
signal variation may be related to a tech
nique called "backscattering", In addi
tion, the Russians appear to be using
antenna system s that are more sophisti
cated than anything currently available
in the West.

The principle of back scatter has been
known for a long time. Essent ially. on
returning to earth after being reflected
by the ionosphere. a radio signal is scat 
tered in all directions because of the ir
regularities in the earth's surface (see
Fig . 2). A small fraction of the energy is
ret urned to the transmitter site-having
been "scattered" back in the direction
from which it came. The strength of the

"backscatter" echo depends on the
strength of the signal that struck the
ground after reflection by the ionosphere.

It follows that if a wide range of fre
quencies is tran smitted , some frequen
cies will penetrate the ionosphere and go
into space , some will be absorbed, and
some will be reflected. Backscattered
signals will be rece ived only for the fre
quencies that are reflected. Further
more , the round-trip time delay of a very
short pulse of radio energy is related to
how far away from the transmitter the
sca tte ring took place ; the longer the
time delay . the farther away the signal
was returned to earth.

A number of very useful facts can be
obt ained from an operational backscat
ter-system: We can determine the range
of frequ encies that the ionosphere is re
flecting at any given time. From the
strength of the backscatter signal we can
learn which frequencies are strongest on
reaching the earth from the ionosphere,
and that tells us which freque ncies the
ionosphere is propagating best . From
the time dela y of the returned pulse and
the characteristics of the transmitting
an tenna patte rn. we can also learn the
height of the ionosphere from which the
signals are being reflected . Using that
information . it is possible to schedule
frequencies that will deliver the best
signals to a given target area. But. bet
ter still, that information makes it poss i
ble to determine the optimum radiation
angles.

Suppose. for example . that in using
conventional radio-forecasting tech
niques. the Russians have determi ned
that at a part icular hour the 7-MHz band
should be optimum for transmission to
the United States. The best radiation
angle for that transmission will depend



FIG. 3-THE MORE STACKS a curtain anten na has, the lower Its angle of radiat ion will be.

FIG. 4-THE WIDTH OF THE BEAM narrows, and the strength of the signal delivered to the target area
increases, as the number of bays of a curtain antenna increases.
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shown in Fig. 3. As the number of bays
is increased. the horizo ntal radiation
pattern narrows. again concentrating
the energy into a narrower beam as
shown in Fig. 4.

In the West. most curtain-antenna
systems consist of four bays and four
stacks. Such systems provide an an
tenna gain on the order of about 20
decibels . There is now considerable evi
dence to indicate that some Russian
transmitting antennas. especially those
used for long-distance broadcasting.
consist of eight bays and eight stacks.
giving an antenna gain of close to 30
decibles . Furthermore. curtain ante n
nas can be slewed-that is. the vertica l
and horizontal angles at which the an
tenna radiates can be varied-by adjust
ing the phasing of the signals being fed to
each bay and stac k of the antenna.

Experiments have shown that a gain
of from 6 to 10 dB is poss ible if the
ionosphere's height is prope rly used.
Slewing .is one way that the gain can be
achieved . It would appear. therefore.
that slewing. combined with a backscat
ter system. is the method used by the
Russians to deliver such stro ng signals
to the United States.

The use of optimum vert ical radiation
angles would also account for the Rus
sian signals' remaining so strong during
ionsopheric disturbances. We have
learned that during certain types of dis
turbances the ionosphere "tilts" and is
no longer paralle l to the earth's surface .
Such tilts could affect opt imum radia
tion angles . and backscattering for op
timum angles would be invaluable.

The Russians tell us very little about
their technical facilities. aad we can
only make some guesses from what we
observe. But based on the strength of
the signals from the BBC and Deutsche
Welle using known antenna gains and
transmitter powers. we must conclude
that the Russians are using facilities and
techniques that the United States will
not be able to duplicate for at least three
to five years . R-E

broadcasting antenna systems are
known as curtains, consisting of arrays
of dipole antennas erected in a plane and
fed from a common source. The dipole
ant ennas are arrayed both horizontall y
and vertically (one above the other).
The number ofdipoles erected vertically
are called stacks, and the number hori
zontally are called bays.

A S the number of stacks is increased.
the vertical firing-angle narrows and be
comes lower . concentrating more and
more energy into a narrower beam as

Antennas
The most sophisticated shortwave-

upon the height and state of the iono
sp here at that time. A backscatter sys
tem that tra nsmits very short pulses at
various vertical angles could tell the
broadcaster which radiation angle was
returning the strongest signal. and con
sequently which angle would deliver
the strongest signal. Appropriate adjust
ments in the vertical radiation angle of
the antenna could then be made.

TWO BAY ELEVATION ANGLE RANGE EFFECT
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ETCH YDIR 0111
PCIIAIIS

Even the most complicated printed-circuit boards are easy to make
with this simple technique. No exotic materials are required.

NEIL R. DAVIS

ON E OF TH E MORE DIFFICULT PROBLEMS YOU MAY RUN INTO
when you build a complicated projec t is laying out and etching
the circu it board s. There are several techniques that can be
used. but all of them seem to have one drawback or another.
For small board s, the usual met hods include dry transfers,
drafting tape, or etch-resist pens.

The dry transfer s produce clean. sharp lines. but are dif
ficult to use where there is a lot of fine work or where there
are bend s in the pattern . In addition, they don't always adhere
properly throughout the etching process: you're likely to find
the transfer floating in the bath while the foil disappears in

~ the etching solution. The same problem occurs with narrow
z drafting tape, although the wider strips work reasonably well.
~ Etch-re sist pen s are a good idea, but often don't protect the
I- copper adequately.
~ Large board s, or microprocessor board s with complex
d buses , are difficult to make without using photographic tech
o nique s. Unfortunately , the photographic equipment and
~ drafting a ids needed make this technique somewhat impracti
a: cal for the low-budget hobbyist.
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FIG. 1- TINTED SHELLAC, a Rapldograph or similar drafting pen, a hlgh
speed rot ary drill, and drill bits are the only tools you need to make high.
quality PC boards.



The easy way
The method de cribed here uses a different etch-resist

ordinary shellac-that is laid down using a drafting pen such
as the Koh-I-Noor Rapidograph, or similar pens made by
Keuffel & Esser and Staedler-Mars. The tools that you'll
need (including a PC-board drill) are shown in Fig. I. The
shellac shou ld be tinted with a paint pigment (blue makes for
good contrast) so that it is visible on the copper. Mix the
shellac and the pigment thoroughly, and use the mixture
undiluted.

To lay down a trace, simply draw a line on the copper. and
go over it again if necessary, judging the thickness of the
trace by the de nsity of the pigment. For very fine work. it
may help to dab the pen on the copper like a pogo st ick to
build up an even layer. Be carefu l that you do n't leave an
"empty" area in the cen ter of a line.

What if you make a mistake? For smaller errors. scrape off
the dried shellac with a small knife-blade. then clean the area
with an ink eraser before redrawing. Larger mistakes can be
removed easily with a cotton swab dipped in shellac thinner
(methanol). Use the same solve nt to clean the shellac off the
board after etching, and to clean out the pen-it won' t hurt

FIG. 2-DRAW YOUR PATTERN on a sheet oftraclng paper that has been
attached to a sheet of graph paper. The graph paper should have O.1-lnch
spac ing. For double-sided boards use a second sheet of tracing paper.

the plastic parts. As a matter of fact, the shellac can be left in
the pen for several days or more without drying up or eve n
getting gummy.

The technique is just as useful for small boards as it is for
large ones. For small boards, simply copy the artwork from
an article or draw your own on the copper. For larger boards,
you will generally want to layout your artwork on paper be
fore working in shellac (see Fig. 2). The artwork can be done
much more quickly if you use tracing paper or onionskin
typing paper stapled or taped to a shee t of graph paper that
has a.I-inch spacing (the same spacing as Ie pins).

For double-sided boards, add a second sheet of tracing
paper for the traces on the other side of the board. As a gen
eral rule, put the most complicated traces (data bus, address
bus, etc.) on the bottom side of the board. and use the top
side of the board to "cross over" the traces on the bottom.
Remember that the holes will not be plated through so allow
for feedthrough jumpers where necessary . Use No. 28 or 30
wire-wrap wire for the jumpers and solder them on both sides
of the board.

FIG. 3-SINCE THE HOLES ARE NOT PLATED THROUGH. wire-wrap
sockets should be raised about 3/ 16 Inch off the board so that the pins
can be soldered on both sides.

For complicated boards. it might be a good idea to use a
hybrid wire-wrap/PC construction technique: Use the bottom
side of the board for most of the circuitry: u e the top side of
the board for the power and ground, and wire-wrap sockets
and wire-wrapping for the runs that won't fit on the board.
T he wire-wrap soc kets should be raised approximately 3/ 16

inch above the board to allow them to be soldered to both the
top and bottom traces. as shown in Fig. 3.

Another approach for very complicated boards is to use
both sides of the board for the circuit traces. and to hard-wire
the ground and power lines later using jumpers. That is what
was done in the board shown in Fig. 4: a microproce sor
board with keyboard and disp lay interface. a serial data inter
face . a to ta l of 52 ports. and a battery-powered back-up
memory.

FIG. 4-THIS MICROPROCESSOR BOARD was built using the hybrid wire
wrap /PC construction discu ssed In the text. The board has a keyboard
and display Interface, a serial data interface. a total of 52 ports. and a
battery-power memory back -up.

Step -by -step
The fir t step in making a board is drilling the holes. That is

best done with a Dremel or similar high-speed rotarv drill.
Make a photocopy of your completed layout for use as a
drilling guide. tape it to the board. and mark all of the hole
with a center punch or cratch asvl. For small boards. a piece
of perforated co nstruction board using O. I-inch spacing
makes an excellent drilling guide (see Fig. 5).

Use a No. 62 or No. 60 drill bit for resistor and capacitor
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so lde r pads, and for IC solder pads where traces do not run
bet ween the pads: a No . 65 bit where the traces do run be
tween the IC solder pads . and a No. 74 bit for feedt hrough
holes.

After you' ve finished drilling, clean off all the bOlTS with a
fine file , sand the board thoroughly with No. 400 sandpape r,
and then clea n the board thoroughly by scrubbing the board
with cleanser and water.

FIG. 5-WHEN DRILLING A SMALL BOARD, a piece of perforated con
struction board wi th O.1 -inch spac ing makes an excellent drilling guide.

When that has been done, you can start drawing the pat
tern on the board . Complete one side of the board before
starting the other. and begin by drawi ng the IC pads with the
tinted shellac. Then, draw the larger traces using a drafting
pen with a No . 2Y.z tip: use a No. I tip for trace s that go be
twee n the IC solde r pads and for labeling the board. Use a
straightedge to guide the pen, and plan your work so that you
will not have to lay the straightedge on wet shellac. Cover
the portions of the board that you are not working on with
plastic kitchen wrap, as shown in Fig. 6. to prevent con
taminating the copper with skin oils and salts , and to keep

AG.7-TO OBTAIN A MIRROR image copy of a foil pattern, tape the art to
a lampshade and trace it.

-
r=.---- .---- ....,
~----:
.".-----:

from smudging the board.
To draw the traces on the top side of the board , simply

copy your artwork. For the botto m side of the board, you
will have to tum your artwork over and hold it up to a light
(tapi ng the drawing to a lamp shade as shown in Fig. 7 is one
approach that will make the job easier) before copying the
artwork onto the copper.

After etc hing, clean the board thoro ughly with methanol to
remove the shellac. If you have followed the instructions,
and have been careful. the result will be a clean and sharply

. de tailed foil pattern .
Be sure to solder all feedthrough jumpers on the top and

bottom sides of the board before installing the sockets or
Ie' s . Try to use sockets for the larger or more expe nsive
Ie' s. or where you anticipate circuit changes. Soldering the
IC leads is usually safe . but it is a good idea to use a tempera
ture-controlled iron with a fine tip to avoid any damage result
ing from exce ssive heat.

When the boa rd is comp leted , clean off all solder residue
with lacquer thinn er or ca rburetor-cleaner spray. As a final
step, coat the copper traces with a varnish or lacquer to pre
vent corrosion. R-E

r-
CLOSE-UP VIEW OF A PC BOARD under construction show ing the shellac
resi st in place.

FIG. 6-PLASTIC KITCHEN WRAP is used to protect sections of the board
that you are not working on from skin oils and smudging.
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The SAFE principle allows extended bass response from
small speakers. Here's a 3-way mini-SAFE speaker you
can build that's just 17 inches high; it will astound
you with its performance and low cost.

MINI
I SPEAKER•

GEORGE PAPPANIKOLAOU

SPEAKER FRONT '
WAVE+- --- -- - .....-_ •• - - _• ..L ---- - -- - ------ - - ....

would be more than adequate to fill the average-size listening
room with sound .

FIG. 1-SAFE EFFECT uses both the front and back waves from the
woofer to extend bass response. The front wave travels through an
acoustically long labyrinth to Increase apparent size of enclosure.

Speaker selection
The 8-ohm speakers needed for the mini-SAFE system

should be available from a number of sources: mail-order
houses. audio outlets, and even car-stereo dealers.

The 5~-inch woofer must be of the free-cone type-that
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ONE OF THE MANY PROBLEMS WITH MINI·SPEAKER SYSTEMS IS
that it is difficult-if not downright impossible-to get
full-size performance from them. (For example, it would be
ludicrous to try to design a mini-Klipschom!) By using
acoustic-suspension techniques and special speakers, some
manufacturers have managed to produce high-quality mini
speakers , although at a decrease in efficiency and an increase
in price. Some people feel that there is no advantage to a
mini-size speaker system that has to be used with a hefty
amplifier.

There is an approach other than acoustic-suspension, how
ever, that can be used for smaller speaker-systems. That is
the SAFE (Symmetrical Air Friction Enclosure) configura
tion, covered by U.S. patent No. 4,168,761. Figure 1 illustrates
the SAFE principles .

A SAFE speaker-system does not use a sealed enclosure ,
but, rather, makes use of both the front and back waves
emanating from the woofer to provide clean , extended, bass
response . The mid- and high-range radiators are conven
tional; the difference lies in how the bass is treated. The
woofer is mounted near the top of the enclosure, facing
downwards. The back wave propagates freely in all direc
tions through the opening at the top of the enclosure. (Low
frequency sound is essentially non-directional to the ear
the idea is to generate as much of it as possible .)

The front wave from the woofer (represented by the
dashed line) propagates along a path determined by a series
of chambers formed by three centrally-located horizontal
partitions and three other horizontal partitions with center
holes (see Fig. 2). The wave is repeatedly split and recom
bined as it follows this path . That slows its speed, making it
apear as if it had traveled a longer distance than the length of
the path actually permitted . Upon reaching the center hole
of the lowest partition, the back wave travels down the
vertical port (tube) until it reaches the bottom plate of the
enclosure and exits to the outside, again dispersed in all di
rections. The relatively long path (real and apparent) followed
contributes to the low-frequency efficiency of the SAFE
design.

Having already des igned woofers and subwoofers using
SAFE principles, I decided to try to use the same principles
to build a three-way mini-size speaker that could be used by
itse lf with a small amplifier , or with a subwoofer, to form a
complete subwoofer-plus-satellite stereo-speaker system .
While neither would be suitable for outdoor concerts, they
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SCHEMATI C

PARTS LIST-ENCLOSURE

Quantity Size (inches) Descr ipt ion

2 8 x8 x V4 Top and bottom plates
2 3V2 x 5% x V4 Part of tube
2 4 x 5% x V4 Part of tube
1 2 x2 x V4 Part of part ition-1 assembly
1 7 x 7 xV4 Partition 6

(with 4 x 4·inch hole for tube)
4 1 ~s x1 x1 Top supports
4 ~s x 1 x 1 Bottom supports
12 1· x 1 x 1 Partition supports
6 7 x V4 X V4 Mounts for partitions 2. 4. and 6
6 6V2 X V4 X V4 Mounts for partitions 2. 4, and 6
2 7 x7 x Vs Partitions 2 and 4

(with 4 x 4 center holes)
3 6 x6 x Vs Partitions 1. 3. and 5
2 8 X 12=¥4 x 112 Enclosure sides
2 7 x 12=¥4 X V2 Enclosure front and rear panels
1 4 x4 x V2 Part of partit ion-1 assembly
2 8 x8 x V2 Enclosure top with woofer

mounting·hole and enclosure
bottom with 4 x 4 center hole

PARTITIONS

ENCLOSURE TOP

TOP SUPPORTS

rc:==~+-- 6

MIORANGE
SPEAKER

TUBE

WOOFER

PARTITION
SUPPORTS

ENCLOSURE
FRONT

L...,.-,..,_ .Ll PART OF
SUBENCLOSURE

B

I::f=r=~=====:;==r:yi-- TOP PLATE

FIG. 2-LARGE HORN-TYPE TWEETER can be mounted above woofer.
Sealed mid-range speaker is fitted into its own airtight sub-enciosure.

FIG. 4-SIX dB/OCTAVE crossover network Is simple to build. L-pads
balance sound from the three sections of the system.

Crossover and L-pads
The mini-SAFE's crossover networks and L-pads are

shown in Fig. 4. The L-pads are used to balance the system
and also to optimize its bass respon se . which can vary de
pending on where in the listening room it' s placed. (The bass

is, the cone has to be able to radiate from both its front and
back . A sealed acoustic-suspension type woofer is not
suitable for use in a SAFE system. Woofers of the free-cone
type are frequentl y found in car-stereo upgrade systems and
can usually be purchased separately. A good heavy magnet is
also essential-about 16-20 ounces.

A car-stereo outlet may also be able to provide the mid
range unit. It should be an acoustic-suspension type, about
3* -inches in diameter with a 6-10 ounce magnet.

Both the woofer and mid-range units should be as shallow
as possible , to fit into the small enclosure. If the woofer is
too deep , it is possible to add some height to the cabinet, but
the mid-range speaker is fairly critical in that respect.

The choice of a tweeter is not critical-it can be a high
efficiency cone or dome type, or eve n a relatively large hom
mounted on top of the cabinet as shown in Fig. 2. A cone or
dome-type tweeter should be mounted in the area indicated
by an as terisk in Fig. 3. The tweeter is mounted to one side
so that , if the mini-SAFE system is used in a horizontal posi
tion , the tweeter will be located higher than the mid-range
speaker. (With a large hom , the positioning doesn't seem to
make a difference .)

If desired, two syste ms can be made mirror-images of each
other- that can improve the stereo effect, although. since
the systems are so small, it may not be an important factor.

• SEE TEXT~
FROM
AMP

PARTS LIST-CROSSOVER NETWORK

L1~20 tu rns No. 18 enameled wire one- inch core . three
inches long.

C1-2.2 J.L F. non-po larized (1.0 J.L F may be requi red if large
horn-type tweeter is used)

C2---47 II-F, non-polar ized
L-pads--standard . 8 ohms (Radio Shack 40-980 or similar )

I- B -\
,-- m I I17/8

L-
/-

ALL OIMENSIONS
IN INCHES

17

I

1 -+-
I2

II
I I I I

~
1/8 j.-3--j

AG . 3-POSmON OF CONE or dome-type tweeter is marked by asterisk.
Note that both tweeter and mid-range speaker are mounted off-center
the latter to eliminate standing waves.
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FIG. &-CRrnCAl DIMENSIONS for mini-SAFE enclosure. If woofer Is
deeper than one shown , top supports may be lengthened.

FIG. 5-CONNECn ONS FROM crossover network and l -pads are brought
out through mld-range sub-enclosure. l -pads are on lett side of enclosure.

PARTS LIST- SPEAKERS
Woofer : 5- or 5%-inch woofer, 16-20 oz. magnet, open front

and rear (not acoustic suspension ) (Herald 5-22 or equiva
lent)

Mid -range: 3¥4- or 4-inch, 6V2-10-oz. magnet, sealed (air-sus
pen sion) (Pioneer TS-107 or equivalent)

Tweeter: Cone, dome, or horn-type, high eff iciency. Size not
crit ical

will genera lly increase if the sys tem is located near a room
boundary and decrease as it is moved away from the walls
and/o r floor.)

The L-pads are standard 8-ohm units. available from a
numb er of sources. It' s important to make sure that they
have adequate power-handling capacit y. (The entire system
is rated at 15-20 watts. maximum.)

The cro ssover networks are designed with a 6 dB/octave
rolloff. The mid-range crossover network is designed to take
effec t at about 450 Hz ; the high-frequency one has a cross
over point of about 10 kHz . If a horn-type tweete r is used .
the va lue ofC I should be changed from 2.2 t!F to I.Ot! F. Coil
L I is made from 620 turns of No . 18 enameled wire wound on
a one-inch core th ree inches long. Do not try to wind a
shorter. thicker. coil-it may not fit into the space intended
for it.

Figure 2 shows a sub-enclosure for the mid-range speaker.

FIG. 7-lNSIDE OF FRONT, BACK, AND SIDES should be marked as
shown. Pieces should also be marked to Indicate function ("FRONT,"
"l. SIDE," etc.).

That is where the L-pads and crossover networ ks are
mou nted. Wiring from them is brought out to terminals
moun ted on the front of the enclosure (see Fig. 5) to preserve
its air-tightness. Wiring to the woofer and tweeter is run
along the out side of the cabinet. The L-pads should be lo
cated on the side of the cabinet that will remain facing up if
the speaker is to be used on its side instead of upright.

Construction
Refer to Figs. 2. 6. and 7. and to the Part s List. as we go

through the assembly of the mini-SAFE system step-by-step.
Before we start. here are a few helpful hints.

The flat parts (sides. top . bottom. and partition s) can be
continued 0 11 page 106
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Finding a tape that is compatible with your deck
is easy, but finding one that is ideal is not. The

tests described here can be performed without expen
sive test equipment and will lead you toward the

best tape for your particular machine.

HII TI CHIISE
TAPE FIR YOUR

FIG. 1-oVERALL FREQUENCY RESPONSE
CURVE for TDK type 00 tape. That response
curve was obtaIned at a recording level of
-20 dB.
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output at 20 kHz. TDK OD ran a close
seco nd on our test machine. with an
output that is up 1.1 dB at 20 kHz.
while the Fuji FX-I , though by no
mean s an inferior tape . delivered a
-0.3 dB output at 20 kHz when used
with that machine.

In Figs . I. 2, and 3. we delibe rately
expanded the vert ica l scale so that each
division is equ al to only 2.0 dB. That

different brands of tape will yield wide
ly different overall frequenc y-respon se
curves . That is clearly shown in Figs. 1.
2. and 3: the graphs in tho se figures
show the frequency-response curves of
three high-quality ferric-oxide tapes.
Figure 1 shows the record/playback re
sponse . at a recording level of -20 dB
(with respect to a reference 0 dB of 200
nanowebers/meter) for TDK OD tape .
while Fig. 2 shows overall record/play
back response for Maxell XL-IS tape
tested on the same machine at the same
record level .

Finally. in Fig. 3 we see the record/
playback response for Fuji FX-I tape.
All of those tapes were tested under
ide ntica l conditions on a Nakamichi
model 680ZX cassette deck-hardly a
bottom-of-the-line model. Yet . rather
significa nt differences in high-end re
sponse are obviou s from the curves . If
the user wa nts flat . extended high-end
response. the tape to choose (from
among tho se tested) is obviously the
Maxell XL-IS tape . with its + 1.8-dB

Frequency response
The specifica tion that is of greate st

co ncern to most amateur recordist s is
the record/playback frequency re
sponse. Even among the so-called
premium tapes of the same formulation.

CHOOSING AN AUDIO CASSETIE-TAPE
for your deck used to be a fairly simple
affair-you went out and bought your
favorite brand of ferric-oxide tape. be
cause that was all that was available.
Some years ago. things became a little
more complicated with the introduction
of chromium-dioxide tape . That formu
lation offered improved high-frequency
response and a better signal-to-noise
ratio. but required a much higher bias
level than ferric-oxide tape. Soon. cas
sette decks with two-position bias
switches to accommodate the two
formulations began to appear.

Now. with the addition of cobalt
treated ferric and metal tapes. the
simple two-position switch of a few
years ago has given wa y to separa te
three- and four-position bias and equali
zation switches (yielding from nine to
sixteen different combinations of bias
and equalization). as well as con
tinuously variable bias controls. And of
course. if you can afford them. there
are several new and expensive cassette
decks that, with the aid of a micropro
ce ssor. will adjust their own operating
parameters to suit any tape you pop
into the tape compartment .

While those decks let you get the
best results from almost any tape , what
do you do if you have one of the less
costly decks with two-position fixed
bias and equalization switches? The
answer is simple: If you can't adjust
your deck to match the tape , you
should pick your tape to match your
deck.

Consulting your owner' s manual pro
vide s very little help . Usually. the
booklet will list a dozen or more tape s
that are said to be compatible with your
machine. Compatible. maybe-but
hardly ever ideal. unle ss you happen to
know which brand of tape was used by
the manufacturer in calibrating your
machine when it left the production
line. To make matters worse . manufac
Hirers of ca ssette tape have a habit of
changing or improving their tape formu
lations without nece ssarily changing
the model number or trade name of the
tape . As a result. the type of tape that
worked idea lly with your cassette deck
when it was new may no longer be the
best tape to use with that machine.
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duced at the broadcasting end of the
chain. In any even t. that random noise
signal can serve as an exce llent test
signal with which to evaluate the fre
quency response charac teristics of a
tape recorder.

In checking the response of two-head
recorders. it is first necessary to record
a reasonably long amount of FM-tuner
noise onto the tape in question. Make
that recording at about a - 20 dB record
level (as indicated on your recorder' s
VU meter s or other level indicators).
Since it is not poss ible to monitor the
results instantl y from the tape. rewind
the tape to the beginning and start play
ing it back. alternating between the
original random-noise source (with the
monitor switch on your receiver or
amplifier set to source) and the recorder
vers ion of the same noise (with the
monitor switch set to " tape").

In making that test . it is extremely
import ant that the two loudness levels
be identical. It is not enough to verify
that " by ear. " Rather. you should
attach a wideband AC voltmeter to the
output terminals of your amplifier (or
the speaker-output terminals of your
rece iver) and adjust levels so that the
meter reads an identical value when
switching from " source" to "tape" on
your tape monitor switch . If you do not
have access to a wideband voltmeter
(such a meter has a frequency range of
20 Hz to 20 kHz). you can rectify the
output from your amplifier (using a full
wave bridge). and feed the resulting
signal to a standard voltmeter. While
that will not yield an exac t voltage read
ing. you will be able to compare and
match the relative levels using the
meter' s DC scale. Since the amplifier or
receiver is likely to have only one
volume control, use it to control the
original random-noise level from the
tuner section . Use the output control
on your tape deck to obtain the identical
level of output when listening to the
tape playback of the noise .

Using that method. even sma ll tonal
differences are eas ily detec table. Some
pract ice may be required before you
can pinpoint just what the sonic dif
ference s (where the peaks and valleys)
are, but it takes little or no practice to
determine accurately which of several
tape samples comes closest in overall
tonal balance to the original sound. To
verify that. we took a spectrum-analysis
photo of our reference noise signal
(Fig. 4) and compared it with the
recorded results obtained from two dif
ferent tapes (Figs. 5 and 6). Superficially
all three noise spect rum photos seem to
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FIG. 3-FREQUENCY RESPONSE OF Fuji FX· 1
tape .
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easy method involves the use of an FM
tuner. When an FM tuner is tuned be
tween stations (with the muting circuitry
deliberately turned om. what you hear
has been described as random white
noise . It isn 't white noise; it's white
noise modified by the de-emphasis net
work built into your tuner. That net
work attenuates frequencies above I
kHz or so to compensate for the same
amount of high-frequency boost intro-
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LEN FELDMAN
CONTRIBUTING HI-FI EDITOR

AG . 2-FREQUENCY RESPONSE of Maxell
XL1S tape.

+6

was done so that it would be easy to
distinguish small differences in outpu t
at specific frequencies. But what about
the average hobbyist who does not own
or have access to expensive frequency
response plotting equipment found in
hi-fi labs?

The answer is: Even without test
equipment of that sort, it is quite simple
to judge differences in overall tona l
balance or frequency response. One

135m / 440ft.

THE·BEST
CASSETTE IECK
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levels onto the tape that you are testing.
If you do not have a single-tone

oscillator. the simple circuit shown in
Fig. to will serve. The circuit will gen
era te some distortion itself; but since
we are intere sted in which tape is best ,
and not the headroom for precisely 3%
third-o rder distortion, that distortion
will not affect the result. Also, the out
put of that circuit is adjustable down to
I volt, using the potentiometer. Verify.
with a meter, that the output is indeed I
volt before you connect it to your tape
deck 's input.

If your meter does not have a dB
scale, you can use Table 1 to convert
the voltage reading on your meter to
dB. To establish the voltage ratios,
use the " O-dB" point on your tape
deck' s meters as a referenc e. Note the
reading' on your externally connected
AC meter, and then increase the signal
level in I-dB steps until you are at a
record level of to dB, or even a bit
higher. 'You need the external meter,
because most tape-deck VU meters
read only to about +3 dB, or at most
+ 5 dB , whereas the recording head-

.03
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FIG. 9-THIRD-ORDER DISTORTION for Fuji
type FX-l tape.
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AG. &-THIRD-ORDER DISTORTIONfor Maxell
type XL1S tape.
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FIG. 7-THIRD-ORDER DISTORTION for TDK
type OD tape Is plotted against recording level
here.
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opposed to the machin e where the
record and playback heads are in a single
housing), it is important to check the
azimuth alignment between the record
head and the playback head . Most
three-head mach ines provide a simple
means for making that check and for
adjus ting the azimuth if it is not perfect.
Incorrect az imuth alignment, of course,
will result in severe attenuation of high
frequencies, which might be incorrectly
att ributed to the tape or tapes under
test.

Distortion
If a tape is slightly underbiased or

overbiased , the most profound effect
observed is a change in overall fre
quency respon se . However, non
optimized bias levels have an effect
upon distort ion, as well. Almost any
tape can be made to have "fl at" re
sponse if you lower bias levels without
regard to distortion at mid-frequencies.
Refening back to Figs. 1, 2, and 3, third
harmonic distortion for each of the
three tape s tested is as follows: Maxell
XL-IS, 0.5%; TDK OD and Fuji FX-I,
0.29%. Note that while the third
harmonic distortion for the Maxell tape
is nearly twice as high as the others, it
provided the highest output of 20 kHz
of all the tape s tested . All three tapes
have reasonably low distortion at the
O-dB record level (the level at which
tho se third-order distortion levels are
meas ured), since even 0.5% distortion
is inaudible to most listeners. What
does make an important difference in
choosing the right tape for your machine
is the so-called headroom, or the maxi
mum record level , that can be applied
to the tape before reaching 3% third
order distortion.

Figures 7. 8, and 9 plot third-order
distortion (vertical axis) against record
ing level (horizontal axis). Surpri singly,
the Maxell X L-IS tape had the greatest
headroom (+9 dB for 3.1% third-order
distortion) of all three tape s tested. The
result s are shown in Fig. 7. while those
for the Fuji FX-I tape (+8 dB for 3.1%
third-order distortion) are shown in
Fig. 8; and the TDK OD tape (+7 dB
for 2.6% third-order distortion) is in
Fig. 9. One note about the test equip
ment used to obtain those results:
While it is very accura te, it does have
one limitation-readings can only be
obt ained at I-dB increments. The
recording levels listed above are the
closest levels to the 3%-distortion point.

Once again, you can duplicate those
tests , although with somewhat less ac
curacy, without expensive test equip
ment. If you have a single-tone oscilla
tor that can produce a mid-frequenc y

, tone of about 400 Hz (1 kHz will also
work, as will anything from around 300
Hz to I kHz) and an AC meter with a
dB scale , then all you need to do is to
record progressively greater signal
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be about the same: yet, when we listened
to the tapes, the Maxell X L-IS tape
(whose noise spectrum is shown in the
photoof Fig. 5) sounded more like the
original noise that did the competing
tape of Fig. 6.

The procedure used for three-head
tape decks is considerably simpler and
fas ter. Here , it is only necessary to flip
the source/tape switch on the deck itself
from one sett ing to the other, listening
alternately to the source noise-signal,
and then to the recorded version of it.

In making those tests on a three-head
machine that uses separa te heads (as

AG. 6-ALTHOUGH THE SPECTRUMANALYSIS
of the FUji tape superflcally appears similar to
those shown In Figs . 4 and 5, the recorded sig
nal sounded less like the original than did the
Maxell tape.

FIG. 5-THE REFERENCE NOISE was recorded
on the Maxell tape, and a spectrum analysis
was made of the result. That analysis is shown
here .

FIG. 4-SPECTRUM ANAl..YSIS of a reference
noise signal.
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FIG. 1o-USE THIS CIRCUIT If you do not have a single-tone oscillator. Make sure to adjust the output
to 1 volt before connecting it to your tape deck's Inputs.
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PARTS L1ST-400 Hz
TONE GENERATOR

in dB. between the maximum recording
level and the signal-to-noise ratio (in
negative dB) for that tape. For ex
ample. if a given tape has + 8 dB head
room at mid-frequencie s and a signal
to-noise ratio of -45 dB (below the 0
dB reference) . then the useful dynamic
range for that tape. at least at mid-fre
quencies , is 53 dB.

In the case of our three tapes. the
signal-to-noise ratio s are shown in the
bar graphs of Figs. II -a (Fuji FX-/) ,
II-b (Maxell XL-IS), and II -c (TDK
OD) . Adding the 8 dB of headroom
previously observed for the Fuji tape to
its 48.4 dB SIN ratio . we get a dynamic 
range capability of 56.4 dB. For the
Maxell tape it is 45.8 dB plus 9 dB of
headroom. or 54.8 dB . while for the
TDK tape it is 46.5 dB plus 7.5 dB . or
54,00 dB. (As mentioned above. the
maximum recording-level for the TDK
tape was set at the 2.6% third-order dis
tortion level. while the maximum
recording-level for the other two tapes
in this test was set by the 3.1% level.
Because of that difference , an extra
Y2-dB was added to the headroom of
the TDK tape to make our compari son
fairer.) Thus. the Fuji tape wins out in
this parameter for this tape deck.

Again. you can measure SIN ratios
easil y. using nothing more than the
mid-frequency tone generator (or the
circuit shown in Fig. 10) and the AC
voltmeter as before. Here however. it is
important that the AC meter be sensi
tive enough to read the low voltage
level s of the residual noise that is
present during tape playback. If the
nominal output level from your deck is
1.0 volt (a typic al figure) when playing
back a signal recorded at the O-dB ref
erence level. then vour AC meter should
be able to read down to levels of 1,0
millivolt, or lower (I mY is 60 dB lower
than I volt), especially if you hope to
read the SIN ratio with the noise-reduc 
tion circuits turned on . Note that the
signal-to-noise ratios we obtained in
Fig, II were obtained without the
benefit of any noise reduction .

To make the tests. first establish the

Resistors, Y4 watt, 5%, unless otherwise
noted

R1, R2-75,000 ohms
R3-100,000 ohms
R4-220,000 ohms
R5-250 ohms. potentiometer
R6-2200 ohms
R7-12 ohms
Capacitors
C1. C2-5600 pF
Semiconductors
IC1-741 op amp
LED1. LED2-jumbo red LED
J1-phono jack
Miscellaneous: wire, solder , etc.

Jl

--
OUTPUT

400Hz

Voltage ratio +dB
1.000 0
1.122 1
1.259 2
1.413 3
1.585 4
1.778 5
1.995 6
2.239 7
2.512 8
2.818 9
3.162 10
3.548 11

TABLE 1

room for precisely 3% distortion. it
doe sn't matter where you stop the test.
so long as you stop at the same level of
perceived distortion for each tape .

Dynamic range
Having established the maximum

recording levels of each tape for your
tape deck. you will want to find out
their dynamic range. The dynamic-range
capability of any tape is the difference .

--

--

room for the tapes you are testing may
well be above that. Don't be concerned
if you peg the needles on your tape
deck 's meters-the meters won't be
destroyed .

Once again: In the case of two-head
machines, you will have to rewind the
tape and play back the recording. Count
the successive steps above 0 dB as you
hear them . At some point , you will hear
a clear indication or rising distortion
(the pre sence of 3% or more of third
order distortion will be obvious). Record
the number of dB above O-dB reference
where this occurs, and go on to the next
tape .

In the ca se of three-head machines.
as before , you can increase recording
level in I-dB increments and listen to
the recorded results as you go, com
paring the purity of tone of the source
signal with the tonal mix of the recorded
signal. You will prob ably detect a
change well before you reach 3% third
order distortion , but again, since you
are interested in finding out which tape
is "best," and not the relative head-

67



FIG. 11-THESE BAR GRAPHS SHOW the slg nal-to-noise ratios for the three tapes tested. Each
tape's dynamic range is found by adding its signal-to-noise ratio to its max imum recording level (see
Fig. 5).
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TABLE 2

Voltage ratio
.01
.00891
.00794
.00708
.00631
.00562
.00501
.00447
.00398
.00355
.00316
.00282
.00251
.00224
.002
.00179
.00158
.00141
.00126
.00112
.001

-dB
40
41
42
43
44
45
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O-dB reference level, reco rding a tone
onto the tape at that level. Then. tum
down the input level co ntrol all the way
and short the input ter minals of the
deck to get a section of tape without
an y signal. Don 't try to read the results
on a three-head deck while the no-signal
recording is in progress . In that in
sta nce . treat the deck as if it were a
two-head mac hine. rewinding the tape
to the beginning of the "no signal" por
tion of the tape. (If that is not done. you
might read the reco rding bias-voltage as
" noise : ' which it clearly is not.i

If you r meter does not have dB
sca les . use Ta ble 2 to dete rmine the
SIN ratio in dB and then add the head 
roo m (obta ined in the prev ious test) in
dB to get the useful dynamic range for
the tapes be ing tested . That method
doe s not take into account any
" weighting curves" (CCIR/ARM
weig ht ing was used to obtain the results
shown in Fig. 11) but that is not a
serious shortcoming because we are
on ly interested in relative signal-to
noi se ratio s. so that we can esta blish
whic h tape is best for a part icular
machine.

Som e mid- to high-priced cassette
decks offer continuous ly variable bias
adju stment s in add ition to the bias
se tt ings pro vided by a three- or four
posit ion switch. If you own such a
mac hine. you can use the same mea
su rement techniques to establish the
precise bias levels for the tape of your
choice . instead of mak ing the measure
ment on seve ral tape s to establish
which brand and type is best for your
requirement s . Remember. however.
that a change of bias affect s all of the
parameters that we have discussed: so
if you change bias to obtain a more uni
form frequ enc y response. be sure to re
check distort ion. headroom. and the
signal-to-noise ratio. Then you can
arrive at the best compromise bias
se tt ing for your tape and machine. R-E



To obtain the best possible performance
from your color TV set, the color video
stages must be properly aligned. Here
are step-by-step procedures on how to
do that alignment using a scope and a
sweep/marker generator.

Do it yourself

COLOR ALIGNMENT JACK DARR
SERVICE EDITOR

c

IF AMPLIFIER they're on the co lor slope of the IF
c urve. A frequency of 4.0S MHz is
much higher than one of 3.08 MHz.
Ho w do you get a nice symmetrical,
flat-topped hump-shaped curve out of
that?

Ea sy. You deliberately cause the
color tak eoff coil to have an equal but
opposite slope. Figure I shows how
that is done. Figure I-a shows the
res ponse of the IF, and Fig. I-b shows
the res ponse of the takeoff coil. In
thi s , the 4.08-MHz frequency is low
on the curve, while the 3.0S-MHz fre
quency is high on the respo nse curve.
When ' you add the two responses
together you get a nice symmetrica l
hump (see Fig. l-c) , that is fed into
the double-tuned bandpass t ransfor
mer. Th e output of that signal will also
be a haystack or a hump.

As yo u can see , the alignment of this
stage must be right to avo id unequal
amplifica tion of the color sidebands .
Th ere are several ways of obta ining
a suita ble test signal.

One way is to feed in a swep t signal,
cen tered at 3.S8-MHz, with 3.0S-MHz
and 4.08-MH z markers. That signal
can be fed into the video detector at
the same point at which the output was
removed for IF alignment. Fro m here ,
the signal passes thro ugh the video- ~

amplifier stages, and is taken off and o
fed to the co lor stages just as a real TV ~
signal is. Figure 2 shows that hookup. ~

To obse rve the o utput curve, con- JJ

neet the sco pe to the o utput of the cD
bandpass amplifier. It is connec ted to ~
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FIG. 1-A COLOR BANDPASS CURVE. Two
opposite-s lope responses-IF and color take
off coil-give the needed "haystack curve."

A hill from two slopes
You want only the color signals. So

to obtain them from the confusion of
ass orte d frequencies at the out put of
the video detector, just hook up a sim
ple tuned transfo rmer that passes only
the ' desired signals. (It 's the same as
the process used to pick off the IF in
a radio mixer!)

But there' s one problem: The color
band-l imit signals in the IF are flat at
equal amplitudes. That is because

IN CO LOR TV SETS. TH ER E IS A VERY
important stage that must be aligned
the color bandpass and color takeoff.
In that stage, there are only two coils :
a single-tuned coil in the input (the
color takeoff) and a double -tuned trans 
former (the color bandpass), which
is really only a 3.5-MHz IF trans
former!

This is the circ uit that amplifies the
color signals after they have been
picked off in the video detector. In
that stage , the signals beat against the
45.75-MHz picture carrier and emerge
at their original frequencies of between
3.08 and 4.08 MHz.

Actually, this is a group of sideband
signals of the 3.58-MHz color carrier,
all of which must be passed or the color
will be wrong . That requires the proper
bandpass transformer. All sets have at
least one-you may find some that have
two bandpass transformers. It makes
no difference, any more than in an AM
radio with two or three IF stages-the
alignment is simila r.



FIG. 2-THE SWEEP GENERATOR AND SCOPE connections for aligning color bandpass stages .

FIG. 4-CURVE BEFORE ALIGNMENT. Colo r on this set was very fuzzy.

line is a 4.5-MHz marker tha t can be
used, although it isn't necessary.

In general, you can do something
like this: Peak the bandpass coils to
obtain some kind of curve , and then
adjust the co lor takeoff coil and band
pass tuning to observe the correct curve
shape. Figure 5 shows the results . The
two markers on the shoulders of the
curve are the band limits. In Fig. 5, the
3.58-MHz marker has been turned off.
The small pip in the middle is from the
TV set's 3.58-MHz oscillator. You can
almost always use it; the generator's
3.58-MHz marker sometimes beats
with it, ca using a slight smea r.

Here, too, you may have to go bac k
ove r the adjustments several times
since they interact quite a bit.

Sound trap adjustment
One moretrap needs to be checked

a 4.5-MHz trap, usually in the input or
output of the first video amplifier stage .
Its purpose is to keep the 4.5-MHz
so und IF signal from passing thro ugh
the video stages to the screen. If it.does,
it makes a fine-line beat signa l in the
picture.

To set that, connect your cab le to
the marker output of the sweep gen
erator. Feed its output directly into the
set's video-detector output. Connect
your scope to the video amplifier plate,
grid, etc.. at a point past this tra p.
Turn on the 400-Hz or 1000-Hz modu
lation of the sweep generator. It will
be detected and appear on the scope as
an audio signal (see Fig. 6). (If you
want to, you can feed this signal into
the inp ut of the last video IF stage;
sometimes that gives better results.)

Now, locate the 4.5-MHz trap, and
simply adjust it for minimum audio
signal, as shown on the scope. If the
trap is set exactly right, you may not

COLOR
CONTROL

TO
,Sool-:-- OEMOO

INPUT

ment s to obtain the desired shape. The
bandpass tran sformer tuning affects
the height and shape of the curve; the
takeoff-coil tuning has quite an effect
on its shape, especially on the tilt at
the top.

Finding color problems
When you obtain the curve on the

scope, you might see a curve similar to
that shown in Fig. 4. In this scope pho
to, the 4.08-MH z marker is on a sharp
pea k, the 3.58-MHz marker is halfway
down the left side and the lower-limit
3.08-MHz marker is down on the base 
line. (This set had very fuzzy color!)
The small marker on the right base-

the grids of the color demodul ato rs. (In
quit e a few sets , this is the color con
trol itself, an easy point to locate .)

At this point (and all the way through,
in fact) these signals are RF signals. So
yo u must use a demodulator probe on
the scope to see a curve . If your scope
doe sn't have a probe , you can build
one. Figure 3 shows a simple vers ion
that can be constructed on a small
piece of perfboard , with a 50-ohm cable
leading to the sco pe. (Note- practica l
ly all new swee p generators provide
a demodulator probe just for this job.)

Video sweep modulation
The other way to obta in the band

pass signa l curve is to use video sweep
modul ation (also ca lled Chroma Swee p
Modulation in one TV set). You feed
a sweep signal into the mixer test point,
but th is time yo u add a 45.75-MHz
pictu re ca rrier signal to it. Also, you
use IF co lor markers at 42.67, 42. 17
and 4 I.67 MHz. In the video detec
tor of the TV set. those frequencies
bea t toget her to result in a -+- 3.58 MHz
sideband signal just the same as with a
TV signal.

No matter which method you use,
the signal at the bandpass-output will
be the same haystack curve with band
limit mark ers. The 3.58-MHz marker
must be in the center of the c urve,
and the two band-limit markers sho uld
be on the shoulde rs of the curve, as
shown in Fig. l-c . The curve should be
symmetrica l. Incidentally, although
yo u can hook up the scope and observe
the unbalanced c urve of the color-take 
off coi l, you usually won' t have to. If
you ca n see the overall response curve,
you ca n adjust all th ree tuning adjust-
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FIG. 6-S0UND TRAP ADJUSTMENT. This audio-modulated sweep signal is used.

FIG. 5- IMPROVED COLOR CURVE. After alig nment, markers are in their p laces .
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Summary
We' ve tried to cover all possible

alignment procedures and problems.
Alignment work has been a bugaboo
to too many techn icians in the past.
However, using the method s and tech
niques outlined in this article, you' ll
find that you can do a good job , even
with older equipment. The work won't
go quite as fast as with some of the
newer models, but it can be just as
acc urate . R-E

reminders. You run into these prob
lems at regular intervals, so watch out
for them.

1. Incorrect bias. Symptom: no
res ponse curve at all. This usually
means that the negative bias (in tube
sets; can be positive or negative
in solid-state TV's) is too great: the IF
stages are simply cut off! Test: Reduce
the bias and watch the curve. The bias,
as well as the sweep-generator output,
should never make any difference in
the shape of the curve-only in its
amplitude, as seen on the scope. Juggle
the RF output, bias and scope gain to
obta in the correct curve.

2. No curve but markers show.
That one is easy. The RF output con
nection to the mixer test point has fal
len off. Or it may be accidentally
grounded to a shield . Or you forgot to
turn up the RF output control of the
sweep generator. In some generators ,
the video-detector connection may
also have fallen off. Recheck all your
connections.

3. Loops in the curve. Instead of a
straight baseline, with the cur ve rising
above it, you obtain something that
looks like a figure-8 showing the curve
and some of the markers. Cure : Re
place the ground lead to the scope
probe. It has probably fallen off or
isn 't making good contact. The loop
you see is a stray 60-Hz AC frequency.

Helpfu l ideas
In conclusion, here are a few help

ful nuts-and-bolts ideas. Some of the
older scopes have good probes, but
they tend to be somewhat massive.
The y are hard to hold when connected
to the tiny lances and test points. You
can often make a loop of test- lead wire
with stout clips on eac h end and tape it
to the body of the probe . Those wire
end s can be clipped to the chassis ,
above the probe, to hold its weight.

For direct scope connections, con
struct special test leads, using minia
ture 50-ohm coaxial cable and minia
ture test clips. Use term inal fittings to
match the input jack s of your scope .
Tho se test clips' are much lighter
and easier to handle in the crowded
spaces found in the later-model sets .
Be sure to use the little slip-on rubber
insulators to keep the clips from being
grounded to the chassis.

Common sweep problems
We've covered a lot of sweep-align

ment problems, but here are a few

more acc urate than using the whole
curve; I find that both meth ods work
very well.

Final checks
To familiar ize yo urself with these

adj ustments, hookups, etc., try them
out on a TV that' s working right. Make
all the correct connections, then sim
ply look at the curves in the various
places. Don't move any of the align
ment adj ustments-this is very good
pract ice !

see any a udio signal. Detun e it slightly
in either direction to see the audio sig
nal. Some of those signals are sharp
enough so that you can actually get rid
of all the audio signa l, leaving only a
st raight line on the sco pe. You can also
turn up the marker gain control of the
sweep generator to make sure that you
have the trap set to the exact point.

Incident ally, you can use the same
met hod for sett ing any of the traps
the 4 l .25-MHz sound trap, etc. Feed in
only the marker signa l, with amplitude
mod ulation , connect your scope to the
video detector and tune the trap fo r
minimum displayed audio signal. Th is
method is considered by some to be
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FIG. 1-ASTERISKS indicate components added for physical symmet . . mper across R8effectively
eliminates It from circuit. Connections for 3-lead microphone are sho wer left .

MERRITT KEPPEL

Bug your friends, office, or home. This
harmless insect-like gadget is a
sure-fire attention-getter.

IDfIK

THE LIMIK IS A HARMLESS EMBER OF
the .species of electronic bugs ...better
make that insects. Like many electronic
bugs it's sound-activated. but that's
about where the resemblance ends. This
bug is intended to be seen and heard.

The Limik has a definite insect -like
appearance and can be used as a conver
sation piece. a psychological "watch
dog". or even as a noise-level meter in
the office . If you want to attract some
one's attention. just set the Limik down
and watch what happens.

The Limik responds to noise by turn
ing on its audio oscillator for a brief
period of time. It emits a sound similar
to a cricket's chirp and its eyes-two
LED's-light up.

Its head is a miniature condenser
microphone element and its tail is a
piezoelectric sounder (see the Septem
ber 1980 issue of Radio-Electronics).
Its body is made up of a small PC board
atop a 9-volt battery. and is supported
by four brass legs.

How it works
The circuit is divided into three sec

tions: an audio amplifier. a comparator/
timer. and an audio oscillator-all of
which are somewhat interactive . Refer

(/) to Fig. I. as we discuss its operation.
~ The oscillator (output section) is the
o easiest to understand-it's a standard
g: transistor multivibrator circuit . gated
~ when the output of IC I-a goes negative .
u1 The frequency of the oscillator is deter
6 mined by R II-C6 using the formula :
~ f=I.38RC
a: where RII=RI 2 and C5=C6 to give a
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symmetrical dut y cycle. The values of
R II and C6 (33 kilohms/.Ol J,l F ) were
chosen to produce a frequenc y of about
2.2 kHz. the resonant frequency of the
piezo element. TR I.

When the oscillator is running. the
.. eyes." LED I and LED 2. are forward
biased. and light. Resistors R9 and RIO
develop a load for the oscillator and limit
the current to the tran sistors and
LED·s. Battery life is determined by the

length of time the osc illator runs-it
co nsumes the most powe r. If the Limik
is not triggered . current drain is negligi-
ble (less than I rrtA) . .

The circuit is designed to use IC I. a
TL062CP dual low-power FET op-
amp . as an amplifier. compara tor . and
timer . all in one. Let' s examine each
element of that section of the circuit
se parately .

Amplifier : The output of the micro
phone is amplified by IC l-b . whose gain
is determ ined by the ratio of R4:R2. In
the Limik, that gain factor is 500. With
no signal input . the output of IC I-b is
equ al to approximately Y.z Vcc - a value
det ermined by resistors R7 and R3 and
ICI -b' s logic-high state.

Comparator: Under no-signal condi
tion s the output of ICl-a is at a " logic
high" sta te because its non-inverting in
put is at Y.z Vcc " VD (where VD is the
voltage drop across diode 0 I) and its
inverting input is at Y.z Vcc- Negative
going signals at the output of IC l-b.
if stro ng enough. will cause IC l-a to
change states . That gives a comparator

ec t- if .the input signal is not strong
ugh. nothing will happen: if it is.

IC goes to a " logic-low" state and
trigge the timer phase of the Limiks
cycl e.

Timer: As soon as the output of IC I-a
changes state . its non-inverting input
is pulled to a level determined by
(R5/[R5-R6])V cc + 0.6 volt-approxi
matel y 0.7 volt. The output oflC l-a will
remain low until the voltage at its invert
ing input become s less than that at its
non-in verting input. This is determined
by the time con stant of R7. R3. and C3.
and is set at about 200 ms.

When the output of IC l-a returns to
its high sta te . C3 charges through R7
towards a state of equilibrium (where it
is neith er charging nor discharging) .
Equilibrium . however. is not obtained

I.. 3-1 /4 INCHES ,.1
FIG. 3-TOP SIDE OF BOARD contains several traces necessary for
proper operation. Since board Is not plated·through, those traces may be
replaced by jumpers.

~------- 3-1/4 INCHES -----------.j
FIG. 2-PC BOARD measures lust 1.2 by 1.6 inches. A prefabricated board
is available if you do not wish to make your own.
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FIG. 4-L1MIK'S HEAD is at right; tall at left. Dashed line Indicates con
nection for 3-lead electret microphone.

FIG. 5-COMPLETED CIRCUIT BOARD. Plezo sounder Is visible at left
and microphone and C7 at right.

PARTS LIST

FIG. 6-SIDE VIEW OF L1MIK. Legs are made of 3/64 brass rod bent as shown and splayed out to 'sides,

WIRE
LEGS

\

CER AMIC
TRANSD UCER--~

pose . If you like, you can eliminate re
sistor R8 without altering the Limik' s
operation. Capacitor C4 is opt ional: it
can be added without seriously affecting
the quality of the sound.

Refer to Figs. 4 and 5 as you install the
components on the board. You' ll find it
easier to start at the oscillator (tail) end
and wor k toward the front. All resistors
should be mounted vert ically, with the
body of the resistor toward the outs ide
of the boa rd and the bare lead bent over
tow ard the inside. That makes the board
visually appealing.

Because of the density of the board,
use a very fine-tip soldering iron and be
ex tra ca reful about solder bridges. Be
sparing with the solder.

Afte r the resisto rs have bee n insert
ed. soldered. and had their leads
clipped, the remaining parts can be in
sta lled in any order. (If you use jumpers
on the top side of the board. make sure

they ' re in place before you mount the IC
socket. )

Be sure to ob serve the polarities of

MICROPHON E

is no more than six times the value of
C I. If less gain is desired , reduce the
value ofR4.

Capac itor C7 stabi lizes the 'battery
voltage . The TL062N con sume s only
abo ut 150 /iA (microamps) and the
microph one bias-current is about 700
/iA . Th e nine-volt battery should last for
a fairly long time as long as the Limik
doesn 't chirp too freq uent ly.

Construction
Th e Limiks components are mount

ed on a 1.2 x 1.6-inch PC board. which
form s the top of the bug' s body . Figures
2 and 3 provide foil patterns for the bot
tom and top of the board . respectively.
but becau se plated-through holes are
not required. a single-sided board with
wire-w rap wire ju mpers on the top can
also be used. An already etched and
dr illed board is also avai lab le- see the
Part s List.

To give the Limik a symmetrica l ap
pearance. several components are add
ed which serve no rea l functional pur-

All resistors Y4-watt, 5%
R1, R2-2000 ohms
R3, R4, R7-1 megohm
R5-100,000 ohms
R6, R8-10 megohms
R9, R1Q-470 ohms
R11, R12-33,000ohms
Capacitors
C1, C2-1.0 /i F, 35 volts , tantalum
C3, C4---Q.22 /iF, 35 volts, tantalum
C5, C6---Q.01 /iF , 25 volts , ceram ic
C7-100 /iF, 10 volts , electrolyt ic
Semiconductors
IC1-TL062CP or equ ivalent FET-type 747

dualop-amp
0 1, 02-MPSA65 Darl ington pair
LED1, LED2-MV-50 submin iatu re LED
D1-1N914 or 1N4148
TR1-piezo sounder (Gulton 105-CFB or

equ ivalent)
B1-n ine-volt battery
Miscellaneous: PC board , 2 or 3-lead elec
tret microphone, holder for piezo sounder,
batte ry holder (Colectro No. 86 or simila r),
3/64-inch brass rod for legs, etc .

The following are available from MK
Enterprises, 8911 Norwick Road, Rich
mond, VA 23229: complete kit, $18.95; PC
board only, $5.00; piezo element with
holder, $2.25; microphone, $2.00;TLll62CP,
$1.50; battery clip, $2.00. VA residents
please add 4% tax.

because C I inhibits the process by try
ing to charge itself to a sta te of equi
librium. Th at effec t. coupled with the
hysteresis effect ca used by the offset
voltage of IC I-b ca uses the output of
IC I-a to gate the oscillator (Q I and Q2)
for several seconds and a chirping sound
is heard from the piezo sounder. A one
shot action prevents the tone emitte d by
the sou nder from retriggering the circuit
and preven ts "feedback."

The compo nent values used in the
circuit produce a sound similar to a
cricket's chirp. They may be changed, if
desired, to modify the sound. For good
performance, though, make sure that C3
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C I. C2, C3. and C4, if used , as well
as those of the two LED's and 0 I. Also.
make sure that the two jumpers indi
cated by "]" are in place .

When all th e on-boa rd components
a re mounted. it is time to install the
mic rophone and piezo sounder. First,
c ut four 2-inch length s of No. 22 solid
wire and strip the ends. (If the wires are
of different colors-say red and yel
low-they'll enhance the appearance of
th e Lim ik.) Solder the red wires to the
positive batt e ry and microphone pads,
a nd the yellow wires to the negative
o nes.

Connect the battery leads to the ap
propriate terminals on the battery clip
a nd install cap acitor C7 across them.
Again. watch the polarity.

The original Limik used a 2-terminal
microphone . The red wire from point
"M2" was attached to the mike' s posi
ti ve terminal, and the yellow one from
point " M I" to its negative (case) termi
nal. If you use a 3-terminal microphone.
co nnect the mike ' s red lead to +V (point
" M2"), its audio lead to " MI" , and its
grou nd lead to - V.

Form two length s of No . 22 solid wire
as shown in Fig. 6 and connect them to
th e piezo sounder. The original Limik
used a "naked" sounder that was
mounted in a Molex holder. The one you
use may have a case. and the wires can
be threaded through the holes in the
"ears " for added support . The other
ends of the wires are soldered to the PC
board as indicated in Fig. 6.

Checkout
Befo re you attac h the battery clip to

th e PC board, it' s a good idea to check
out the circuit to make sure that it
wo rks. No w is a good time to make
other last-minute adjustments-such as
the height of the "eyes" (about 0.2
inch}-too.

Plug IC I into its socket and then slip a
9-vo lt battery into the clamp and con
nectors . When you make a noise (whis
tle . clap your hands. shout.i.) the
LED' s should light and you should hear
the Limik chirp.

If nothing happens. first check to see
that everything- including the bat
tery- is inserted properly- and in its
proper place. Make sure that you've sol
dered all the points nece ssary. and if
yo u' re using jumpers . that they are in
place .

You can verify the conditi on of the
LED' s by temp orarily bridging a I K re
sistor from their ca thodes (banded ends)
to the negative battery terminal. That
should cau se them to light.

If the sound from a " naked" sounder
is rasp y. or erra tic. che ck its mounting
in the holder. The contact pins may need
to be bent to provide more pressure .

Finishing up
Whe n the circuit is working properl y.

clip or file the leads on the foil-side of
th e board as short as possible. Again.
chec k for proper operation. -

No w. referring again to Fig. 6. form
the legs from two 6-=inch lengths of '!J6
inch brass rod. Insert them from the bat
ter y-side of the holder up throu gh the
PC board . Sold er the legs firmly to the
PC board (bottom and top . if possible)
and adjust them so the Limik's body is
parallel to whatever surface it stands on.

With that. your Limik should be com
plete. Have fun-but don't let it "bug"
you. R-E

HI-:FI exDECODER
continued from page 46

millisecond attack time and a 3D-milli
second dec ay time , to handle high-level
tran sients, consist s of C4, RI5 , RI6 ,
and Q3. The output of Q3 feeds into
summing amplifier IC2-c through R17,
where it joins the gain-control signal
that is summed through R18. Op-amp
IC2-c and transistor Q4 make up a volt
age-to-current converter. and the col
lectorofQ4 supplies the control current
for the left- and right-channel transcon
ductance amplifiers.

The LED-indicator circuit consists of
a dual-element (red and green) LED
driven by two voltage comparators
(IC4-b and IC4-c ). When S2 is in the
OFF po sit ion , the LED's common
cathode is unconnected: when S2 is ON,
the common cathod is grounded. The
comparators ' reference voltage s are de
rived from the + 15-volt power supply
through R49, R50, R51, and R52. The
reference voltages are slightly higher
and lower than 5 volts , which is the DC
voltage that should appear at TPl when
a O-dB reference signal is supplied to
the expander. For low-level signals
where the volt age at TPl is less than 5
volts. IC4-c supplies a current through
R53 to the green element of the dual
LED, causing it to light. ' For signals
where the voltage at TPl is exactly 5
volt s. IC4-b supplies a current through
R54 to the red element of the dual LED
causing it to light. Since. at that voltage:
both elements of the LED are lit, the
LED will glow with an orange color. If
the voltage at TPI slight ly exceeds 5
volts, the volt age from IC4-c is cut off.
leaving ju st the red element of the LED
lit.

Th at concludes the theory section of
the ex expander. A foil patt ern for the
single-sided PC board required is
shown in Fig . 4 for tho se of you who
want to be ready for the construction
portion of this article. which will appear
next month . R-E

Measure
capacitance

fast and
accurately

with the
autoranging

BltK-PRECISION
830

The 830 offers features that are tough
to match at any price, such as 0.1 pF reso
lution , large 3V2-digit LCD display and fuse
protect ion against charged capac itors .
Basic accuracy is 0.2%, much greater
than the tolerance of most capacitors.
Measurement range extends to 199.9 mF.

Simplicity of operation is another
strong suit for the 830. For checks limited
to a narrow value range, the "range hold"
capability can lock the 830 onto one range
-:an,added time saver. This feature, along
with Its fast reading time, makes the 830
especially valuable for incoming
inspection applications.

For applications suited to manual
ranging , B&K-PRECISION offers the
LED readout 820 at an even lower cost.

With either B&K-PRE CISION
C-meter you can, measure unmarked
capacitors , . .verify capacitor tolerance .
measure cable or switch capacitance .
match capacitors for critical appli cations
, , .measure complex capacitor networks
, .. set trimmer capacitors.

Call toll-free 800-621-4627 for the
name of your nearest distributor and
see w~y B&~-~RECISION is the leading
supplier of digital capacitance meters.

Ba1J!IIIIJJII
DYNASCAN
CORPORATION

6460 West Cortland Street
Chicago, Illinois 60635 • 312/889·9087

IntI. Sis .• 6460 W. Cort la nd St .. Chicago. IL 60635
Canad ian Sales ; Atlas Erectrcnlcs, Ontario
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HOBBYCORNER
A winner of a circuit to keep any young person amused,

EARL "DOC" SAVAGE, K4SDS, HOBBY EDITOR

Sidereal clock
Back in the August 1981 "Hobby

Corner." I told you about H.C. Gern 
hart' s search for a sideral clock circuit.
It seems it wasn't astronomy that I had
forgotten-just logic! Alan Gee (Sunny
vale. CAl tweaked me gentl y about the
fact that the clock must run f aster than
a norm al clock.

He, and a couple of other readers,
called attention to an article in the July
1976 issue of Sky and Telescope maga
zine. Th at article include s a schematic
and description of a siderea l clock that
looks quit e good. It is highly accurate,
and does not appea r too difficult to
build.

Th e basic idea behind that. and most
other similar clocks. is to supply an
extra timing pulse periodically to a

continued on page 78

for the idiot box : it is fascinating, yet
usele ss! Thanks to him. and all of you
for sharing your ideas.
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quenc y of the XR2242 is being changed
by the CD4060 . The result of that is 2

var ying whooping and wailing sound
that accompanies the LED patterns.

All-in -al l, Jerry ' s circuit is just right

I

WITH THE HOLIDAY SEA SON ALMOST
upon us . thi s seems as good a time as
any to close down the idiot box " con
test." Those of you who are regular
readers of thi s column know that we
hav e been looking for circuits that have
no useful purpose. yet put on an inter
esting visu al and/or audio show-they
ju st seem to do a lot. The idea is to
build one or more of tho se devices and
inst all them into a box that youngsters
could use as a control panel of an
imaginary space ship. or in some similar
wa y. Ju st the thing if you need a "dif
ferent" last -minute gift for some young
person .

While I have not counted how many
circuits have been sent in. I can ass ure
you that there have been a great many.
You have seen some of them here over
the past few months. and I'll show you
others from time to time. although the
competition is closed. By the way.
even though the contest is over. if you
come up with a good one. be sure to
se nd it in and let us have a look at it.

For now. however. here is the "win
ner. " I will admit that the call was a
close on e . In fact , it was a four-way tie
nearl y until the end . The honors must
go to MSGT Jerry Duke (APO New
York) for the circuit that follows.

Jerry ' s entry is shown in Figs. 1 and
2. He use s a CD4060 oscillator/divider
to drive the rest of the circuit. That IC
drives a 74 154 demultiplexer . the out
put of which is lat ched by four CD4044
quad R-S lat ches. The output of the
latches are displa yed on an array of
LED ' s that are arranged to spell out
anything you wish . For good measure .
Jerry th rows in an XR2242 long dura
tion timer to add appropriate (or in
appropriate ) so und effect s.

One way to arrange the LED' s is
shown in Fig. 2. Each array is made up
of from two to four LED's. The arrays
are wired into the main circuit at the
points indic ated . You can arrange the
LED' s to spell out anything you wish ,
of co urse .

T hos e L ED 's do not just tum on and
off. The circuit goe s through 16 cycles .
On the first cycle. the first array is lit:
on the secon d cycle, the first and second
arrays are lit. and so on . While the
lights are going through thei r paces, the
time constant that determines the fre-
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Features :* 0.1 % basic DCV acc uracy* 10 amps current measurement* 31 ranges and 6 functions* Hi power and Lo power Ohms* Unique touch and hold capabi lity"* Battery or AC operated?"* Interface for most popular computers
included

Specifi cat ions:
.3'12 digit large 0.4" LED readouts
• Automatic decimal and minus (-) sign
• ACV freque ncy response: 40Hz to

40k Hz on 2OOmV, 2V and 20V ranges
• Overload protect ion: 1200V (DC+AC

peak) on all voltage ranges

"CRT not included
' ''Batteries or AC adaptor optional

Give your comput er test and measure ment capa bilities by $ 29900
using our interfaceable Model 2020 MP DMM. •

Features:* Sharp clear 3 " CRT* Lower threshold trigger ing: less than
'12division at 5MHz* Sharper focu s especia lly at high
frequencies* Fiberglass pcb* Colour coded input terminals* and a usable response to beyond
5MHz

Sabtronics SUPERSCOPE
Model 9005 at super low
price

-Specifica t ion s:
• Usable bandwidth DC to SMHz plus
• Vertica l deflection sensitivity: 10mV per divis ion
• Horizontal deflection sensjtvity : 500mV per div ision only

• Time base sweep frequency: 10Hz to 100KHz in 4 ranges $2290.0
• Synchronisation : intemal and externa l
• Size: 202(W) x 160(H) x306(D) mm
• Weight: approx . 3.8 kg

1GHz 9-digit Frequency Counter
Model8000B

Featu res: Low cost Function Generator* Wide 1Hz to 200kHz freque ncy range M d I 5020A* Sine , square, triangle and separate 0 e
TTL square wave output* Continuously variable output to
10V P-P* Frequ en cy sweepable over 100: 1
range* Short -circuit proof outputs* Venier frequency dial with fine
adjustmen t control

Specif ica t ions:
• Frequ ency range: 1Hz to 200kHz in five overlapping decade ranges.
• Waveforms: Sine wave : Distortion < 1% from 1Hz to 100 kHz;

< 3% from 100kHz to 200kHz
• Square wave: Rise /fall time < 25Onsec. Symmetry < 98%
• Triang le wave : Non-linearity < 1% to 100kHz $
• Output: Impedance: 600ll short-circuit proof. Amplitude

(continuously varia ble): 10V P-P open circuit: 5V Pop int0 600ll 12900
max. Low Level: ·4OdB of high output . TTL square wave: > 10 std.
TTL loads

• Sweep input: Impedance: 27kll. Range: > 100:1. Input voltage : •
Up to ± 10V.

Features:* 9-digit reso lution for more precise
readi ngs* Excellent 30mV sensltivity up to
1GHz* 3 switch selectable gate times* 1OMHz crystal controlled time base
for greater accuracy* 2 separate inputs for added
versati lity* Front panel sensitivity contro l

Specifi cations:
• Frequ ency range: Mode l8000B: 10Hz-1GHz in 3 ranges. Model

8610B: 10Hz-600MHz in 3 ranges
• Display: 9-dig it 0.4" (10 mm) LED with automatic decimal point ;

separate LED gate activity indicator
$ • Reso lution: 10MHz range: 0.1Hz with 108 gate time. 100MHz range:

23900 1Hz wit h 10s gate time . 6OOMHz/1 GHz range: 10Hz with 10s gate time
• Sentitivity: < 2OmV rms, 1OHz-100MHz; < 30mV rms, 100-600MHz;

< 3SmV rms, 6OOMHz-1GHz •
• • Input impedance: Input A-1 M1lI1 00pF. Input B-50ll nominal

"Mode18610B • Tim e base: Frequency: 1OMHz. Selabili ty ±2ppm. Temperature stability:
600MHz for ±1ppm from 0 t040"C.
only $169 .00 • Gate time: 0.1 second , 1 second, 10 seconds switch selectable.
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Logic Probe Model LP-1
Featu res:
-« Input impedance: 100K!!
-« Operating freque ncy: 1OMHz
-« Min. detectable pulse width: 5Onsec.
-« Input overload protection: ±50V

Cont.
-« Power requireme nts: 5 to 15V less

than 30mA .
-« LED indicator for HI and LO
-« Memory and DTL/TTL CMOS

switch $24:5
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Solderless Breadboard
Model356S
Features:
-« 3 terminal strips 5 distribution strips
-« Aluminium plate
-« Size : 200 x 175 x 8 mrn actual area

of breadboard
-« Silver-plated contacts
-« Accept all DIP size including RTL,
-« DTL and CMOS devices
-« Intercon nect with any solid 20 to

29AWG (0.3 -0.8 mrn) wire
-« Breadboard eleme nts are mounted

on gro und plane , ideal for high
frequency, high speed and low
noise circuit

Other modeis also available.Low Cost
Handheld DMM
Model2038A
Featu res:
-« 3 'h -d igit LCD display
-« 0.6% basic DCV

accuracy
-« DC voltage : 1000V
-« AC voltage: 750V
-« Input impedance: 10Mll
-« Low battery indicato r
-« High impact ABS case
-« AC/DC curre nt: 2 arros
-« Overload protection
-« 2000 hours battery life

-« Auto zero $89:0

AUTORANGING DMM Model 2040 with
10 amps current measuring capability
Th is is a very sensitive, general purpose instrument which
prov ides the facitti es and quality requ ired by today 's elect ric!
electronic tech nicians and engineers .

Specif ications:
• Display: Numerical display: 3.5 digit LCD, maxim um reading

1999 . Unij and sig n: mY, V, mA, A, ll, Kll, AUTO, BATT,
ADJ, LO, - , AC

• Range selection: Autoranging on VOLT and OHM
• Polarity: Autopo larity, (-) sign when minus, (+) sign is

implied and is not shown
• Battery waming: LO BATT sig n
• Sam pling rate : Two times per second
• Power cons umption: 5mW typically
• Power supp ly: Two 1.5V batteries, type UM-3 or AA
• Battery life: 300 hour continuous ope ration
• Overload protection: One 3A 6OOV, BBS type fuse and

one 0.3A 250 V, 5 x20 mrn fuse for OHM and mA ranges
• Operating temperature and humidity: 0 to + 4O"C, less than

80%
• Zero adjustment: Zero adjustment by ZERO ADJ.

Keyswitch
• Low power OHM ranges: For ln-c ircuit resistance

measurements at voltage leve ls below 0.33 volts
Features:* Easiest operation: AUTORANGING SYSTEM requires no range selections* Easiest reading : Automatic indications of units , signs , polarity , decimal point,

ovenrange and battery warn ing* Low battery consurrotion of SmW: 300 hour continuous use wijh two 1.5V batteries,
type UM-3 or AA* Difference Measurements: Th is instrument can be used like a galvanometer

-« Ultimate Portabiiity : Actualized light weight and compactness in excellently designed
ABScases

CIRCLE 83 ON FREE INFORMATION CARD



continuedfront page 76

HOBBYCORNER

Reader requests
W .O. Ennis of Idah o Falls , ID is

loo king for a c ircuit to measure the
ve locity of a bullet. Th at wo uld be
handy for those who load their ow n
ammo.

Leonard Eisner of New Yo rk. NY
need s a c ircuit tha t will turn on an LED
at 9 vo lts. and turn it off whe n the vo lt
age fa lls be low that poi nt. He wa nts the
device to be safe up to at least 15 volts.
I' m not sure w hat he wants to use it for.
bu t wha t can yo u come up wit h?

Lester Je rnigan of Jacksonville . FL
want s to expand the bandwidth of his
osc illoscope . Short of a major reb uild
ing job. do yo u know of anything that
will convert the signal down in fre
quency and will also provide a useful
display?

Ward Pearce of La Grange. GA is
looking for a way in whic h he can dis
play a ll eight ignit ion patt erns in parallel
o n his scope.

Do na ld Carte r of Cinc innati. OH is
loo king for a way to make a bank of
potentiometers programmab le . That
wou ld be useful for mus ic synthesize rs
and ot her so und ge nerators-i t often
takes a lon g time to set the co ntrols on
those for exactly the sound you want.
Any hel p on this one? R-E

Remote flash trigger
Ma ny of yo u have written to say that

the light-activated SCR (LASCR) used
in th e slave-flas h circu it (Ju ly 1981) is
no longer stocked by Radio Shac k.
Pa lmer Swails (Sa n Antonio , TX) wrote
to let us know that a suita ble re place 
ment is availab le from So lid St ate Sales
(PO Box 740, Somerville . MA 02143).
T heir to ll-free telepho ne nu mber is
1-800-343-5230.

W hile we do try to keep th ings as
current as possible. you sho uld be
aware that co ns iderable time may elapse
be tween the develop me nt of a circu it.
my write-up of it, and its ap pearance in
yo ur copy of Radio-Electronics. Oc 
casionally. unanticipated changes will
take place. In suc h a case. do what
Pal mer did- he jus t ca lled the toll-free
numbers of our advert isers when he
could not find the part locally.

to thank each of you who has sent in a
suggestio n or question . I especially
enjoy see ing those so lutions to ot her
read ers ' questio ns-you co me up w ith
some good ones. Thanks for tak ing the
t ime to write .

For those of yo u who enclosed se lf
addressed. stamped enve lopes and are
loo king for direct responses. please be
patient. In addition to the increased
mai l. I am st ill having tro ub le ca tching
up because of a recent ch ange of
address . Eve nt ua lly I will get ca ught up
wit h everything. (Well. I can dream.
can' t I?)

No n-Linear Syste ms' trio of rmru
scopes are accurate, affo rdable,
porta ble . And the re's o ne to ma tch
near ly every budget and ne ed .
Standard fea tures on all models
include an inp ut impedan ce of 1
megohm with 50 pF; maximum in
put vo ltage of 350 V; trigger modes
in auto, internal, ex te rna l and line;
slope that's + o r - se lectable;
graticule (4x5 division of 0.25"
each); dual power so urces o pe ra t
ing eithe r inte rna lly from re ch arge
ab le le ad acid ba tteri es or externa l
ly from 115 VAC o r 230 VAC (50-60
Hz) via plug-in transformer; han dy
size (2.9"H x 6.4"W x 8.0" 0 ) and
weighs just 3 Ibs.*

Check the chart below for de
tails of model fea tures and specifi
cat ions .

The remarkable Tou ch Test 20 DM M. With
the Touch Test 20 Non-Linear Systems intro
duces the 2 lb . 4 oz . test lab. Now, w ith 20
key test functions at your fingert ips (plus the
ability to measure 10 electrical parameters
and 44 ranges), you can take one lab to the
field instead of a cumbersome coll ection of
ind iv idual testers.

The new Tou ch Test 20 D M M feat ures :

• Built in tempe rature measurement (including probe;
F' and C')

• Capacitance measurement
• DC Vollage (200 MV- l 000V)
• AC Vollage (200 MV- l000Vj
• DC Current (200 ~A - l OA)
• AC curren t (200 ~A - lOA)
• Resistance (200 0 - 2OMO)
_D iode Test

Catching up with the mail
The ma ilbag has bee n un usua lly

heavy the last few months. and I wa nt

doesn 't permit showing them here. but
Pau l makes the point that provision
should be made for a battery back-up in
case of a power fai lure .

Thomas Troutman sent us some
helpful informatio n and also said that
by the time you read this he will have
ava ilable clock kits and assembled
units . You ca n contact him at Antares
Electronics. PO Box 32802, Phoen ix.
AZ 85064 .

Thanks to a ll of you for helping out.

lMil

1\MHzMS-15

MS-215

'(Exception: model MS-1JO is~ightly deeper••186", mdIImier , .1 J.6 Ibs.).
1'B11CAl DlIUCl10N TN

MODII. IANlWIlllt F4CTOI IA5l
MS-2lO XMlz 'On;;~civ O os,. s~W':'SocJciv

'OnV to SOV/civ. 0.1. leetoO.Slee.
1l~ 111l¥'«"

'OnV'0SOV/civ. O.I. Iec .oO.SIec.
1l~ 11~

ELEC1r'o.v~
THE TEST EQUIPMENT

SPECIALISTS

TOLL FREE HOT LINE

• 8~4~:~T~:-~~?r.4 ~
NEW YORK, N.Y. 10036 212·667 ·222 4

Call For
Spec ial Introducto ry

Price Offer

standard digit al-cl ock K' . It see ms that
if an e xtra pul se is provided after every
365th regular pul se. the clock will differ
from sidereal time by less than a minute
a ye ar. While additiona l circuitry can
be added to increase the accuracy. the
small difference should not be a prob
lem for mo st applications .

Paul Beckman (Te xas A&M Uni
versity) and Bob Sch alk (Cle arwater.
F L) bo th sent in good loo king de signs
tha t they developed them se lves . Space

~ISPROUD

TO INTRODUCEe Noo-Unear Systems

High Quality Oscilloscopes
Backed by

A Two-Year Warranty
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Introducing
the first nocrystal hand-held scanner.

The Bearcat®100.

Your Bearcat Dealer wants
to hand you an earful.

o
mo
m
s:::
III
m
:xl....
<0
CD....

channel access. Even a liq
uid crystal disp lay. Flex ible
antenn a , earphone, AC
adapter/battery charger and
carry case are included .

~ Electra Co mpany
Division of Masco Corp . of Indiana
300 East County U ne Road
Cumber land. Indiana 46229
International Business Office
Suite 102 . 1828 Swift
Nort h Kansas City, Mi ssour i 64 116

See your Bearcat Dealer now for a
demonstration of the amazing, new
Bearcat 100. Get complete informa
tion about the world's one and only
hand-held, no crystal scanner.

fr equ enci e s . 8 band cov e rag e 
including high, low, UH F and "T"
public serv ice bands; both the 70 em
and 2 meter amateur bands; plus, for
the first time eve r, both the military
and fede ral government land mobile
bands . Both automatic and manual
search, lockout, sca n dela y, direct

C 1981 Masco Corp. of Indiana .

The new Bearcat 100 works just like
the full size, no crystal Bearcat Scan
ners. Push button controls tune in all
police calls, fire calls, weather warn
in gs, and e me rge ncy informat ion
broadcasts, the split second
they happen. Automatically.

All the features you want.

16 ch annel s for storing

Push button programming.

N ow you can have th e
one scanner you've always
wanted-a no crystal, fully
synth e siz ed hand-h eld
scanne r. The in credibl e ,
new, Bearcat 100.
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COMMUNICATIONS CORNER
FM for CB: Won't they ever learn?

HERB FRIEDMAN, COMMUNICATIONS EDITOR

FIG. 1

' NOTE: IF THEI·F TRANSFORMER DOES
NOT HAVEITSOWN RESONATING CA
PACITORACROSS THEPRIMARY, C2
MUST BE ADDED. THEVALUEOFWHICH
VARIES OEPENDING ON THETRANSFORMER.

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

10 9 C9
.01

8 'f---- AUDIO

ICI C5

1

•• OUT

MC1358 14 .~)
1\

£C8 !2 13
C4 C3r·01 1.01 1.001

I I

II

R3
56011

0"~uuu 455kHz

C2'
\I

using FM they cannot hear "breake rs, "
and that distant emergency signals can
not avo id being "killed" by the capture
effec t. making II meters useless.

FM is easy
What about the hope that an FM-CB

system will remain immune from foreign
competition for a long time? That hope
is based on the belief that the conver
sion of American transceive rs (as all
AM transceivers are called in Europe,
regardless of their place of manufacture)
to FM at a reaso nable cost will be im
possible until new IC' s are developed.
However, that IC is already here .

Figure I is a schematic for an FM de
tector that can be added to any AM re
ce iver with a 455-kHz IF. The circuit
originally appeared as a "weeke nd
project" in the March 1981 issue of
Ham Radio magazine . It can be built on
a piece of perforated board not much
larger than two postage stamps.

The heart of the circuit is an MC 1358
Ie. It was originally intended for use in
TV-sound circuits, where the transmitted
FM-deviation is 25 kHz. It also works
well for NBFM (Narrow Band FM).
The dev ice contains an IF amplifier, an
FM detector, a limiter, and an audio
preamplifier. Alignment could not be

continued Oil page 82
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bootlegging that occ urs here, the Dutch
instituted a 40-channel FM-CB service
with a maximum output of2 watts. Un
fortun ately, many Dutch CB'ers are
studiously avo iding that service.

Elsewhere in Europe, CB'ers have
shunned FM like the plague. Tune
across II meters in France and you'll
notic e that the band is bursting with
AM. The same holds true in Germany.
In fact, if you get stuck anywhere in
Eu rope and call for ass istance using
AM, you' ll probably raise someone.

Capture effect
Why the opposition to FM? Simply

because it doe s not work for CB. One
of FM 's strong points is the capture
eff ect- the ability of the strongest sig
nal on or near the frequency to wipe out
complete ly any weaker signal. Tech
nical expert s claim that because of the
capture effect FM enjoys sharply re
duced interference from co-channel sig
nals. While a co-channel AM signal
with only !/IOO of the strength of the
other can cause considerable inter
ference, even poorly designed FM de
tecto rs have no problem in locking onto
signals in the presence of co-channel
interference as much as 1/10 as strong.

But that is precisely what the Euro
pean CB 'ers object to . They claim that

CITIZENS -BAND OPERATORS AND THE FCC
have been at odds since the inception of
the serv ice. The problem, at least as
see n by the FCC, is that the public has
refused to fit the mold of an "uplifted"
citizens' radio-service. Instead, the re
sult has been a new class of lawbreak 
ers, with more unlicensed CB' ers now
using the serv ice than "legals."

Do you think that anyone has learned
any thing from our CB version of
Prohibition? Probably not. judging from
the contortions that the FCC' s European
counterparts are now going through in
an attempt to hold off those who want
an " unrestricted" CB service on the
Continent. The contention this time,
though , is over an interesting technical
variation-a CB service using FM.

The first reaction to FM for the CB
service is approval. After all, FM
would reduce impulse-noise inter
ference , greatly incre asing the " effec
tiveness" of CB communications. In
fact, using FM for the U.S. CB service
had once been considered and recentl y
the idea has been revived because of
the European interest.

But is FM really an improvement for
CB? Consider the reasons behind the
European intere st in FM-CB. European
manufacturers, who have always pre
ferred a protected market for their
products , are trying to avoid the fate of
the U.S. CB industry-which , although
initially successful, was eventually
wiped out by the import s. The feeling
among the Europeans is that , since the
Asian manufacturers are currently
producing AM transceivers for the
U.S. mark et, they are unlikely to retool
their facilities to produce FM units for
the much smaller European one .

That , however , has nothing to do
with the question of FM's benefits. For
an answe r, you have to consider
whether or not FM really improves the
effectiveness of the service-and it all
depends on who is defining the term
"effective." It appears that the European
officials equate effectiveness with
short range- Euro pean outpu t-power
levels are unusually low. In fact, the
Dutch originally perm itted a maximum
output of only 0.5 watt, AM. Because
of that , the signal range was next to
useless, and the system bombed. Finally,
in an attempt to prevent the high-power
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For vo u r free s u b SCI-i p r io n t o RCA ~O ~f .

MU:\' ICATOR, o ur m.agal ine of nev..'s and ad\l~~~~~
service technician s. write RCA, Dept. 1-45~ t 600 .
She r man Dr-iv e, l nd lnna po lis. I\' 402 0 1:
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RCA IS MAKING
TELEVISION
BETTER AN D BETTER.

Hen

'
99 We know your

customers think you:re
.. responsible for everythmg
~ about their sets.

Good and bad.
And that's why we here

at RCA are doing every thing
possible to make sure t.hat
when you finish a service call,
everybody 's smiling: Your
customer's happy with your
recommendation.
And you're still the
expert.

ran

RCA gives frequent
hands-on workshops, as
well as lectures. So when
failures do occur, you' ll
be ready.

RCA has more than
500 parts distributors .
nationwide. We have this
large network because we
don't want you to have to
wait too long for parts.

VYe also keep your
inventory expenses lower by
using components i.nste.ad of
mod ules, in most circuits.

-IX

You're on the spot.
Any set you tell your
customer about has a
chance of failing sometime.

But though we're ~ot .
saying we're perfect, we d like
you to recommend RCA.
Because we're sure your
customer will love its pictu re
performanc e.

You can find the
problem and re(>air it
quickly if anythmg ~oes

go wrong. Because ~Ith

.RCA's unitized chaSSIS,
failures are easy to handle.

...
CO
CO...
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continued fr om page 80

eas ier: simply adjust the slug of the IF
tran sformer for the " cleanest" audio
output from a recei ved signal or a tone
modul ated FM signal-generator. In
fact. most inexpensive AM signal-gen
era tors have so much FM modulation
that you can use an AM test-signal and
adj ust the transformer for the least-dis
tort ed sound between two peaks of a
high-le vel (but distorted) tone.

You can con vert the transmitter sec
tion of a transceiver using standard
techniques . (Editorial note: FM is illegal
fo r CB lise in this count ry, The conve r
sion mention ed is for lise by licens ed
radio amateurs in the appropriate
amateur bands.) The whole project
should not cost more than $25.00.

For you amateur-radio operators
itching for something to build. con
side r con verting an unu sed CB trans
ceiver for lO-meter FM . For amateur
use. FM works well . FM is essenti ally
noise free . and the capture effect is an
ass et on the IO-meter band becau se the
" breaking" procedure is not a problem
for an ex per ienced operator who is
already used to pau sing for a second or
two before transmitting. The con ver
sion shouldn' t take more than a long
wee kend to complete. R-E

COMMUNICATIONS CORNER

zipstate

NJ residents add 5% sales tax.

city

address

- Elimin ates Costly Antenna Installation
-No Extra Tuning

- Lo w Power Consumption
-No Grounding Required

- High Efficiency

IMPROVE
SHORTWAVE

RECEPTION
FOR ONLY $23.95!
E.O.C. ANTEN NA & BOOSTER

ONE
YEAR

GUARANTEE

ONLY
$23.95
Postage Paid
Two Week Delivery

- - - - ---------- ---------
Electronic Overseas Corp., Inc.
214 E. Franklin Avenue. Midland Park, N.J. 07432

..

, • Master Charge
I VISA' • BankAmericard
~@J. VISA. COO
I I• Money Order

. " , • Check
~. = COO's extra

• Long life, high reliability
Four hermetically sealed reed relays perform
range switching with virtually no contact wear.

• Microcomputer intelligence
Designed around 4-bit microcomputer. Analyzes
stored data and range that provides greatest
display resolution. Program memory capacity
1024 x 8 bits of ROM supported by 48 x 4 bits of
data memory RAM

BH1JIJJJJJ!!lI
Microcomputer-Controlled
Autoranging DMM Model 2845

• Computer stabilized accuracy to 0.1%
• Auto-perfection

Selects range for maximum resolution
• Audible continuity ind icator

Built-in audible tone gerierator
• G-MOV overload protection

Provides AC and DC voltage range protection to
1000 VDC or AC peak

• Shielded in RF fields
Accuracy maintained in RF fields

••• in stock and available for immediate delivery.
Dual Trace 5" Sweep/Function Semiconductor Portable Digital
30 MHz Triggered Scope Generator Transistor Tester Capacitance Meter
MOd'0.?'-Ac e Mod" 52DB Mod" 820

Buy any of these instruments and get a FREE Bonus Gin!
Call for FORDHAM°soo ~~~~~gfN . .
( ) mN.Y. State call (516) 752-0050 855 Conklin 51. Farmingdale, N.Y. 11735
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TG105 5MHz Pulse Generator
• Period : 200nsec to 200ms (SMHzto SHz) . Pulsewi dth : 100nsec to 100ms. SOO THANDAR ELECTRONICS INC
outpu t range : 0.1V-10V . TTl output . Sync. output. Operating modes: run.
externa l trigger, exte rnal gate . manual1 -shot or gate . Compleme nt and square

w ave. $199 P.O. Box 8247, Haledon, New Jersey, 07538 Tel: 201-790-3141
CIRCLE 48 ON FREE INFORMATION CARD

New Jersey Residents add app rop riate Sales Tax. Prices show n in U.S. currency on ly .

POSTAGE AND HANDLING up to $100 add $3 . Ove r $100 add $5.
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TF200 8-Digit LCD
• Frequency Range : 10Hz-2ooMHz (to 600MHz wi th TP6001 • Sensitivity : 10mV rms
20Hz-100M Hz, 30mV rms 10Hz-20Hz, 1OOMHz-2ooMHz. Timeb ase accuracy : hetter
than 0.3 ppm . Battery life: Typically 200 hours . $299 (inc. batts},

PFM200 8-Digit LEDHand Held Meter
• Frequency Range : 20Hz-200MHz (to 600MHzwith TP600) • Sensitivity : Typically
10mV . Timebase accuracy : better than 2 ppm. Battery li fe : Typically 10 hours
. $99.9S

TP600 600MHz Prescaler
• Frequency Range : 4OMHz to 6OOMHz. Sensitivity : 10mV . Output : Typically
soomv peak-peak . $79

TO ORDER CALL TOLL FREE: 800-526-5311
We accept Master Charge or Visa

TF040 8-Digit LCD .. •
• Frequency Range : 10Hz- ..__ _
40M Hz (to 400MHzw ith TP600)' ••

. • Sensitivi ty : 40mV rms • Timebase ~ ,
accuracy : better tha n O.Sppm . Battery life :
Typically 80 hours , •

THANDAR SATISFACTION WARRANTY:
If for any reason, whatsoeve r, you are not compl etely satisfied with your purchase. return it
wi thin 30 days of purchase date for a fu ll refund - it' s as simple as that!

TM354 31,4 Digit
• DC Volt s : 1mVto 1OOOV . AC Volts : 1Vto
500V AC rms • DCcurr ent : 1~ to 2A
• Resistance : 10 to 2MO. Diode Check
• Basic accuracy : ± (0.7S% ofreading
+ 1 digit) • Battery life : Typi cally 2000
hours

STOP PRESS TG102 2M Hz Function Generator $299



EIUIPIEIT III TRillIII
10 OTHER SCHOOL CII MITCH.
NTS H TRAI GINVITES YOU TO EXPLORE MICROCOMPUTERS,
D TAL SYSTEMS AND MORE, WITH STATE-OF-THE-ART EOUIPMENT
YOU ASSE LE AND KEEl!
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Without question, microcomputers are the
state of the art in electronics. And NTS is the
only home study school that enables you to
train for this booming field by working with
your own production-model microcomputer.

We'll explain the principles of trouble
shooting and test ing your microcomputer and ,
best of aII, we'll show you how to
program it to do what you want.

You'll use a digital multimeter, a
digital logic probe and other
sophisticated test ing
gear to learn how to
local ize problems
and solve
them.

We
believe
that training
on production
model equipment,
rather tha n home-made learning devices ,
makes home study more exciting and rele
vant. That's why you'll find such gear in most
of NTS's electronics programs.

For instance , to learn Color TV Servicing
you'll build and keep the 25-inch (diagonal)
NTS/H EATH digita I color TV.

In Communications Electronics you'll be
able to assemble and keep your own
NTS/H EATH 2-meter FM transceiver, pius test
equ ipment.

But no matter which program you choose,
NTS's Project Method of instruction helps you
qu ickly to acquire practi cal know-how.

Send for the full color catalog in the elec
tronics area of your choice-discover all the
advantages of home study with NTS!

NTS also offers courses in Auto Mechanics,
Air Conditioning and Home Appliances. Check
card for more information.

1.

2.
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o Check if interested in G.!. information.
o Check if interested ONLY in classroom training in Los Angeles.
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Zip _

4.Simulated TV Reception

II 3.

Apt. City _

State _

Name - - - - - - - - - Age __

Address _

nI5Wl~~tttk I ~~::JS. ~~~~
SCHOOLS 't,· ." ;~ ~J~

T ECHNICAL· T R A D E TRAINING SINCE 1 SD5 ~. . . , f::f
Reside n t a nd H o m e ·St u d y S c h o o ls ~

4000 SO. FIGUEROA ST.. LOS ANGELES. CA. 90037 C...,:J
r---------------··---------NATIONAL TECHNICAL SCHOOLS I

4000 South Figueroa Street. :;.,-::'
Los Angeles. California 90037 Dept. 206-121 - ...,;;;;",;;:lIIt!L _

Please rush FREE color catalog on course checked below

o MicroComputers/MicroProcessors 0 Auto Mechanics
o Communications Electronics 0 Air Conditioning
o Digital Electronics 0 Home Appliances
o Industrial Technology 0 Color TV Serv icing

1. The NTS/Rockwell AIM 65
Microcomputer A single board unit

with on-board 20 column alphanumeric
printer and 20 character display. A 6502-based

unit 4K RAM, expandable. 2 . The NTS/KIM -1
Microcomputer A single board unit with 6 digit

LED display and on-board 24 key hexadecimal
calculator-type keyboard. A 6502 based

microcomputer with 1K RAM, expandable.
3. The NTS/HEATH H-89 Microcomputer

features f loppy disk storage, "smart "
video term inal, two Z80 micro
processors, 16K RAM memory, expand
able to 48K . 4 . The NTS/HEATH GR
2001 Digital Color TV (25" diagonal)
features special ized AGC-SYNC muting,
f iltered color and new sol id-state high
voltage tr ipler rectifier.
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COMPUTER CORNER
What software is, and what it does.

LES SPINDLE*
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IN THE MOST GENERAL SENSE. SOFTWARE
is what you need to get a computer to
perform its intended function. Software
can be recorded on the printed page, on
cassette, or on disk. Reading the data
off a page and feeding it manually into
the machine (most commonly via a
typewriter-like keyboard like the one
shown in Fig . I) is also the most time
consuming method. Feeding the data
into the computer' s memory from a
pre-recorded cassette or disk is a much
more efficient process.

The computer user' s first encounter
with software is usually the documenta
tion supplied with the hardware . Op
erating procedures, the user's manual,
tips on the particular language syntax
and all the other information needed to
prepare the machine for operation-is
classified as "documentation." How
clearly and thoroughly the step-by-step
guidelines are set down will determine
how successful the user is in operating
the equipment.

Of spec ial importance is the user' s
understanding of the computer lan
guage(s) used by his or her equipment.
Just as people have devi sed physical
sounds to represent objects , actions,
and ideas, computers must have
methods of accepting symbols that can
be understood in order to be processed
as data . Humans communicate by pro
ducing sy mbols (words) with their
voices: the computer communicates by
using symbols in the form of electrical
impulse s. And, just as hum ans have de
vised letters to convey their language
on the printed page , a computer lan
guage needs to have its own set of

"Assoc iate Editor, Interface Age Magazine

symbols that can be read and under
stood by the user. When the user
punches the va rious symbols on a key
board, the computer translates the
symbols into the electrical signals that
tell the computer which function it is to
perform.

Just as there are many different lan
guages spoken around the world, there
are many different computer languages.
The most basic. machine language. is a
rudimentary method of communicating
directly to the computer through a sys
tem of binary digits . All computers
have electronic circuits designed to de
tect voltage levels designated as I's or
O's. Those are coded to represent a set
of instructions.

The instruction codes are built into
the microprocessor. or central process
ing-unit (CPU). and are usually different
for each type of microprocessor. By in
putting data using the machine's ele
mental binary language, communica
tion is possible: but the process is long,
tedious , and undesirable for efficient
use of the computer.

One of the major problems with using
machine language is that every com
puter instruction is a long string of ls
and O's. To make those instructions
more understandable, assembly lan
guages were devised . Those languages
made it ea sier to work with computers
by assigning a name or "mnemonic" to
each instruction .

While assembly language is easier to
use than machine language . it is still
machine-dependent, and programming
with it is still a long and tedious process .
That is wh y various high-level languages
were developed: they allow the user to
work in a language that is closer to
English, thu s improving efficiency and
simplifying communications. Those
languages include BASIC , Fortran,
Cobol, and Pascal.

BASIC (Beginners All-Purpose Sym 
bolic Instruction Code) , the most wide
ly used and familiar langu age , is easy to
learn because of its Engli sh-like state
ments and simple syntax . It is used in
bu siness and commercial applications,
as well as for education. In BASIC,
each line begins with a number that
identifies it and specifies the order in
which the statements are to be per
formed. The computer does the sorting

of the program before it is run, so state
ments do not need to be input in any
particular order.

Fortran (FORmula TRANslation) is
used most commonly for mathematics,
engineering, and science problems.
Cobol (COmmon Business Oriented
Language) is used most often in busi
ness and data-processing applications.
Like BASIC. its format is simple and
understandable for those with little
technical knowledge. Pascal, named
after the 18th century French mathe
matician Blaise Pascal, was developed
in 1970 by Nilus Wirth of Zurich,
Switzerland, to alleviate the burden of
long lists and cumbersome sequential
processes required by BASIC. It stan
daridizes the language structure,
making it easier for one person to un
derstand programs written by others. It
is used in a rapidly growing number of
applications .

As important as the language is the
choice of an operating system. Essen
tially an "agent" between the hard 
ware , the software, and the user, an op
erating system is a set of programs that
manage collectively all of the resources
available to the computer-including
the CPU. the peripheral devices. and
the software. For example. few users
would be able to tell a disk drive to pick
a track and sector to write data on. The
file-management system will hand le
that task.

One advantage of an operating sys
tem is software compatibility. Software
written in a high-level language is
usually designed to interface to an op
erating system, which then interfaces
to the hardware . Such software is easy
to adapt to different hardware con 
figurations-and even to a different
computer entirely, as long as the op
erating system is the same.

An operating system is es sential for
the user who plans to write his or her
own programs, as it provides a number
of utility programs that make the de
velopment of application programs
faster and less expensive. The primary
duties of an operating system can be
divided into four main categories. The
first is file and software management.
The system will include a large library
of programs and files generally needed

continued Oil page 90
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OMEGA SALES CO.
12 Meeting St.

Cumberland, RI 02864
1·401·722·1027

EAST COAST
1-800-556-7586

(Actual size
Genu ine 14K 24.95 retail)

$34916K Personal Computer

BUY an ATARI 8aa 16K and
receive a t I Bracelet

PRE II

ATARI PERIPHERALS ATARI ACCESSORIES
410 Program Recorder $ 60 CX852 8K RAM Memory
810 Disk Drive $449 Module $39.95
820 40 Column .Printer $299 CX853 16K RAM Memory
822 40 Column Thermal Module $89.95

Printer $349 CX30-04 Paddle Controller
825 80 Co lumn Printer $599 (pair) $15.00
830 Acoustic Modem $159 CX40-04 Joystick Contro ller
850 Interface Module $139 (pair) $15.00

ATARI SPECIALS
ATARI400

With any purchase of AlARI Hardware or Software over $500
you can buy the bracelet for only $9.95.

WE CARRY THE COMPLETE LINE OF ATARI SOFTWARE.
CALL FOR THE INGSII'

WEST COAST
1-800-235-3581

OMEGA SALES CO.
3533 Old Conejo Rd. #102
Newbury Park, CA 91320

1·805·499·3678
CA. TOLL FREE 1·800·322·1873

$749
Good thru I

Dec. 15

WEST COAST
1-800-255-5581

EAST COAST
1-800-556-7586

QD SUPERBRAIN
NEC 5510 SPINWRITER (7710)
NEC 5520 SPINWR ITER (7720)
NEC 5530 SPINWRITER (7730)
NEC 12" MONITOR

INTERTEC SUPERBRAIN 64K RAM
$2799
$2999
$2345
$2695
$2345
$ 229

OKIDATA MICROLlNE·80 $ 399
OKIDATA MICROLlNE·82 $ 529
OKIDATA MICROLlNE·83 $ 769
DIABLO 630 $1995
APPLE II PLUS 48K $1139
APPLE DISK w/3.3 DOS Contro ller

$ 525
APPLE DISK w/o Contro ller $ 449

·HAZELTINE 1420 $ 799
NORTHSTAR HORIZON II 32K QD

$2925
ANADEX Dp·9500 /9501 $1249
TELEVIDEO 912C $ .669
TELEVIDEO 920C $ 729
TELEVIDEO 950 $ 929
CBM 8032 COMPUTER $1149
CBM 8050 DISK DRIVE $1349
CBM 4032 COMPUTER $1029
CBM 4040 DISK DRIVE $1029
CBM 4022 $ 649
CBM VIC·20 $ 269
LEEDEX/AMDEK 100 $ 139
LEEDEX/AMDEK 100G $ 169
LEEDEX/AMDEK COLOR·1 13" Color

Monitor $ 329
MICROTEK 16K RAM BOARD for Atar i

$ 79
MICROTEK 32K $ 149

PRICES ARE SUBJECT TO
CHANGE WITHOUT NOTICE.
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COMPUTE~ CORNER less essent ial, perh aps , in a one-user
sys tem or a very small business: but in
demanding situations , it is the quicke st
and most efficient way to accomplish
the tasks at hand .

Several operating sys tems have be
co me standards in the computer indus
try, bu t the most widely used, by far, is
CP/M (Digita l Research). It is com
pati ble with 8080 or Z80 microproces
sors using the S-IOO bus, or the Intel
MDS system. It is also licensed to
almost all computer manufacturers that
build disk sys tems for 8080 and Z80
microprocessor s.

It co mes on diskett e in two versions ;
both includ e the license to use it , six
manu als, an editor, an assembler, and a
debugging program. It is adaptable to
a ·wide range of disk systems and com
puters. It supports a wide range of high
level language and assembl y-language
programs, includin g word-processing
systems , data-base management sys
tem s, sort programs, and virtually any
othe r type of applications software.

Other well known and popular sys
tem s include MP/M (Digital Research),
a multiuser , multiterminal disk operat
ing-system also for the 8080 and Z80;
Oasis (Phase One System s) for the Z80;
Tenpos (Administra tive Sys tems) for
the 8080 and Z80; Flex (Technical Sys
tem s Consult ant s) for 6800-based sys
tems using the SS-50 bus; Amos (Alpha
Micro Systems) for the Alpha Micro
AM-IOO l6-bit system, and TRSDOS
(Radio Shack) for the TRS-80 series of
co mpute rs.

Afte r the operating system, language ,
and document ation are in order, you
are read y to select the applications soft
wa re to run on your machine. As noted
in th e first column of this series , the
range of application s software is
enormo us: educ ational programs,
games, accounts receivable, gene ral
ledger, payroll, word-process ing, in
vento ry co ntro l, filing, record keep
ing-and almost anything else you can
think of.

The cho ice at this point is whether to
buy comm ercially available software or
to custo m-des ign your own . Althou gh
the thought of custom programs de
signed precisely to fit your individual
need s is tempting, and seems a logical
way to proceed at first, the cost is often
pro hibitive. The labor cos ts in develop
ing such programs can be astronomical.
When you (or your employees in a busi
ness situation) are first getting to know
your comp uter, it is probably best to
begin with some good commerc ial
packages. Later, as you beco me more
and more familiar with your computer
and how it works, it may become
feas ible to put some energy and ex
pen se into custom-tailoring programs
to fit your need s.

continued on page 106

Y-352 35MHzDual Trace
Y-550B 50MHzDual Trace,

Dual TimeBase
Y-l050 100 MHzDual Trace,

Dual TIme Base

to co mmunica te with the periph erals .
Third : the sys tem will manage the

computer ' s memo ry. The transfer of
programs into and out of memory is
done automatically; the sys tem deter
mine s where the program is to be
stored in memory .

Finally, but certainly not least im
portant, the sys tem works as a sort of
taskmaster for the CPU. Since the CPU
performs all of the arithmetic and logic
functions , and rout es all of the data
through the compute r, it is a very busy
part of the machine. The opera ting sys
tem controls the CP U at all times, and
as signs new tasks instantl y when it de
tects that the CPU is sitt ing idle. That is

~HITACHI

V·302B s V·152 B

Y-151B 15MHzSingleTrace
Y-152B 15MHzDual Trace
Y-202 20MHzDual Trace
Y-301 30MHzSingle Trace
Y-302B 30MHzDual Trace

Call For
Special Intro
Price Offer

Hitachi...The measure
of quality.

Put • proven Hltechi duel-trace oscilloscope on your bench
for as little as $695. Our V·152 15MHz model includes un-
precedent ed sensitiv ity (l mV/div.) 10X sweep rnagnif -
ication...front panel XV operati on trace rotation...Z·axis
input ....nd more . Need gre. ter bandwid th ? Our V·302
model is the only 30MHz dual -trace scope with signal delay
line priced under $1000, with . 11 the ebove features, to
make your testing operations fast, easy, and accurate.
Reliability is exceptional too . (A s ( ou' d expe ct from a
manuflK:turer with over 20 years a experience "outscop
ing" the competition.) So exceptional. in foct, thet Hitachi
quality is backed by • 2-ye.r werranty...the longest in the
industry. Whether you use it for teachi ng or repair s, fo r
video, audio, or comput er testing. you can 't find more
scope for your dollor then at Hitech l, C.II for more details,

• TV sync-separator circuit facilitates rapid video
signal measurement.

• Extra·hlgh sensitivity; vertical sensitivity of
1mV/dlv. now available .

• Bullt·ln signal delay line for leading edge observa
tion of qulck-rtslng waveforms (V-301 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 10 times
with one-touch operation.

• Trace rotation system for easily adjusting
bright·line Inclination caused by t errestrial
magnetism.

• Z·axls Input provided-possible to use as CRT
display.

• O.2)1s ....0.2s·wlde sweep range setting.
• One-touch shifting waveform slopes.

• Five modes of vertical deflection operation
(Type V·152 and V-302).

• Panel layout with color-codlng of respective
functions.

1. TV sync-separator circuit
2. High-sensiti vity 1mV/div (5MHz)
3. X·Y operation
4. Sweep-time magnifier (10 times)
5. Trace rotation
6. Z-axis input (Intensity modulati on)

(Alao available In slngle·trace)

Hitachi Oscilloscope Y·152 B
DC·15MHz dual -trace

Hitachi Oscilloscope Y·302 B
DC-30MHz dual-trace

1. TV sync-separator circuit
2. High-sensit ivity 1mV/div (5MHz).
3. Signal delay line
4. X-Y operation

5. Sweep-time magnifier (10 times)
6. Trace rotation
7. Z-axis input (Intensity modulation)

THE TEST EQUIPMENT
SPECIALISTS

TOLL FREE HOT LINE

• 8~4~~T~::~~?r,4 C!C
NEW YORK, N.Y. 10038 212'8a7·22 24

AI:JIlM«E IS PROUD
TO INTRODUCE

The ~HITACHI Line
of High Quality Oscilloscopes

Ali Hitachi Instruments
Are Backed by

A Two-Year Warranty

by the user. Upon request by the user,
the sys tem will retrie ve the desired pro
gram from disk and bring it into main
memory for immediate acc ess ibility.

A second important function is man
aging inpu t/output devices and periph
e rals- printe rs, terminals, etc . When
writing a prog ram , the user only needs
to be concerned with what he wishe s to
do with a given peripheral device; the
operating sys tem will pro vide the de
sired code. Th at greatly reduc es the
time it wo uld take to develop routines
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You cantbeat
The System.

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

Experim entor solderless breadboard .

Experimentor Matchboard '" pre-drilled 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's licker'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 $2.70~
Experimentor solder less 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 ,w ith our breadboard hole-and-con- they're silkscreened onto the component side)
nection 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 savetime and energy,
you can reproduce it later. you can't beatTh e 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 details
OTHER OFFICES:San Francisco (41 5)648-0611. TWX 91.0-372-799.2 SPECIA[JIES1 800 243 6077Europe: Phone Saffron-Walden 0799-21682 . TLX817477 - - -

Canada: Len Finkler Ltd.. Downsview, Ontario During business hours

CORPORATION
' Suggested u.s. resale. Prices. specifications subjectto changewithout notice. © Copyright1981 Global Specialties Corporation.
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NEW IDEAS
Speaker overload protector

MANY O FTHE LOWER-PRICED AMPLIFIERS

a vailable today do not pro vide any ove r
load protection for your speakers. The
purpose of the circuit shown in Fig. I is
to remedy that shortco ming.

Relay RYI is six-volt DPDT unit
rated at 3-5 amps. One set of contac ts is
wired in series with each speake r so that
when the relay is not energized, the con
tacts are closed and the circuits betwee n
the spea kers and the amp are complete .

The input to the circuit is taken from
your amplifier 's spea ker-output termi
nals or jacks. If the right-channel signal
is sufficiently large to charge C I to a
potential that is greater than the break
down voltage of Q ls emitte r. a voltage
pulse will appea r acro ss R7. Similarly, if
the left-chann el signal is sufficiently
large to charge C2 to a potent ial that is
greater than the breakdown voltage of

This column is devoted to new ideas,
circuits, device applications, construc
tion techniques, helpful hints , etc .

All published. entries, upon publica
tion, will earn $25. In addition, Panavise
will donate their model 324 Electronic
Work Center, having a value of $49.95.
It combines their circuit-board holder,
tray base mount, and solder station (see
photo below). Selections will be made at
the sole discretion of the editorial 'staff
of Radio-Electronics.

I agree to the above terms, and grant
Radio-Electronics Magazine the right
to publish my idea and to subsequently
republish my idea In collections or com 
pilations of repr ints of similar articles. I
declare that the attached idea is my
own original material and that its publi
cation does not violate any other copy 
right. I also declare that this material
had not been previously published.

NEW IDEAS

AL L RES l'SiORS 1)2 - WATT

Rq
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T O " HOT " LiNE:
LEFT :SPEAKER

d
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TO "HOT"
~ LINE
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Q2's emitter, a pulse will appear across
R7. The pulse across R7 triggers SCR I.
a sensitive gate SCR (lGT < 15 rrtA,
where IGT is the gate trigger-current),
that latches in a conduct ing state and
energizes RY I. The action of the relay
will inte rru pt both speaker circuits, and
the resulting silence should alert you to
the problem. Cut back the volume on
your amplifier. then pres s and release S I
to reset the"circ uit and restore normal
ope ration.

The circuit ca n be adjusted to trip at
any level from 15to ISO-watt s RMS. To
ca librate, deliberately feed an excessive
signal to the right input of the speaker
pro tec to r and adjust RJ until RY1ener
gizes. Do the same with the left channel.
thi s time adj usting R4. The circuit is
now ca librated and ready for use .

- Will ie Ward
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" Look , Mom -They've got hooks here , too! "

Tit le of Idea

Mail your idea along with this coupon
to: New Ideas Radio-Electronics,

200 Park Ave. South,
New York, NY 10003
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FIG. 4-THE CHUG·CHUG TOY simulates the sound of a steam locomotive. A dual MOSFET-input
op-amp, IC1, is used as a white noise generator in th is circuit.

TOYS FORTHE HOLIDAYS
co ntinue d front page 54

laying-out the circuit is not to route the
output of IC I near the input to that Ie. If
po ssible. use a I()()-mA current-limited
po wer- suppl y in place of battery 82
while adjusting the circuit: doing that
will protect tran sistors Q5 and Q6. and
prevent draining the battery.

The first thing you'll need to do is to
find the proper value for R3. Start by
shorting Qls collector to ground . Then .
increase the value ofR3 until the current
drain from the power supply is less than
60 milliamperes. When that is done , re
move the short from QI.

To see if the device is operating prop
erly . clo se switch S I and reduce the re
sistance of Ril. Wait 10 seconds. then
rotate R I I slowly. and you should hear a
sound similar to that of a steam locomo
tive picking up speed.

There you have it-four simple toys
that any child wou ld enjoy. We have
built several of each and submitted
them to some very tough "critics"
several children that we know! The re
su lts were very positive! R-E

Resisto rs , Y4 watt, 5%, unless otherwise
noted

R1. R2. R5, R8-1 megohm
R3-2700 ohms
R6, R9-1000 ohms
R7-10,000 ohms
R10-4700 oh ms
R11-1000 ohms, potentiometer, linear

taper
R12-300 ohms
R13-47.000 ohms
R14-5600 ohms
R15-15000hms

PARTS L1ST-eHUG-CHUG
R16 , R17-82000hms
R18-200 ohms
Capacitors
C1, C2 , C4-1 ~F. 10 volts or higher, elec-

trolytic
C3-0.1 IIF, Mylar or ceramic disc
C5-47 uFo10 volts or higher, electrolytic
C6-470 jlF. 6 vo lts or higher, electrolytic
C7, C9-1 0 jlF , 10 volts or higher, elect ro-

lyt ic
C8-4.7 IIF, 10 volts or h igher, electrolytic
C10-22 pF, mica or ceramic disc
C11-470 ilF, 6 vo lts or higher,electrolytic

Semiconductors
0 1-03-1N914 or equivalent sil icon diode
IC1-eA3240 (RCA) or equi valent dual op-

amp
IC2-CA3140 (RCA) or equivalent op-arnp
Q1-Q5-2N3904, 2N2222, or equi valent

NPN transistor
Q6-2N3906 or equivalent PNP transistor
81 , 8 2- 9-vo lt batt ery. transistor-radio

type
S1- SPST switch
Miscellaneous: Wire, solder, miniature 8
ohm spe ake r, etc .

l adia
IleDlraniDI.

CALL AND

RESERVE

YOUR SPACE
• $550 fo r a 6X freque ncy inserti on.
• Reac hes 211,387 readers.
• Fast reade r serv ice cyc le.
• Short lead ti me for the placement of

ads.
• We typeset and layout the ad at no

additional charge.

Call 212-777-6400 to reserve space .
Ask for Ar line Fish man. Li mited num
ber of pages available. Mai l materials
to: mini-ADS, RADIO-ELECTRONICS,
200 Park Ave. South, New York, NY
10003.

AT LAST! COMPLETELY REPAIRABLE
TEST PROBES. MICROPROBES from
Huntron Inst rum ents feature a needle
sharp sta inless stee l point on a tele
scoping , length adjustable electrode in
sulated to withstand 1KV right down to
the ground tip. Super-Slim valox probe
bo dies and 5 foot superf lex leads. All
parts are replaceable! $9.95 + $3.50 han
dling. Add CALIF. or WASH. tax. Visa/
Mastercharge accepted. Huntron lnstru
ments , 15123 Hwy. 99 North-Lynnwood,
WA 98037 (800) 426-9265.

CIRCLE 16 ON FREE INFORMATIO N CARD

Faster and easie r w rapping with P184-5
Slit-N-Wrap w ire wrapping tool. Eliminate
hand held wire end at wrap start wit h new
wi re g rip hou sing . Tens ion regu lator on
wire spool redu ces wire breakage. No
stripping. No precutt ing. No premeasuring.
No loading. Daisy cha in wraps. Comes
wi th quick change bit and two 50' spools
Tef zel w ire . $44.00 ea. Vector Electronic
Company, 12460 Gladstone Ave., PO Box
4336 , Sylmar, CA 91342, (213) 365-9661,
TWX 910-496-1539.
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SERVICE CLINIC
Some hints to help you revive a "dead " set.

JACK DARR, SERVICE EDITOR

One note ofcaution: If the set that you
are working on uses a full-wave bridge
rectifier that is direc tly across the AC
line . the chass is will always be hot-at
least 60-volts AC. If the grounds of
some of your test equipment are re
turned to the line ground. you can dam
age the set or your equ ipment just by

voltage (from a bench supply) equal to
the normal ou tpu t of the starter circu it
to that circuit' s DC output-point. If the
osci llator starts and the set works nor
mally. the prob lem lies in the starter
circ uit.

There are several different sta rter cir
cuits around : check your schematic to
see which one you have. One interesting
circuit uses the high pulse of charging
current that flows into the input filter
capacitor at tum-on : that pulse is passed
th rou gh the primary winding of a trans
former. The changing current in the pri
mary induces a pulse in the seco ndary .
and that is recti fied. filtered. and then
used as the starter pulse. When the filter
capacito r is fully charged. and the cur
ren t no longer changes. the circuit be
co mes inoperative .

Watch those grounds
When tes ting any dual-supply cir

cuits . check the schematic to make sure
of which ground you should be using.
Th e dual-groun d sys tem has brought
back a symbo l that used to be quite
common in AC/DC radios. The standard
ground symbol is a tria ngle of horizontal
lines : the iso lated-ground symbol is a
hollow triangle (see Figs. 2-a and -b).
Th e se rvice data should tell you which
parts of the chass is are connec ted to
whic h ground. Using the wro ng ground
can ' give you some very strange read
ings. bu t is of no help at all in finding
the problem . Not too long ago. we were
checking a video-amplifier stage with an
osci lloscope and found a sound signal
on it ! It tu rned out that we were using
the wrong grou nd.
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IT USED TO BE TH AT A "DEA D" SET (NO
picture. no so und) was one of my favo
rite service jobs. All I had to do was to
take the back off and have a look . If the
rectifier tube was lit. the prob lem was in
the B+: if not . the problem was an ope n
choke or resistor. or something equally
simple . The whole thing took about to
minu tes to troubl eshoot and fix.

Unfo rtunately. those days are gone .
Man y of the sets made in the last five
yea rs or so use a dual powe r-supply sys
tem. Th at sys tem has a line-conne cted
DC-voltage supply with outputs of + 145
volt s using a half-wave rectifier. +250
volts with a full-wave bridge. + 300
volts with a half-wave doubler . and so
on.

Th at line-connected. or primary. sup
ply provides the operating voltage for
the seconda ry DC-suppl y sys tem. in
cluding the flyback transformer and
the hori zon tal-output transistor. The
seco nda ry supp ly provides the actual
operating voltages for the res t of the set.
It also serves to isolate the chassis from
the AC power-line. Winding s on the fly
back provide pulses that are rectified
and filte red to oba in the DC voltages for
all the signal circuits and even the pic
ture-tube heaters . A block diagram of
the power- supply circuit is shown in
Fig . I.

PR IMARY DC B+ SECONDARY DC VOLTAGE
VOLTAGE - HOR.OUTPUT/FLYBACK/
SUPPLY LOW-VOLT AGE DIODES

I
FIG. 1

Th at brings us to the que stio n of why
this type of power supply is more dif
ficult to service than the older ones . In
stea d of only one ground. we now have
two. One of the grounds is used for the
line-c onnected primary DC supply. and
is often co mmon to the AC-line ground
side . Th e other ground is isolated . and is
used for all of t he ot her circuits. That
elimina tes any possibility of a shock
from touchin g the metal parts of the
cabinet.

A two-step test
Because of that dual power-supply. it

will require at least two steps to make
the initial tests on a dead set. First.
you' ll need to check the switch. circ uit
breaker. fuse. and the rest to make sure
that you are getting AC voltage to the
se t. Then you' ll have to check the pri
mar y supp ly. If the DC voltage from it is
missing or way off. the procedure is the
same as in the older. single-supp ly sets.
The DC voltage from the primary supply
must be normal before you can go any
far ther. All of that takes almost less time
to do than it does to exp lain.

T he second step is to check the sec
ondary supply- the voltages coming
fro m the flyback. If the voltage for the
picture tube' s heaters co mes from the
flyb ac k, that step is easy. If the heaters
are lit. the flyback/output-transistor cir
cuit is wo rking. If that is the case. your
trouble co uld be in one of the low-volt
age supplies . and that co uld be killing a
vita l stage . If none of the flyback-de
rived DC voltages are present. turn off
the set and check the horizont al-out put
tran sistor. If that transistor is open. it
co uld be the ca use of your prob lems. Do
not substi tute a good transistor and turn
the se t on. There may be a dead short
elsewhere in the set that blew that tran
sisto r. (If that is the case. you' ll wind up
with two very dead . very expensive
power-transistors !)

Make co ntinuity and resistance tests
on the low-voltage DC-supply circuits:
be sure to check all of the diodes for
sho rts. If those tests don't turn up any
th ing. with the output transistor out of
the circuit. tum the set on and check for
the pre sence of the primary DC-voltage
where tlie co llector wou ld normally be
co nnected . If the voltage is not there.
but is OK at its source . check to see if
the set has a fuse between those two
po ints.

If everyt hing seems to check out in
the output stage . again leave the output
tran sistor out and check the horizont al
oscillato r stage . That stage generally has
a " starter" circuit that feed s a small
pu lse of DC to get the oscillator going.
Once it sta rts. it drives the output trans
istor . whic h then gets its power from the
low-voltage windings of the flyback. To
te st the sta rter circu it. turn the set on: if
the oscillator does not start . feed a DC

1
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hooking up the ground lead. Always use
an isolation tran sformer for safety when
yo u are working on those sets . In fact.
it's not a bad idea to use an isolation
tran sformer on any dual-ground set.

In cases where the trouble is not an
open circuit. but rather a short (indi
cat ed by a blown fuse or tripped circuit
breaker) . you should make several tests
before turning the set on. Check the re
sista nce to ground from the primary
supply: also che ck for shorted rectifiers.
et c . If that is OK. check from the DC
supply to the collector of the horizonta l
o utput tran sistor, from its collector to
ground , and also check the transistor
for shorts. You can pull the transistor
and apply primary power. If the short
"disappears:' the problem is either a
shorted output-transistor or a short in
one of the low-voltage supplies from the
flyback .

A variable-output transformer can
also be hand y when you are looking for
shorts . If the output transistor is OK, or
if you have put in a new one. place an
ammeter in series with the primary DC
supply . and a voltmeter across it . Start
the transforme r with a very low line
voltage , and bring it up very slowly.
Watch the ammeter: if the current is
normally 500 rnA. and you see 300-350
rnA when the supply voltage is just Y3 of
normal. you still have a problem. The
short is still there, but the low voltage

hold s down the power dissipation and
keeps the tran sistor from blowing. You
ca n also use a variable-output trans
former to make some DC-voltage tes ts
around the circuit. If you are using Y3 of
the normal supply voltage. look for a
point that shou ld have Y3 of its normal
voltage , but has zero . A lot of solid-state
se ts will try to work at an amazingly low
line voltage . R-E

SERVICE
QUESTIONS

LOW BRIGHTNESS
I have a low-brightness problem with

the picture tube on this Zenith 14A9C50.
Tried a brightener but It did not help. The
boost is quite low, as Is the boosted-boost.
Replaced the boost rectifier but that didn't
help either. The B++ reads only about
+400 volts Instead of the +870 volts that it
should. I need a new idea .---.J.M., Pettus,
WV

I thin k you are already in the right
place . Find out why the B+ + is so
low. That feeds the picture tube 's
sc ree n contro ls, and if the y are low,
the y hold the brightness down. With a
new rectifier you may have some shunt
leakage to ground- not a dead short,
but enough to overload the B++ circuit.

(Feedbac k: "The 'raw boost' was up
to about +850 volts as it should be, but
the boo sted-boost was down . Finally
found a very leaky .0 I /-IF bypas s capa
citor that was between B+ and the
boosted-boos t. Had to replace one
worn screen control. and the set now
works fine. " )

Co mment: The leaky capacitor was
"short ing" the boosted-boost to B+,
which is only + 400 volts.

INTERMITIENT TRANSISTOR

I had a dead Sony TV-I32. The prob
lem was in the low-voltage supply.
Tran sistor Q601 appeared to be open,
but when I took it out of the circuit it
checked out as good . That threw me
for a while . That transistor is in a TO
220 case; on a hunch I bent the leads to
make them easier to get to and rechecked
the dev ice . The emitter now checke d
out as open! The lead was broke n
inside the case. When the leads were
returned to their original positio n, the
way they are when the transistor is
mounted on the PC-board, it again
chec ked out as good.

Thanks to Yusuf Bandukwala of
Houston , TX f or that f eedback, I've
run into similar prob lems with TO-220
transistors . If you susp ect aile of them ,
it 's a goo d idea to take it out and wiggle
the leads a litt le f or luck.

We
wrote
the book on
reliability...
. _. the RCA SK Series Replacement Guide,
feat uring RCA's line of rel iable solid state
rep lacements, the line of integrity with unsurpassed
eng ineering excellence. The accuracy of the Guide's cross
reference d irectory enables you to replace with complete
confidence. So, reach for reliability with RCA SK Series
replacements. We wrote the book on it. Pick up acopy at your
local RCA SK Distributor.

Replace over 170,000 industry types
with 1400 RCA types.

RGII~,~
RCA Distributor and Specia l Products Division, Deptford, NJ 08096.

o
m
o
m
:!::
[Xl
m
:D

95



NEW ONLY
••• $59.95 NEW PRODUCTS

For more details use the free information card
inside the back cover.
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are Vaco Nos , K23, K34, and K46, stan
dard-s lotted, and the new K12 Phill ips
driver . The blade sizes are 1/8 x 3 inches,
3/16 x 4 inches, 1/ 4 x 6 inches (slotted),
and NO.2 Phil lips, respect ively. Set No,
89906 is pr iced at $18,00. - Vaco Prod
ucts Company, 1510 Skok ie Blvd" Nort h
brook, IL 60062,

SOLDER REPAIR KITS for making fast,
easy repairs on a variety of electrical and
electronics connect ions in the home or
workshop featu re tr ip le-core solder dis
pensers that ins ure cont inuous flow wh ile

systems, however, is the capabi lity of
changing the grille cloth qu ick ly and
easily to beige, blue , red, green , or gray ;
the color grille cloths are avai lable as op
tional accessories,

The model 303 Series /I is a 2-way sys
tem using an 8-inch bass unit and a new
ly-developed 1-inch tweeter, It is capab le
of achieving output levels higher than
1OO-dB sound-pressure level. The price of
the model 303 Series /I is $225,00 each ,

The model 304 Series /I is a medium
size loudspeaker system combining the
newly-developed 1-inch tweeter with two
8-inch bass un its to give extended bass
performance. The two identical bass units
are ar ranged to work together over the
lower part of the frequency range, and a
unique crossover network insu res the
absence of irregu larities at the crossover
frequency, The maximum output is 107
dB sound-pressure level. The price of the
model 304 Series /I is $350,00 each , 
KEF Electronics, Ltd ., P,O. Box 17414,
Washington, DC 20041.

SCREW-HOLDING DRIVERS, Set No,
89906, is a 4-p iece screw-ho lding driver
set containing four frequently-used screw 
holding dr ivers in a colorful box , Inc luded

DYNAMIC MICROPHONE, mode l F-V3T, is
a durable cardioid directional micro
phone featuring an exclusive Unimatch
plug , The microphone is fitted with a die
cast mini-plug that is threaded to accept a
supp lied V4-inch phone-plug adaptor.
That el iminates compatibi lity problems,
assuring comp lete versat il ity,
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The frequency response of the mode l
F-V3T is 100-12,000 Hz, with an output
level of 58,8 dBm , making it suitable for
many home and office recording situa
t ions. Measuring approximate ly 7 inches
in length and weighing 6.4 ounces, it is
extremely portab le and constructed to as
sure years of efficient operation. The
model F-V3T is priced at $29.95, - Sony
Corporation of America, 9 West 57th
Street, New York, NY 10019,

SPEAKER SYSTEMS, model 303 Series /I
and mode l 304 Series /I, combine attrac
tive sty ling with the latest developments
in lou dspeaker engineering, Both mode ls
are fin ished in gri lle cloth on all four sides
of the cabinet, and are avai lable in either
black or brown with matching meta l
stands, An exclusive feature of the two

THEAnything Board'

Continent al U.S,A, Credit Card Buyers O uts ide Connecticut

CALL TOLL FREE 800-243-7428
To Ord er From Connecticut or F orTechnica lAssistance. Etc .,

Call (203) 354-9375

NETRONICS R&D LTD. 1>00<""
333 Litchfield Road , New Milford, CT 06776
Please send the items checked below:
o ANYTHING BO ARD " "", "" " "" ' " . 559,95
o Programming Board , " " , , " ", "" " " " , 579 ,95

Programmer Board shown with cabinet and expansion boards.

You can program the A nything Board by I . plugging into an
ELF II mi crocompute r or 2. plugging into our programmer
board with its spe cial and sophisticated debugging and testing
components. The growth is limitless. You can add input s and
output s, A to DID to A boards, color graphics, PROTO
boards, E lectric Mouth T alking Board s, expand the memory .
G ot something in mind? It can beanything . . . a robot , burgla r
alarm , te lephone dialer, indu strial machine controller . , . home
heatin g/cooling sys tem . .. A NYTH ING! With your imagina
tion and skills, backed up by Netronics' know-how and help,
you can make the A nyt hing Board do anything you want it todo.
There are expan sion boa rds-even cabinets to house your
Anything project. Gi ve it a professional finished look! The
Anyt hing Board , . , only from Netronics. Onl y 55 9,95.

As your needs for programming grow. you ca n add system
monit ors, cassette I/O , an assembler-tex t edito r-disassembler ,
video termin als, EPROM burner, full basic and more, All plug
into the A nything Board expan sion Bus.
Spec ifications: Anythine Board
180 2 microproces sor. I K RAM. 8 Bit inplJt port, 8 BIT ou tput pon, interrupt,
DMA and proceu Of nae inputs, address decodcn, pro\lisions fOfa 21 16 EPRO M,
power on and manua l rese t. crystal clock , power supp ly reculator and pro...ision fOf
battery back up,

Specifications: ProV &rTLl11er Boa.rd
HE X key pold input. 16 bit address and 8 bit dati d isplay output s, led sta tus
indicators , memor y protec t. wait. load. reset and input switches plus a sincJe step
modewhich allows you to ' IeI' thto u&hyour PfOVln'l one machine cycle ala time,

P lus 52.00 ea ch item for po stage, handling a nd insurance
( $4 ,00 C ana da)

Dedicate it, then separate it!
Does anything you want it to!

Now, anything you can dream up, Netronics can help you
realize-inexpensively and eas ily with the A nything Board ( it' s
the first and only microprocessor you can dedicate. then
sepa rate from the Programming Board so it runs by itself). A ll
this-for only $59.95 so it' s inexpensive. and easy to work with,
too. because Netronics helps youevery stepofthe way, with the
programmin g. with the hardware.

Connecticut Residents add sa les tax

~ Total Enclosed s
Z 0 Person al Check 0 Cashier' s Che ck/Money Order
o 0 Visa 0 Ma st er Ch ar ge (B ank N o, _g: Acct. N o, _

o Signature Exp. Date _

~ Print
W N am e _

6 Addres s _

o City

~ I St at e Zip IL ~
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The New ELF II
"Begirmers" Package
Your own expandable micro-computer
kit, 5 diagnostic analyzers plus circuit,
programming, diagnostic manuals, even
games you can play on TV. AU only
$139.95.

WE TAKE
YOU BY
THE HAND!

Even if you don' t know bits from bytes, now it's easy and
inexpensive to build your own micro-computer, learn how it
works, program it, service it-e ven play games with it on your
TV! It's here in the New ELF II " Beginners" Package, only
from Netronics. Only SI39 .95. Here's the package: I. your
own micro-computer, the famous ELF II (fea tur ing the RCA
180 2 C MOS microprocessor) in kit form with step-by-step
instructions on how to build it. Diagnostic Analysers including
2. your own Logic Probe, 3. Pulse Ca tcher. 4. 8 bit Test
Register , 5. LogicAnalyzer.6. Ga te Arrays, 7. Non-Technica l
Manuals on how to use analyzers, how to get into the guts of the
computer. what makes it tick, how to service it 8. Samp le
Programs that teach you machine language programming plus
how to correct or " debug" any programming mistakes. 9. TV
games you can play. If your TV set has no video input. an
optional converter (RF Modulator). is availab le. Then. once
you've got this " Beginners" Package under your belt. keep on
expanding your ELF II with additions like the Typewriter Key
Board. added RAM. Full Basic Interpreter, Electric Mouth
Talking Board, Color/Mu sic, N D-D/A Boards for Robot
Controls and much, much more. We'lI take you by the hand
with the New E LF II " Beginners" Packa ge. Only $ 139.95.
Mail or phone in your order today and begin.
SpcocificltioM: ELF II · · Bt &iM~n" Packa&e
The compu ter r~aturrs &n RCA CMOS 180 2 8 btt micropro<:nsot addnuable to
6-4Kbytes With DMA, irlltmlpL I8 Re&isters,ALU,256 byte RAM eltputdable 10
64K bytes , Pro(~uiorW · Helt keyboard , fully decodtd so lhtrr 's no need to wute
merTKlfy With keyboard K lMin&circuits, buill-In power r~JUlator. S dot p1ul'in
uplllsion BUS (le "OClI\I\ectors). stable c rystal doct rOftinunc pwpoIC5I.nd I

double ·sided. plated throulh PC Board plus RCA 186 1 video Ie to display any
sepnentolmemory on lvideo mon ltoc'orTVKree n a)on&Wlt.hlhckJ&Jcand support
circ uury you need to learn every oncollhc RCA 1802 'scapabtlilJes. Thedaapcxtic
an.al)'lers lid in unde rttandlnc and trouble shooOn&your ELF II , IS wt ll u othe r
computer and microprocnsot products .

You'll learn all about computers: how
to build, program, service , even play TV
games-without knowing the first thing
about it!

Continenta l U.S. A. Credit Card Buyers Outs ide Connecticut

CALL TOLL FREE 800-243-7428
To Order From Connecticut or ForTechnicalAssistance, Etc.,

Call (203) 354-9375
NETRONICS R&D LTD. -.....
333 Litchfield Road, New Milford, CT 06776
Please send the items checked below:
o ELF II " Beginners" Kit . . . . . .... ... . . .. . .• $ 139.95
o RF Modulator. $ 8.95

Plus S3.00 for postage, handling and insurance
(S6 .OO Canad a)

Co nnectic ut Resid ents add sa les tax

Total Enclosed s
o Person al C heck 0 Cashi er' s Check/Money Ord er
o Visa 0 Master Ch arge (Bank No. _
ACCL No. _

Signa ture Exp. Date _

Pri nt
Name _
Address _

City
I State Zip _L ~ J
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technic ian 's fingers from slipping into the
circuitry. The glass-filled nylon probe has
a maximum operating temperatu re of
+ 102°C (+216°F).

The banana plug , with one-piece beryl-

pul se over a frequency range of 0.001 Hz
to 20 MHz. The frequency/period dial sets
the repet it ion rate and/or period. The
period is adjustable from 1000 seconds to
50 nanoseconds. Pulse width and delay
are set by individual calibrated controls.
The pulse width and delay are both ad
justable from 100 mi ll iseconds to 10
nanoseconds. A squarewave mode is also
provided, and the pulse generator can be
triggered and gated. Pulses can have
their baseline at zero volts or have up to
=10 volts of DC offset. The model 514 is
priced at 5645.00.

The model 514A adds simultaneous
outputs from five individual connectors to
give TTL, TTL, ECL, ECL, and pulse out
puts from the main output amplifier. Eighty
dB of atte nuatio n is added in 1O-dB steps
plus 20-dB of variab le gain , and re
places the low -output connector. Pulse
rise and fall times are 2 nanoseconds
at the ECL outputs, 7 nanoseconds at the
TTL outputs, and less than 40 nano
seconds at the main output. There is also
variable symmetry and a variable start
sto p point on triggered and gated wave
fo rms. The model 514A is priced at
$725.00. - Exact Electronics. PO Box
347. Till amo ok. OR 97141.

PROBE, model 4800, is a miniature test
probe with a righ t-angle banana plug , and
is equipped with a replaceable need le
and a finger guard that prevents the
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t ive AM/FM/FM-stereo receiver. The play
er features a low -distort ion amp lif ier. The
model 67-458 has FM muting, local/
di stance, and stereo/mono for maxim um
receiver performance. There is also an
easy-to-read illuminated ana log AM/FM
fr equency scale; a to ne co nt rol that ad
justs bass/ treble response; balance and
fad er contro ls that adj ust stereo separa
ti on for up to four speakers, and distinc 
ti ve styling with the side-loading cassette
p laye r hidden behind a dust cover .

The model 67-458 is priced at $149.95.
- Mid land International Corp., PO Box
1903, Kansas City, MO 64141.

PULSE/FUNCTION GENERATORS, model
514 and model 514A. are combinat ion
bench-top instruments : each model has
separate pulse and fun ct ion generation
secti ons .

In the model 514 (shown) the function
generator sect ion operates from 0.001 Hz
to 5 MHz and of fe rs sine, square, triang le,
trigger and gate ope ration with output
waveforms of 20-volts P-P at the high
output. A low output de livers 2-volts P-P.
A 40-dB variable control attenuates both
the high and low outputs simultaneousl y.
Add it ional features are variable DC off set.
VCF (Voltage Controlled Frequen cy)
input. and sync input. The frequency/
period dia l operates in a 10-turn resolu
tion mode , or in a dial mode that gives 3
decade sin gle-turn ope rat ion .

The pulse-gene rato r section offers
single pulse , double pu lse, and delayed

Used with a soldering iron or gun , the
kits come wi th applicat ion information
and are ideal fo r electr ical w iring, anten
nas, speaker leads, app liances, TV's, and
radi os.

The solder repair kits range in price
fr om $1.30 to $4.50. - Fry Metals, Inc., 50
Sims Avenue, Providence, RI 02909.
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so ldering fine wi res and other connec
tions. They are available in both 60% tin/
40% lead and 40%/60% co mbination
ros in dispensers ; a pre-m ixed solder
cream dispenser tube is also included.

CAR CASSETTE PLAYER, model 67-458,
is a ful ly-autom ati c-reverse stereo cas
sette p layer with a highly sensitive, selec-
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The model AN-3300 (shown) has moni 
to r capability through the built-in speaker
or earphone (jack provided). There is
also a built-in condenser microphone,
plus two external mike jacks. LED in
dicators tell the operator wh en power is
on; when calls have been received ; when
incoming or outgoing message tapes are
be ing recorded, and when the outgoing
message tape is ready for recording . The
function selector switch has five posi-

ti onal AC supp ly. The model LD-1 is
priced at $75.00 for the kit (PIN 325-4301):
assembled (PIN 325-1301), it costs
$99.50. - E&L Instruments Inc., 61 First
St reet, Derby, CT 06418.

TELEPHONE-ANSWERING SYSTEMS,
model AN-3300 and model AN-3500 are
microprocessor con trolled, dual-cassette
systems, featu ring voice-activated or
fixed-time incoming messages. With VOX,
or voice-act ivated mode , messages can
be as long as three minutes: fixed-tim e
messag es are 30 seconds long .
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PENCIL BOX LOGIC DESIGNER, model
LD-1 , is a new, portable logic-design and
breadboarding instrument, available
either in kit o r assembled form . The model
LD-1 provides majo r design needs in a
portable molded plast ic case with an
integral hinged cover. Some of the fea
tures are a variable clock , two pul sers,
eight LED readouts, eight loqic-level
switches, and the E & L model SK-10
solderless breadboarding socket. Power
is supplied through batteries or an op-

Iiu m copper, heat-t reated, ni ckel-plated
spring is attached to the probe by a poly
propylene insulated, 20-AWG wi re. The
length of the wire is 1219.2 millimeters
(48 in ches) . The unit is available in red or
black.

The model 4800 is priced at $4.85. 
Pomona Electronics, 1500 East Ninth
Street. PO Box 2767. Pomona. CA 91766.

You've always had a lot of optio ns.
You could have the convenience and easy operation of a nor
mali zed synthesize r if you were wi lli ng to giv e up the ver
sat il ity of mod ular equipment.
Or the unlimi ted spect rum of tone co lors and tim bres of
modul es if you didn 't mi nd the cumbersome patch co rds and
tim e requ ired to set up or change a patch .
You could have prog rammable prese ts If you cou ld raise the
bucks, or Jow-cost equipme nt if you could stand the snap
crackle-pop.

You could even have such technically innovat ive feat ures as
co mpu ter cont rol of voice and sequence if you had the
tech nical savy to desig n it all and make it work.

Now you have anot her opt ion. YOU CAN HAVE IT ALl. Wide
range, precise, row-norse, presets , meanin gful patch bay and
an easy-to-use com puter interface .

All at a price that' s nothing but unbelievabl e.

Want to know more? Proteus I's Using/Assembly manual
wh ich incl udes a demo tape wil l answer all of your questio ns.
The price, $10.00 is refu ndable upon purcha se of the l(it .

PART OF THE NEW GENERATION FROM

"'Electronics, nco
1020 W. Wils hi re. Oklahoma City . O K 73116 - (olO5l843-9626
CHARGE ORDER? C.II our 24 hour Demo/Ord er line

~L -_-_-_-_-_-_-_-_-_-_~~Ji~~~ ,
o ;~g~s~~~ (:r~~~hlt~~~:~rlmble Proteus I Kit. $499.00

o i:~~mf~rm~;~ie~~S? \~~ tgge~n~I I~~:~~gr~~~~:~ I~ ?emo

o Send free catalog

PROTEUS I '"
a lead synthesizer

that has
it aliI

Name : _

Address: _

City : State :_ _ Zip :_ _

Visa__MC__Card No.: _

.. PAIA Electron ics, Oep t .12AJ\ 1020 W. Wils hir e, Ok l• . City . OK 7311&
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H A M E B THE
PRESENTS NEW HM 203

High performance
at

low cost.

$580
(PR()BES INCLUDED)

A quality scope,
made in the U.s.A.,
by a company with
over 23 years
experience.
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Hameg int ro duces high performance at low cost in the HM 203, a full featured , highly reliable, dual t race

20 MHz oscilloscope . For only S580, the HM 203 has specif icat ions norm ally associated with higher priced

scopes. Bandwidth - DC ....20 MHz . Riset ime 17.5 ns • Ove rshoot 1% max.• Y amp range 5 mv/ cm to

20 v/cm • Ma x. input vo ltage 500V • Timeb ase .5 ~s/cm to .2s / crn • Sweep mag. x5 • Trigge r 5 Hz to

30 M Hz . X:Y plot . Built -i n pro be ca libra t o r and mor e. It s st urdy const ruct io n and light we ight ( B .2 lbs.)

make t he HM 203 equally at hom e in t he fi eld and on the test bench.
\
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I-IAMEG
88-90 Harbor Rd.

Port Washington, N.V~ 11050

Tat (516) 883-3837
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PORTABLE LIGHT, Bend-A-Light, features
a high-in tensity light beam coupled
with a f lex ible shaft that reaches and
ill uminates areas whe re conventional
hand-held ligh ting fai ls. It combines a
mi niature, prefocused opti cal lens and
lamp , rated at 2.5 vol ts , that focuses and
conce ntrates a br il liant light into a pin
point beam .

Bend-A-Light uses a Va-inch ultra-s lim ,
special-alloy shaft 10 inches long; that
shaft allows repeated bending in any con 
figuration . It can reach around corne rs
and into areas as small as V4-inch wide . It

$1495.00. - B&K Precision Product
Group, Dynascan Cor porat ion, 6460 W.
Cortland Ave., Chicago , IL 60635.

-_ . • .--,·JTI
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a maxi mum sweep t ime of 0.1 ms/cm. In
addi tion , the model 1479R pro vides
sing le-sweep ope ration for easier obser
vat ion and phot ographing of irregular
waveform s. Video co upling allows syn
chroni zation to video frame and line.

Other features include variable hold-off,
alternate trigger, tr igger fi x, sweep and
gat e outputs, etc ., wh ich normal ly are
found on ly in more expensive osci llo
scopes. The model 1479R is priced at

tions : RECORD and CHECK (outgoing mes
sages) : ANSWER and PLAYBACK (incoming
messag es). and 2- WAY RECORD/ DICTATE.

The model AN-3300 is priced at $189.95.
Model AN-3500 is identical with the

above except for the added remote key,
which permits calling in from anywhere in
the world to pick up recorded messages.
Func tions include rewin d (to play back
messages ); backspa ce (to replay any por
tion of a message just listened to), and
reset (to set tape back to the beginn ing
fo r new messages coming in to be re
corded) . The model AN-3500 is pr iced at
$239.95 . Cobra Comm un icat ions,
6460 W. Cortland St. , Chicago, IL 60635.

MOBILE ANTENNA. model ASP-775,
for small cars , is a 39-50 MHz, quarter
wave whip that needs only a t -inch wide
and 2V2-inch long flat mount ing area. It
w ill hand le 150-watts maxim um RF
power, and has a VSWR of less than
1.5:1 across the specified 3.5-MHz band
width .

Name • _

Sales Tax (NY State Residents only )

<D
ex>

o
m
o
m
5::
CD
m
JJAdd ress . _

Cit y State Z ip _

Ship ping and Handli ng .••••• .. .•.. .... ...
(roc 1 or 2 boo ks 25e each addt.)

TOTAL ENCLOSED

12·81 I
I
I
I
I---------
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The model ASP-775 featured a tapered ,
stainless-steel wh ip, compactly designed
shock spr ing , and swivel base. A back-up
plate is provided to reinforce the mount
ing area : cable. connector. and Allen
wrenches are also included . The user
shou ld specify operating frequency
to the nearest 1/10 MHz when ordering .
The model ASP-775 is pr iced at $45.00. 
The Antenna Specialists Co., 12435
Euclid Avenue , Cleveland, OH 44106.

-..-..- ::-..- ::-..-..-.--...:=

OSCILLOSCOPE. model 1479R, is a dual
trace 30-MHz osci lloscope enclosed in a
rugged, rack-mount case for man ufactur
ing , educational, military, and wireline
logging app lications.

. Switch-selectable f ront- and rear-chan
nel inputs allow use as a gene ral-purpose
oscilloscope, and as a dedicated device
with permanent connect ion to othe r rack
mounted equipment.

The 2 mV/cm vertical sensitivity allows
observations and measurements of low
level signals. A signal-delay circu it per
mits viewing of fast rise-ti me pulses , with

99
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A four -di git LED disp lay shows the
current press ure (28-32 inch es of mercury .
948- 1083 mi llibars. or 94.8-108.3 kilopas
cals) at the same time it's recorded on the
chart. An LED ind icates the uni t of mea
surement current ly in use (Hg. MB . or
KPA). Cabinet switches allow the user to
recall maximum and min imum barometric
readings (since last cleared) w ith the ti me
and date they occurred from the model
LO-2090's memory. A separate 6-digit dis 
p lay alternately shows the current time (in
12- or 24-hour formats) and a 4-year
ca lendar. or cont inuously displays time or
date .

The easy-to -build kit featu res a tran s
parent, smoked plast ic dust co ver for th e
chart -recorder drum. A one-year supply
of chart paper is provided ; addi tional
chart pap er and a replacement pen are
available separately. The model 10-2090
is pr iced at $295.95, mai l order. - Heath
Company, Benton Harbor, MI 49022.

continued Oil page 104

CIRCLE 122 ON FREE INFORMATION CARD

tip that w ill not rust. Conventional AA
ce lls are used . Opt ional features inc lude a
heavy-duty shaft pick-up magnet and a
handle clip-on magnet for versati lity .

Bend-A-Light is pri ced at $24.50; with
all the accessories, the cost is $36.95. 
L&W Enterprises, Inc., 200 S. Washington,
Roya l Oak, MI 48067.

exte nds to 27 inches. w ith an unbreakable
PVC dual-purpose extension tube that
also serv es as a casing to protect the
shaft. Also featured is a stai nless-steel

HE

,~.::: :: :.\
~I~IDE

Dept. C, 14 South St reet
Milford. NH 0305 5

Send to :

PANAVISE PRODUCTS, INC.
2850 E. 29th ST. , LONG BEACH, CA 908 06

(213) 595·7621

CIRCLE 72 ON FREE INFORMATION CARD

CIRCLE 67 ON FREE INFORMATION CARD

The TSE·HARDSIDE
1982 Micro·Computer
Buyer's Guide
is now available! We 've inc luded
such valuable info rmation as pr int
samples from eac h of th e pr in ters
we carry, fe at ure-by-fe at ure
comparisons of m icro-computer
systems in an easy-to-read ta ble
format , an info rmat ive arti cl e on
Micros, and pages and pag es of
complete product descriptions.
We 're ma king this valu able
reference avai lable for only $2.95
(credited toward fi rst purchase from
TSE-HARDSIDE). Ju st c lip the
co upon (or send a note) with you r
check for $2.95 to the address
be low. THE TSE-HARDSIDE 1982
BUYER's GUIDE will soon arrive

I postpaid to your door.

I Yes ! Send me the
I TSE.HARDSIDE
: 1982 Micro·Computer
I Buyer's Guide.
I 0 I've enc losed $2.95 0 Please send only your FR EE Price Li st
I Name . _
I Add ress, _
I City' _

I St ate Zip Code _

I ---------------- --------~

Look for your Christmas gift in each Nlodel 350 box.

Nlodel 350 ThePANAVlSE

Nlulti Purpose Work Center

BAROGRAPH, model 10-2090, des igned
as a kit , provides d igi tal readings of cur
rent barometric pressure and makes a
permanent record of pressure changes.
Barometric pressure - in inches of mer
cury (Hg) , mill ibars, or kilopascals - is

- ---------------------- ---------+ recorded on the drum chart. The chart
can be adjusted to record at 7-day or 31
day speeds (wi th approp riate chart
pape r.) Written notation s can be made by
the use r on th e chart, during or after
recording.
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Zip _

Heathkif

Cl-745

If coupon is missing, write
Heath Co., Dept. 020-842
Benton Harbor, MI 49022.
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City Stats-'-

Send to: Heath Co., Dept. 020-842
Benton Harbor, MI 49022.

Send my free Heathkit Catalog now.
I am not currently receiving your catalog.

Name' _

Address; _

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,

money-saving kits.
Prices start at under
$20.
This year, shop the
fast, easy way in the
Heathkit Catalog.

--------------

FREE...
Catalog of

great gift
ideas

Press the "speak" button and the watch
gives the hours and minutes, AM or PM,
using a synthesized human voice.

The Omni Voice Master is built in a
square case, and can be worn on the wrist ,
used as a pocket watch or, when mounted
in a stand supplied with it, used as a minia
ture desk ciock or attached to the dash
board of an automobile.

The alarm wakes the sleeper with gentle
music, gives the time , then follows with
another 20 seconds of music . If not turned
off, five minutes later it says: "Attention!"
gives the time, and tells the sleeper to
"please hurry!" That is repeated later .

in the "chime" mode, the watch "tells the
time" every hour and half hour. It is also a
stopwatch. When used to time an event, it
tells the elapsed time every five seconds,
and, when stopped, gives the total elapsed
time in minutes and seconds.

The Voice Master uses four standard
UC393 cells that will operate the watch for
eight or nine months of normal use. R-E

National Semiconductor,
Motorola sign bubble agreement

National Semiconductor Corp. and Mo
torola Inc. have signed an alternate-source
agreement which will allow them to devel
op, manufacture, and market 256-kilobit
and 1-megabit magnetic bubble memory
devices, and LSI (Large-Scale kltegration)
bubble-memory controllers.

To insure that there is a true alternate
source, National Semiconductor will pro
vide Motorola with a full design data base,
including basic device architecture and test
procedures.

National's three-year-old bubble pro
gram produces the smallest bUbble-~e~o
ry devices available. That economy I.n Size,
plus the devices' standard 16-lead pin-out,
promises to make them industry stan
dards, National believes.

New watch "tells time"
A watch has at last been developed that

justifies the old expression "tells the time."

THE OMNI VOICE MASTER can be used four ways: as a pocket watch (above); worn on the wrist
(below); on an automobile dashboard, or as a desk clock.
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For more detai Is use free information card inside back cover.

TRAINING-TAPE CATALOG is a complete
reference guide to Sony's video training
tape lib rary. The cata log is divided into
three categories : bas ic fundamentals,
technical training on specific products.
and special programs.

The section on basic fundamentals
describes the courses on a wide variety of
video-re lated subjects in easy-to-under
stand language. The tec hnical-t raining
category exp lains the Sony tapes dealing
w ith specif ic video products. Usually
consisti ng of eight tapes in a series , they
begin with tapes on " operat ion" and
" technical overview" for the non-tech 
nic ian, and then cover hard tec hn ical in
format ion for those requiri ng more de
tai led know ledge. The special-programs
tapes, best used by dealers and sales
people, are released as new equipment is
int roduced . The catalog describes those
tapes available now , includi ng product
de mo nstrat ion tapes on the Sony Video
Respon der and model DXG-1800 color
camera and visua l demonstration

method . Free upon request.-Sony Video
Communications, Tape-Production De
partment, 700 West Artes ia Boulevard ,
Compton, CA 90220.
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CROSS-REFERENCE LIST, two-color, 8
pages, 8Y2 x 11 inches, is a comprehen
sive cross-reference list of TRW part
numbers. There are more than 1900 entries,
showing EIA num bers in convent ional
order and the correspond ing TRW num 
ber . Free upon request.-TRW Power
Semiconductors, 14520 Aviation Blvd .,
Lawn dale CA 90260.
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TEST INSTRUMENT/ DIGITAL PANEL
METER CATALOG, 190 pages , i llust rated,
8% x 11 inches features a complete glos
sary of terms and conditions , as well as
int roductory materia l on test instruments
and portable digital multimeters in general.

Included in those two categories are
multimeters , oscilloscopes. AG and DC volt-

meters, temperature meters, frequency
monitors, frequency meters, counters,
and log ic probes. The individual inst ru
ments are shown in clear photos, and
with each there is a list of specifications,
appli cations. and descriptions. Free upon
request.-Non-Linear Systems, Inc. , Box
N, Del Mar , CA 92014.
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ELECTRONICS CATALOG, 32 pages , tab
lo id size, is ful ly illustrated and lists all
manner of electronics equipment and
components, such as color converters,
transistors, fi lter capacitors, liquid crysta l
displays, light sources, channel -select ing
keypads, digital printers , hum idity con
tro llers, blowers, ai r co mpressors,
motors, timers, transformers, power
supplies. noise suppressors. heat sinks ,
switches, pots, relays, d igit counte rs,
bridges, microphones-and many others.
Free upon request.-Technical Electronics,
PO Bo x 2361 . Woburn , MA 01888. R-E
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An enclosure as
good as your idea.

You've tu rned a good idea into a piece of equipment
now you need a good enc losure. Here's how PacTec
can help you with our versatile enclosures:
• Attractiveyet inexpensive. • Durable ABS construction.
• Many sizes, colors, accessories. • Bu ilt in
bosses and slots speed component
mounting . • Available off-the-shelf
from single unit to production
quantities. See them at your
PacTecDistributor. And ask
him for your free catalog.

PAC RTEC;orp.
subsidiary of La France Corp.
Enterpr ise and Execut ive Avenu es
Philadelph ia, PA 19153 (215) 36 5-8400
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For more detai Is use free
information card inside back cover.

ILP

EnterpriseDevelopment Corp.
5127 East 65th Street
Indianapol is. IN 46220
Phone: (317) 251-1231

Be safe. Desolder PC co mpo nents
with Endeco irons. Get proper HEAT
TO MELT and strong VACUUM
ACT ION TO LIFT sol der and cool
both PC board and compo nent
wi thout damage .

These PC co mpo nents replaced fast
with Endeco deso lder ing or solder
ing tools.

Vital protection
for PC Boards

Endeco professional features include
safety light that denotes hi gh . low
and off on switch models. SS con
struction for long life. light weight
and balance for easy use.

Cont act you r distr ibutor for Endeco
deso lder ing and soldering irons. ki ts
and equipment-or wr ite us today.
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HANDBOOK OF ELECTRONIC METERS:
Theory and Application, by John D. Lenk.
Prentice-Hall, Inc ., Englewood Cliffs, NJ
07632. 228pp., including index; 61A1 x 9%
inches; hardcover. $18.95.

Th is revised and enlarged edit ion is de
signed to be both a basic textbook for
student technicians, hobbyists, and ex
perimenters, and a factual gu idebook for
experienced, working technicians. Much
of the material from the first edi tion has
been revised for clarification or simplifi
cation . Existing information has been up
dated to reflect present-day trends, par
ticularly the extensive use of digital
meters.

As in the original edition, this hand
book can be used to supplement the
ope rat ing instructions that accompany
any meter (digital or analog), whether it
be a low- pri ced shop type or a precision
labo rato ry inst rument. That is done by
provid ing a variety of test, measurement,
serv ice, and troubleshooting procedures
using the meter as the bas ic tool. The
proc edures are presented in " cookbook"
fash ion. Each procedure is preceded by a
brief descriptiion of the " why" and the
" w here" for the particular test. Each
operation is illustrated with test connec
tion diagrams.

Chapter 1 discusses the basics; chapters
2 and 3 cover accessory probes and
fundamenta l operating procedures. Test
and calibration of meters are then dealt
with (chapter 4). Spec ial measurement
procedures are cove red in chapter 5, then
chapter 6 deals wi th the use of mete rs to
check individual co mponents . and chap 
ter 7 is concerned with circu it functions.
The final chapter (8) concentrates on ser
vrcinq specific circuits with meters .
CIRCLE 143 ON FREE INFORMATION CARD

elude custom characters; a music dis
play: cheap video-Heath H8 hardware:
8080 cheap video-Heath H8 software.
and lower-case hardware and software
for the Apple /I (one chapter on each of
those) . The appendices at the back of the
book show pinouts of selected IC's,
pr inted-circuit patterns, and more char
acter-generator deta ils.
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OOKSNEW

ELEMENTS OF SOLID STATE PHYSICS,
by M. N. Rudden & J. Wilson. John Wiley
& Sons, Inc., One Wiley Drive, Somerset,
NJ 08873. 186pp.; 61A1 x 9114 inches ; hard
cover. $40.00.

Unli ke many other introductory texts on
so lid-state phys ics, this one assumes no
prior knowl edge of quantum or statist ica l
mechan ics on the part of the student, but
re lies o n simple mode ls to ill ustrate the
ph ysical princip les. As a basic introduc
tion to those pr incip les, it is designed fo r
first-year students in physi cs, materials
science . and elect r ical /eng ineering
cou rses.

The student is provided with a wide
range of numerical problems with solu 
tions and hints, together with a large
number of descriptive questions that can
serve as a means of self-testing.

Following the preface and prologue,
the six chapters are titled " Some Aspects
of Modern Physics ," " Classical Theories
of Conduction and Magnetism," " Energy
Bands in Solids," " Quantum Theory of
Conduction, " " Structure of Crystalline
Solids," arid " Semiconductor Devices."
The book is illustrated with charts, d ia
grams, and line drawings. There are also
discussion questions, answers to the
problems posed at the end of each chap 
ter, a suggested reading list, appendices,
and an index.
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SON OF CHEAP VIDEO, by Don Lancaster.
Howard W. Sams & Co., lnc., 4300 West
62nd St., Indianapolis, IN 46268. 223pp,
in c ludi ng appendices; 5% x 8% inches;
softcover. $8.95.

Th is, like its predecessor, The Cheap
Video Cookbook, is a build-it-yourself
hardware book for hardware fans . It will
show you very low-cost ways of getting
alphanumeric and graphic video .out of a
microcomputer and onto an ordinary TV
set.

For example : you can build a complete
video-display system (called " scungy
v ideo") for $7.00. It eliminates one or both
of the custom PROM's used in " cheap
video ." and it needs far less address space.
It 's also easier to interface to different
microcomputers, is much simpler, and is
more versatile. You 'l l get all the details on
how to do it in the first cha pter.

The second chapter shows you how to
run a video disp lay and compute at the
same time without interaction. The sneaky
device that perm its th is operation is
call ed " the sn uffier ," and it can be built
fo r under one do lla r.

Further ingenious ways of getting good
elect ronic results witho ut mor e than a
m odicum of the conventional cost in-
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full scale to 300 volts , and from -90 dB
full scale to +50 dB in decades. Readings
as low as - 105 dB can be made.

A front-panel bandwidth switch per
mits a choice of wide-band measure
ments, standard first-order audio bypass
(20 Hz - 20 KHz) or " external filter." A
group of standard or custom plug -in filter
modules are also available.

Internal . rechargeable Nicad batteries
allow the model MV-BOO to be isolated
completely from the power line and ex
ternal grounds.

The model MV-BOO is priced at $495.00.
- lET Labs , Inc., 761 Old Country Road,
Westbury. NY 11590.

continued on page /06

VOLTMETER, model MV-BOO, is an RMS
analog instrument that accurately pre
sents the effective power of waveforms
which depart from a true sine wave.
Fifteen ranges are provided, from 30 flV

dr illed and tapped for screws provided.
The boxes have an attractive ground and
tumbled fin ish, wh ich may be painted if
required . The boxes are priced between
$3.40 and $36.00, depending on size 
Hammond Manufacturing Company
(US) Inc., 1690 Walden Ave., Buffalo, NY
14225.

BOXES, made of improved diecast alu
minum alloy have good RF shielding that
makes the smaller sizes excellent for RF
connectors. The countersunk lids have
interlocking flanges, and the boxes are
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put sensitivity is 20 microvolts; maximum
voltage to 32-volts DC; it picks up noise
currents to 2 rnlcroarnos without hum,
and has pin -type conductive probes and
in addit ion , there is a directional induc
t ive probe.

The model NA-1 is priced at $149.95.
Pacific Accessory Corporation, 3613 W.
MacArthur Blvd. # 603, Santa Ana, CA.

•
I!:XT(RHAL
0U1'PVT

••••••••••••••• ••••••••••• •••••••••••
NOISE ANALYZER SIGNAL TRACER

"PUT

CONT
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continued from page /00

NEW PRODUCTS

NOISE ANAL VZER, model NA-1 , enables
the operator to hear noise currents; picks
up and identi f ies radiat ing noise fields;
traces signals ; tests speakers, and checks
circu it continuity.

The unit is designed for autosound in
stallers, marine electronic installers,
audio technicians, and commercial
sound installers. It troubleshoots the
cause of a noisy stereo installation quick
Iy~and accurately, thereby saving many
hours of serv ice t ime. The maximum in-

Scanner Associati on of North Ameri ca
Suite 1212 RE. 111 E. Wacker Dr ive. Chicago, IL 60601.

Jo in SCAN . and join the ever increasing number of
scanner enth usiasts who are getti ng all the frequency
info rmation they need to really use their scanners! You
get an F.C.C. qu ick reference frequency allocations
chart; plus SCANNING TODAY magazine , a forum for
scann ing news and technical articles with regular fre
quency updates from all across the United States.
Also, FREE class ified ads allow members to exchange
frequency info, to -codes, as well as sell and exchange
equipment with over 30,000 members nationwide.

Your membership kit includes an 1. 0 . card. cert if
icate, vehicl e decal , and much more. Joi n today and
get free "Scanners Hear It First " bumper sticker! Send
check or money order for $10.00 to :

E J
FREQUENCY INFO Y

IHTERHATlOHAl CRYSTAL MFG. CO.• INC.
10 North Lee Oklahoma City. Okla. 73102

[O[5[Ji]I

FM·2400CH (meter only) ..... $690.49

RF crys.tals (with temperature
correction) $28.89ea.

RF crystals (less temperature
correction) $21.92ea.

IF crystals catalog price

Write for catalog

cies of the receiver between 5 MHz
and 40 MHz.

Frequency stability: :±: .0005% from
+ 50" to + 104°F.
Frequency stability with built-in ther
mometer and temperature corrected
charts: :±: .00025% from +25° to
+125° (.000125% special 450 MHz
crystals available).

• Tests Predetermined Frequen
cies 25 to 1000 MHz

• Extended Range Covers 950
MHz Band

• Pin Diode Attenuator for Full
Range Coverage as Signal
Generator

• Measures FM Deviation .

The FM-24OOCH provides an accu
rate frequency standard for testing
and adjustment of mobile transmit
ters and receivers at predetermined
frequencies.

The FM-24OOCH with its extended
range covers 25 to 1000 MHz.

The frequencies can be those of the
radio frequency channels of opera
tion and/or the intermediate frequen-

INTERNATIONAL FM-24OOCH

FREQUENCY MmR FOR
TESTING MOBILE TRANSMmERS

RECEMRS
Portable ' SolidState' Rechargeable Batteries
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. apple! computc!r

Compl.t. Mkropro<tuors I",•. p.flphtnb " ' '' '''1".11.
APPlEIIPlUS, 48K $1215.00 DIsc 1301< DOS 3.3
PascalLang sys 395.00 w/con1roller $575.00
Gtaenliorolto< 169.00 SOROC 10135 795.00
Laadax 100 lion 139.00 11-99/4 399.00
V1sIcaIc 160.00 Epson IIHO cal ..
IIk,oso" 2/80 320.00 CcIor _0< cal ..
lOS 4I5G cal us 11-810 1395.00
TH45 1440.00 8OCoUMBoard 299.00

Texas Instruments
Invest.Anal $ 42.00' TI·59 $1 75.00
Accessories Call us , TI-55II 39 95
TI-58C 80.00 Speak& Spell 49 95
PCl00C 155.00. TI Programmer 47 95
TI BAli 39.00 MBA 4995

HEWLETT -PACKARD
HP/125Computar canus Hp·llC HEW canus
HP/37E $60.00 HP-l2CHEW canus
HP·33C 70.00 HP-41C 110m lIodu1e .. •.. .26.00
Hp·~ 115.00 HP-41CV canus
Hp·38C 114.99 HP-67 295.00
HP-41CProg 189.00 Hp·97 570.00
Hp·41CPrinter 285.00 QuadRam cal ..
HP-41C CfI) FO'l 169.00 ApplIcation Pac cal ..

HP~ HP-85 and._- cal .. torprlcas

SCM TYPEWRITER SPECIALS
SCM2200 $279.00 INTREPID $274.00
SCM 2500 289.00 ClASSIC 12 159.00
All unitsshipped inoriginal cartons withaccessories
according tomanufacturer's specification. sendmoney
orders. personal check 2weeks to clear. InIllinoisadd6%
sales tax. Add$6.95minimum shipping &handlifliJ charges
per unlt, Weship UPS. Subjeclloavailability. Written
warranty for specificproductscanbe obtainedfree upon
request.Abo\'e p'rices areformailorder andprepaid only,
Prices andspecifications subject tochange without notice,
sendmailorders.. , ., a

?tao/It 4 ;lltC.
519 DAVIS EVANSTON ILL. 60201 TEL 312·869-6'"

Earn Your

DEGREE
No commuting to class. Study at your
own pace, while continuing your present
job. Learn from easy-to-unders ta nd les
sons, with help from your hom e-stu dy
instructors whenever you need it.

In the Grantham electronics program,
you first earn your A.S.E.T. degree, and
then your B.S.E.T. These degrees are ac
credited by the Accrediting Comm ission
of th e Nat ional Home Study Council.

Our f ree bulletin gives full details of
th e home-study prog ra m, the degrees
awarded, and the requirement s for each
degree. Wri te for Bulletin R-82.

Grantham College of Engineering
2500 So. LaCienega Blvd .

Los Angeles, California 90034

You know the problem. Station fading ... picket fencing ...generally
poor and frustrating FM car radio reception in the country and suburbs.
We've ended all that with our great little space-age Stereo Expander
devices. Hooked up between the radio and the broadcast antenna, they
create a tremendous boost in sensitivity-over 15 dB-bringing in
far-away FM stations sharp and clear. Simple,effective.Model ASC-100
hides completely out of sight ; Model ASC-100DX mounts neatly any
where underdash , has an off switch when the boost isn't needed.

the antenna specialists co.
. a mem ber of The Allen Group Inc.

~
...and great

gift ideas!

e " Stripe_ of Qua lity""

12435 Euclid Avenue . Cleveland . OH 44106
tnteroatronat Dlv 22CX)Shames Dr .
Vokstbury, L I New York 11590
Canada A C SImmonds & Sons. ltd

HOME
STUDY

Put Professional Knowledge and a

COLLEGE DEGREE
in your Electronics Career through

continued from page 4 /

",. A public service ?' thi s publication
~ and Th e Ad verti Sing Counc il.

EQUIPMENT REPORTS

digit LED display. Th e timebase uses a
3.58 MHz crystal. Th e temperature
stability is said to be ± 10 parts-per
million from 0 to 40 de grees centigrade.
Se tability is said to be ± I part-per-mi l
lion. which seems to agree with our
findings . The input impedance is I
megohm shunted by 24 pF. Maximum
in put vo ltage is ISO-volt s RMS up to
100 kHz. From there . the maximum in
pu t voltage decreases in a linear fashion
a s the frequency increases: the maxi
mum input at 225 MHz is 5-vo lts RMS.
Inputs are coupled to the meter using
fro nt-pa ne l-mounted BNC-t ype con
nectors. No test lead s are supplied with
th e unit.

Standard Ie' s. installed in sockets.
are used throughout. and the circuit
board la yout is such that most part s are
easy to get to. All of th at greatly simpli
fie s trou bleshooting and serv icing. As
a lways . there is an ample section
covering tro ubleshoo ting in the manual.
including a large schematic . and a part s
list that gives acceptable substitutes
where available . Of course. the com
pan y provides back -up service if you
should run into a problem that you can
not correct yourse lf. Incidently. our
unit opera ted properly immediately
upon co mpletion: tha t' s not a rare oc
c urrence with Heathkit products .

The powe r requi rements for the
counte r are 108-132-volts AC at 50-60
Hz. In addit ion. the dual primary of the
power supply can be rewired for 206
264-volt operation. Th at change can be
made e ither durin g assembly. or at a
lat er date . Power con sumption is 25
wa tts .

In gen eral we found the unit to per
fo rm as claimed and could find very
few negati ve point s . The power tran s
fo rmer was a bit noisy. but ours could
be an isolated ca se : in any eve nt. it was
not bad enough to be dis trac ting.
Alt hough the 125-MHz upper limit may
see m a trifle low. the counter is an ex
ce llent buy. considering the price . In
addition . the low upp er limit is not
really a problem in a majorit y of appli
ca tions . The mode! /M-24/0 kit sells for
5 124.95: the asse mbled mode! S ,'vI-24 /0
se lls for 5170.00. R-E



-----------------------,( ) Send 83750 'Drum Set Kit , S99.95 plus $3
shipp ing encl osed .

( ) Send Free Cata log.
I
I
I
: Nam e: -t-r-

I Address:
I
I City: State :~ip:--_

II VISA:_ _ MC:__Card No. _

I IIIiA. ELECTMMICS. DEPT12R .1020WWILSHIRE. DIU CIIl. 0113111 ...
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COMPUTER CORNER
continued from page 90

But how do you determine the quality
of the software, and decide which pro
gram best fits your needs? Some com
panies offer demo disks , and that may
be a good way to begin your shopping.
The best way , however, is to ask some
one who has used the software, and has
dealt with the dealer. Reputable firms
will be more than happy to give you
some references . Speak with those
users and find out how they used the
software, and any problems that they
may have had. Taking the trouble to do
that can also save you some time in
getting the software running if you do
decide to buy it.

Also, while you are finding out about
the software, make sure to ask about
the producer and the dealer. Make
especially sure to ask about the after
sale support: That is subject of the most
often-heard complaints among com
puter users. Purchasing and setting up a
computer system is not a simple matter
of taking it home, plugging it in, and
work. It requires education, experi
mentation, and a period of adjustment.
Self-education before you make a pur
chase can help, but not as much as
choosing a reliable vendor. Roe

NEW PRODUCTS
continued fr om page /04

CASSEITE CHANGER, model RAG-tO
MK II, is an improved version of the model
RAG-tO, which has been in extensive use
in hotels, restaurants, doctors' offices, de
partment stores, and other areas where
background music is required.

CIRCLE 127 ON FREE INFORMATION CARD

The model RAG-tO MK II's extra re
finements include volume-level control ,
automatic shutoff and pinch roller disen
gagement, and electron ic noise- limiting
circuitry. The frequency response is 35 Hz
14 kHz ± 3 dB . It is priced at $850.00 
Benjamin Electroproducts. Inc., 180
Miller Place, Hicksville, NY 11801. R-E
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HI-FI MINISPEAKER
continued from page 63

made from particle board or plywood. The supports are
made from square lengths of wood. Dimensions are given in
the Parts List. With the exception of the screws required to
hold the sides of the enclosure together, to mount the speak
ers. and to connect the support-ends to their attachment
points. glue can be used to secure one piece of the enclosure
to the other. A hot-melt glue gun and glue sticks are
recommended .

The L-pads, crossovers, and terminals should be mounted
before the rear panel is installed-it would be virtually im
possible to work on them afterwards. The mid-range speaker
should be mounted off-center to prevent standing waves
from developing and its enclosure should be filled with an
acoustic insulating-material such as fiberglass. Glue the
crossover coil and capacitors in place so they will not shift
when the speaker is moved .

Partition I (see Fig. 2 for partition numbers) has two smaller
partitions mounted on it to prevent standing waves . A thin
layer of fiberglass, not more than \.4-inch thick, should be
placed over the entire partition-I assembly, again to aid in
preventing standing waves.

Finally, remember that the enclosure and sub-enclosure
joints must be air-tight for the mini-SAFE speaker to work
properly. Bear that in mind when you glue your joints!

Now for the assembly instructions-read them thoroughly
before you begin:

1. Cut all parts to size, using the dimensions given in the
Parts List and Fig . 6. Don't forget the 4-inch-square
center holes in partitions 2,4,6, and the enclosure bot-

tom; and the holes for the speakers and L-pad shafts
(see step 11).

2. Using four partition supports, mount partitions 1 and 3
on partitions 2 and 4, respectively.

3. Mount four partition supports on partition 6. Do not
mount partition 5 at this time!

4. Mount the two squares on top of partition 1.
5. Assemble the four-sided tube.
6. Attach the four bottom supports to the enclosure

bottom.
7. Attach the four top supports to the enclosure top .
8. Place the enclosure's front, rear, and side pieces on a

flat surface. Assuming that the sides facing up will be
come the inside of the enclosure, use a marking pen to
indicate the function of each piece ("front, " "left side,"
etc .). Also indicate which end of each piece will be at
the bottom.

9. Draw three parallel lines on each panel as shown in
Fig. 7.

10. Attach the front and sides to the enclosure bottom. Do
not attach the rear panel yet.

11. Mount and connect all the crossover components, L
pads, binding posts, and the mid-range speaker in the
sub-enclosure bottom. Use the area between the en
closure bottom and the lower lines on the inside of the
front and sides for this so that the square tube will be
able to fit into its center hole in the enclosure bottom.

12. Place the tube in the center hole in the enclosure bot
tom and glue it in place. Then fill the empty spaces in
the sub-enclosures with a loosely-fluffed acoustical
material such as fiberglass.

13. Attach the rear of the enclosure to the rest of the
assembly.

14. Glue the partition mounting strips to the front, rear,
and sides of the enclosure so that the bottom edge of
each strip is even with the lowest line marked on the
bottom of those panels . They should form an even

conunued Oil page /4/
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KITS
The most advanced - most versatile

electronic instruments in the indust

ry are now w ithin most everyone's

reach .... because you build them

yourself the easy and very exclusive

WERSI way. Best of all, you'll save

up to t w o-t h irds the cost of a comm

ercially buil t instrument.

Wi th WERSI's un ique "Building

Block" system , you actually select

featu res you desire . Incorporate new

fea tu res as t hey ' re developed . No

need to t rade organs again .

Send f o r f ree Iiteratu re on th is excit

ing co ncept t od ay . (Please specify

Piano or Organ) t o :

®l!!J:3iElI
De pt. M 21, P.O. Box 5318

Lancaster, PA 17601

The world 0'
electronics

gee-wizardr y

-YOURS FREE.
32-pages of test instruments - from the
latest digital multimeters to the famous
EIGO scopes. Security systems. Auto
motive and hobbyist products. Kits and
assembled. EIGO quality . EIGO value.
For FREE catalog. check reader service
card or send 50t for fi rst class mail.

~ 108 New South Road
Hicksville, N.Y. 11801

CIRCLE 80 ON FREE INFORMATION CARD

LETTERS
COli till lied fro m page 13

tember 1981) to my letter in the June 1981
issue, but the editorial agreement w ith his
arguments demands comment. so I must
writ e aga in.

What eff icient law enforcement. aimed
at sav ing lives from irresponsib le drivers.
has to do with Hitler and " Big Brother" is
beyond me. One need only look at the sta
t ist ics on highway deaths caused by
speeding to realize that some action must
be taken . I agree that a computerized tick
eting system shou ld be designed caref ully .
to avoid abuse : but when we talk about
saving lives . we have to look where the
greatest risk is. People who think that the
law should have no authority ove r them
are not only killing themselves. but mil
lions of other peop le who respect those
laws.

I oppose too much big government as
much as anyone else : but people like Mr.
Recob are demanding it. Laws exist for a
reason . Just because you disagree with a
posted speed limit does not give you the
right to ignore it: and claiming that en
forcement is an invasion of privacy is no
excuse.

No-radar is not 100% foolproof. (It's so
unre liab le that it is used at nearly every
airport and military base in the world. The
pol ice are using a simplified version , but
the same principles of physics apply
there.) Like any other high-technology de
vice , radar requires proper training for
correct use . Of course, such training
should be required by law for all police
radar operators. But to argue against a
technol ogy because untrained (or poorly
trained ) persons make mistakes in using it
is absurd . By that kind of fuzzy log ic, we
should condemn all other kinds of elec
tronics. too . Even with the poor training
programs in existence in some (but by no
means all ) areas , errors are the except ion
rath er than the rule .

Mr. Recob says : .....a rece iver is sti ll a
receiver. whether it provides communica
t ions or no t. " But to be protected by an
unforeseen loophole in th e Communica
tions Act. the communications aspect is
obvious ly the key issue . At the very least.
certain types of rece ivers can (and should
be) banned from moving vehicles. No one
has any ob jec t ion to Mr. Hecob's (or any
one else's) using a radar detector in his
bedroom. But it shouldn 't be used in pub
l ic to break laws when such vio lations
c learly endanger life and limb.

His comment. '· ...our onl y defense is
offense : radar detectors... .. would be
funny. if it wasn 't so frightening. If you are
driving w ithin the local legal speed limit. a
radar detector is of no use to you at all! It
only tells you that you are being wat ched
at that mome nt. What can you do with that
informat ion? If you've been drivin g care
fully and ob serving the law . nothing-you
do nothing at all- you just cont inue as
yo u we re.

Sti ll support radar detectors? Read over
the latest high way death stati stic s and
notice the percentages caused by speed
ing . And sleep well. if you can.
DELTON T. HORN.
uottvwooo . FL R-E

Nine
SUPER DEALS FROM
THE BACH COMPANY
1. Texas Instruments TI
99/4A Home Computer.
Powerful TI Basic. Up to 72K
total memory capacity. NEW
typewriter keyboard. We
carryall accessories.
$369.95.
2. Texas Instruments TI 59e.
Programmable Calculator.
With magnetic card storage.
$189.95. $20 Rebate Program.
3. Texas Instruments TI 58e.
Programmable Calculator.
$89.95.
4 . Texas Instruments TI
lOOe. Printer/Plotter for TI
58C, TI 59e. $159.95.
5. Texas Instruments TI
Thermal Paper for lOOC. 3
pack. $9.95 .
6. Hewlett-Packard Quad
Memory Module. Converts
HPAIC to HPAICV
capabilities. $89.95.
7. Hewlett-Packard HPAICV
Alphanumeric Full
Performance Programmable
with Expandable Continuous
Memory. $269.95.
8. Hewlett-Packard HP~34e.

Advanced Programmable
Scientific Calculator with
Continuous Memory.
$119.95 .
9. Hewlett-Packard HP~38C.

Advanced Financial
Programmable Calculator with
Continuous Memory.
$119.95.

ORDER 'ron, FREE
800-227-8292

California Residents call 415~
494~1995. Use VISA,
Mastercharge, Check or
money order. Indicate card
number and expiration date .
Add $2.50 for shipping.

[h~ ~
Tl-eBACH~'
CDITlpany
P.O. Box 51178

Palo Alto, CA 94303
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MARKET CENTER

Radio-Electronics, 200 Park Avenue South, N,Y., N.Y. 10003

(PLEASE PRINT EACH WORD SEPARATELY,IN BLOCK LETTERS.)

MINIFMMIC

ELECTRONIC
ORGAN KITS

3-4 Manuals

Compact su e. only 2" x ' '' x%'' , Transmit
to FM radio 88- 108 MHz. Excep tional
audio quality. Transmits stable signal up
to 900 fl . Complete kit incl. case, battery
& instructions. Only $ 13 .95 . Assembled
$ 18 .95 . Add $1.55 S&H ea. Send 18¢
sta mp for brochu re .

S.E. Corp ., Box 16969·R
Tlmple Terrae., FI 33687

downconvert er kit s-$49.95. Variable DC power
supply kit s-$24.95. Complete system, all pa rts
included-$79 .95 . NEC 64535 transistors
$9.95. Complete plans and assembly instruc
tions- $2.95. Kits not available in Oklahoma.
GIGATRONICS, 5004 Alan, Oklahoma City, OK
73135

MICROWA\lE HORN ANTENNA KIT
1.7-26 GHl F,"I'''''! Range 17-19 IbG~, Kit w/Assemb~ IIStrllCliolls S39.95·
DownConvllt~ Board 11995· Iw/Ant" .. Kit 114.95)~
Parts Kit torB""d12995· !w/Aot",u orBoa-d 124.951
Complet, Pad. ge IAnt,,,,a Board&PartsKin17995

MICRDTENNA ASSDCIATES
2335 South 2300 West. Salt lake City, Utah 84119

ChICkOfM0 only - Allow 2.. W.us Od;",'! ICest illdudcs sIlippi'9i
·Ut.hResillents Pi.... Add SOl Sales Tax

THEATER and CLASSICAL
R.;undable Parts

Wurlitzer reprodu ction s Brochure $2.00 Catalog $1.50

& DEVTRONIX ORGANS, INC" Dept 60
W 6101 W AREHOUSE WA Y, SACRAMENTO, CA 95B26

MUSICAL car horn 64 tunes. No chips to buy . Kit
with case less horn , $39.95. Factory assembled
with horn , $59.95. Add $ 1.75 shippi ng. ELEC
TRONIC SOUND, P.O. Box 401951, Garland, TX
75040

AUDIO kits. Equalize r-twelve bands/channel
$100 ; 24, $225; noise reducer/expander, $110;
LED meter, $42; see R-E cover sto ries 5/78, 3/81 ,
2/80, or send stamp for catalog. SSS, 912R
Knobcone, Loveland, CO 80537

PCB. 15¢ sq-In. Free drillin g. Sat isfaction guaran
teed. INTERNATIONAL ENTERPRISE, 6452 Ha
zel Circle, Simi Valley , CA 93063

PCB 2:1 negatives to 11X 14 $20 .00. For posi
tives add $10 .00. Add your artwork postage.
REIS ELECTRONICS, INC. , 1043 S. York # 10,
Bensenville, IL 60106

MICROWAVE television "downconverters" un
der $50 .00. High quality, easily assembled. Cata
logue : $2.00 (refundable). NOS, Box 12652-R,
Dallas , TX 75225

MICROWAVE television education manual! New
publication explores concepts, antennas,
downconverters: $16.25. Information package
on microwave and other exciting television
products: $2.00. ABEX, P,O. Box 26601-RM, San
Francisco, CA 94126

SAVE 90%. Build your own micro or minicomput
er . Free details. DIGATEK CORPORATION, Suit e
E, 2723 West Butler Drive, Phoeni x, AZ 85021

ELECTRONIC catalog. Over 4,500 items. Parts &
components. Everything needed by the hobbyist
or tech nician. $2.00 postage & hand ling (United
States only) , refundable with first $15.00 order. T
& M ELECTRONICS, 472 East Main Str eet , Pat
chogue, NY 11772 (516) 289-2520

Special Category: $10

WOLF wh istle . . . great gag gift! CMOS. Sche
matic $2.50. BARRETT, Box 663, Carro llton, TX
75006

SONAR distance rangi ng in air . LED display or
simp le microprocess or inter fac e- great for rob o
ticsl Detailed plans $5.95. SENSYST EMS, P.O.
Box 1497, Cupertino, CA 950 15

materials $500. Plans, form ulas $10.00. WARD
MICROWAVE, Box 100, Conway, NC 27820

AMATEUR, instructi ona l TV-2100-2600 MHz

PRINTED circuit boards from sketch or artwork .
Kit projects . Free details. DANOCINTHS INC.,
Box 261, Westla nd, MI 48185

DECODE Morse, RTTY, and ASCII signals fro m
airwaves with new Code·Star. LED readout or
conn ect with your com puter/printer. Keyboard,
other items also available. Kits or assembled.
MICROCRAFT, Box 513R, Thiensville, WI 53092
(414) 24 1-8144

ORDER FORM
PLEASE INDICATE in which category of c lassified advertising you wish your ad to
appear. For special headings, there is a surcharge of $10.

) Plans/Kits () Business Opportunities () For Sale
) Educationllnstruction () Wanted ()

SATE LLITE TVRO oarabouc al umlnurn rl i ~h IOr.AI

UND 'R $StIO .
D ISH T " RO .
liNT. 'NNII
PDR RDDP
DR PDReH ~ MOD. ,3602 MDS COMPLETE RECEIVINGSYSTEM

JUST PUBLISHED: 81h X11 BOOK glv allealtll Of updated I atIon 0 -Ante as-Recelv rs
- Lo. Noise A pllflers - So rees - Services • Eq Ip ent - aD fact rers - M cb More.
Our book takes the myStery out Of the sophisticated technOlogy - - - - - - - - -- - - - - - -
Of t II·t t Issl d ti Th· I ts II I ~I'" "'11.11T.~~'T•• INC.sa e I e ransm onan recep on. ISvoumerepresen a I POBox 2561 Dept R12 Delray Beach R.33444
theessential knowledge .allt usyto.Iama.d, and willshow . .send 1995 p1US;2.50'ShiP I ng& ha~dllng
you how easy It Istohave a90channel reception system sothat I orcall our 24 hr.C.O.D. order Rne13051845·4447
you can enjoy: flrst run movies, foreign films, Las vegas enter- I Name
tainment, live sports, and much more. Everythingbeing telecast I --- - - - --- - - -
In the world could be you~ at a twist OfaJnob! I Address

To run your own cla ssified ad, put one word on eac h of the li nes below and send this form alo ng with your check
fo r $1.65 pe r word (minimum 15 words) to:

PLANS & KITS

SUBSCRIPTION TV plans: 2300 MHz microwave
downconverter plus bonus UHF system, both
for on ly $10.00. Best systems ava ilable, no inter
nal connections to TVI Parts and kits available,
MC/Visa accepted on parts purchases. Send
SASE for more informat ion on these and other
uni que plans. COLLINS ELECTRONICS, Box
6424, San Bernardino, CA 92412

CABL E TV converters and eq uipment. Plans and
parts. Build or buy . For in format ion send $2.00. C
& 0 ELECTRONICS, PO Box 21, Jenison, MI
49428

GOOD money in computer field . Valuab le new
handbook, "How To Break Into The Computer
Field," $8.95. Money back guarantee. CARRON
PUBLIS HERS, 205-GA Ridgewood, Easto n, PA
18042

1 2 3 4 5

6 7 8 9 10

11 12 13 14 15

16 17 18 19 20

C/) 21 22 23 24 25
0
Z
0
II: 26 27 28 29 30I-
0
W
..J
W,

31 32 33 34 350
Ci
« PLEASE INCLUDE FOR OUR FILES YOUR PERMANENT ADDRESS AND PHONE NUMBER.
II:
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Active stocks books by the following
manufacturers.

ACT NOW WHILE
QUANTITIES LAST

Christmas Special

1981 Ie MASTER
Harnessed for work, AIM 65 as a "ba re-board' micro computer out
performs in it s price category. Features: 120 line/min . 2O-column hard
copy printer. 54 key alphanumeric keyboard. full bus expansion, plug·
in sockets, basic interpreter firmware and much more.

4K vers ion. Only $445.00

Precision Monol~hic Inc.

Silicon General
Siliconix
Sybex

Tab Books Inc.

Texas Instruments
Toshiba

Un~rod e

Zilog

Write for your free catalog.
See address below.

Advanc ed Micro Devices

Fairch ild

Genera' Semiconductor Ind.

Hitachi

Howard W. Sams Co. Ltd.

Monolithic M.mories

Nippo n Electr ic Co.

Os born.

LINEAR ics COMPUTER SUPPORT CENTER

LO W PROFILE, SOLDER TAIL. DIP SOCKETS•
P INS PRICE PINS PRICE

8 .08 22 .22
14 .14 24 .24
16 .16 28 .28
18 .18 40 .40
20 .20

STAN DARD PROFILE, WIRE WRAP, DIP SOCKETS
PINS PRICE P INS PRICE

8 .33 24 .99
14 .50 28 1.11
16 .55 36 1.60
18 .69 40 1.50
20 .80

PHASE ·LOCKED LOOPS MULT IPLIERS nd MODULATORS
Xlltl1OC~ FSK Mod ul<llOf/o.mod ulillo lS .... Xlltt2OloCP Op.,-;l hOtlilI MuI11phe • I .M
Xllt21SCP H";l" F' eQue nq P" lIM Lcx;1<1'(l l oop ... XIlttt2ICP Mull,pl•• rlDe lec lor 2.1 1
XIlt2212CP PrKIS~ Pfln a l ock ed Loop 5.72
Xllt2S17CP Dua l M onOhl 1'ttCTone OKoo.< U1 OPEAATIONAl AMPLIFIERS

FUNCTI ON GENERATOR
Xllt104K P PrO!l'"lImma tlle Ou loCl Op Amp US
Xllt4202C P PTovram mabl. O""d Op Amp ...

Xllt205C P Monohlt 'lICW..... ,orm G_ il IOJ 11.0•
XIlt%2OlCP MonohU..., FUI"ICI'OtlG_•• lor W DISP LAY DRIVER S
XIlt220 1CP Voll.ge-eor.1I0U.o DSC'I'.lo< .,. Xll.2211CP Fluoru c . nl O,spl ily 0 " ..... ...
Xllt22Of(;P Pr, clsoonDsc,H,IOf '.N Xfl.2272C, H,gh Volta ge 7-0'0'1 D's pl., 0 " ..... ...
XQO JlCP P,. ClsoonW..... 'cwmO.ne" 'o< ... X"-11 K P FluornUtlIO' sp!lI, D'...... ....

TIMIN G CIRCUITS SPECIA L FUN CTIONS
Xf!l15SSCP M,e ropow . ' T,m,rogCIIcU'1 1.12 XR$ 200 Mulh F unthon In!eg' .. Ie<lCOIt u,' S 12 .11
XRLSSlC P Ou.. ' ~ 't.opowe' Timing elftu.! ' .OS XR2:zt.t Pl"IMProporl .on .. IS..-.oClft""1 ' .n
XR5S1C P Qu .. d T,mt. Cu t u,1 2.45 Xfl22tSCP Pv' MP'opor1.on .. I SerroC'rc",'1 1 17
Xfl25S1CP OuIlT,m,noClfCu,1 2.23 Xfl U 600 DuolI I0per..IIOI\oI,IT' ..-..conducI..",eAmp 2.4t
XA2242C P l on gR"" oe T,m• • 1.13 Xfl2200 H.. mm • • O" .... 1.11

~Zilog MICROPROCESSOR EPROM'S
C1702A 2 K 1US $ 7.95

Z80·SIOID '25 101 Hz 22.45 CHIP SETS C2708 1K x 8450 ns $ 3 .98
zso.CPIJ '25 104 HZ 7.55 zso.SlO/l '25 101Hz 22.45 8035 CPU 1.25 6800 CPU 5.65

l8OA-CPIJ 4 0 MHz 9,45 Z8QA·SIO/l 4 0 MHz 27.&5 8039 CPU 7.95 6B02 CPU e.65 C2716ITMS2516 (Intel ve rs io n ) $ 6 .98
zso.~o '25 MHz 6.65 zso.SlOll '25 MHz 22.45 BOBOA CPU 4.95 6808 CPU e.45

16K 450NS Single 5V Supply
Z8QA.p\o 40 MHz 7.65 Z8QA-SJOIZ 4 0 101Hz 27.&5 8085 CPU 7.95 6809 CPU 19.95

zse.crc '25 MHz 5.95 zso.SI0 /9 '25 MHz 16.&5 8 155 9.00 6810 2.65 TMS2532 (T I Pi n Out) $19.95
Z8QA·CTC 4 0 MHz 7.65 Z8QA·SI0/9 4 0 MHz 21.54 82' 2 2.25 6820 2.65

32K (4096 x 8) 450 ns
zso.OMA '25 MHz 17.99 zso.DART '25 101Hz 11.95 8214 4.25 682' 2.65

Z8QA·OMA 4 0 MHz 22.95 Z8QA·DART 40 MHz 14,&5 82 '6 1.90 6845 29.50 C2732 (In tel version) $1B .758224 3.44 6850 2.95

MOS MEMORIES 8226 2.34 6852 3.65 32K (4 096 x 8 ) 450 n s
8228 4.97

TMS2564MOS Static RAM's 825 ' 5.95 6502 CPU 1.45 $89.00

Part No. Price 8253 9.95 6504 CPU z.es 64K (8K x 8) 450, ns

2101-35 IK (256 x 4) 350 NS 22 PIN 3.65
8255 5.95 6505 CPU 1.65
8257 9.95 6520 5.95

2102·25 IK (IK x 1) 250 NS 16 PIN 1.25 8259 9.95 6522 7.95 16K STAT IC RAM
P2111-45 IK (256 x 4) 450 NS 18 PIN 2.65 8279 10.95 6532 10.85 TMM2016-3 16K (2K x 8) (300NS) $16.45
P2112·35 IK (256 x 4) 350NS 18 PIN 2.65 8748 36.00 655 1 11.10

2114L Low P ower 4K (1024 x 4) :lOONS 2.95 8755 32.00 16K MaS DYNAMIC RAM 'S (16 PIN)

2147 4K (4 K x 1) 55 NS 8.95 P ROM'S 4116-20 (200NS) $ 2.65
2147 4K (4K x 1) 70NS 7.45 74S288 1.80 256 bit. 16 PIN 1116-30 (300NS) Ceramic S".,:/al $ 2.25

745 188 1.80 256 bit. 16 PIN
UART's 93427182S129 2.75 1K. 16 PIN 4 K MaS DYNAM IC RAM 's

AY5-1013A S".,:1013.95 93417182S126 2.75 1K. 16 PIN TMS4060-3O S".,:/o/$ 2.65
40 Khz Sing le 5V S upply 934461762' " .95 2K. 16 PIN 4K (4K x 1) 300NS 22 PIN9343617620 4.95 2K . 16 PIN

SHIFT REGISTERS 9345317643 6.95 4K. 18 PIN 16K CMOS STATIC RA M S".,:;ol
934481764' 7.95 4K .24 PIN

611616K (2K x 8) 150NS 16 PI N $24.00ITO·5) Sing le 1024 tnt 2.98 93451182S 181 17.95 4K . 24 PIN
FIFO 1 MHz 4,45 82S ' 85/7128 17.95 8K. '8 PIN 64K MOS DYN AMIC RAM64 BII • 3.95 74S47817132 19.84 8K. 24 PIN
ao bit 3.45 82S ' 9117138 7e.00 16K. 24 PIN 4164 64K (64K x 1) 200NS 16 P IN

4164 64K (64K x 1) 150NS 16 P IN

-- LED'S

LM 301AN ·8 .32 S N7&477NF 1.69 lM 747CN·14 .50
LM307 N·8 .43 lM348N·14 .99 LM748CN·8 .48
LMJOBN 8 .59 LM358N·8 .48 LM1458N ·8 .36
LMJOBCH .95 LM555N·8 .28 LM 1488N·14 .64
LM 309 K ' .56 LM556N -14 .52 LM 1489N·14 .&4
lM31 0 HC 1.99 LM567CN·8 .89 lM 1495CN ·142.10
l M3 11C H .ss LM709CH .59 LM 1496CN·14 1.38
lM 3 11N 6 .49 LM714CH 2.95 LM2211CN·142.95
LM318N 8 1.19 LM723CH .78 LM2240PC 1.80
LM3 18CH 1.67 lM723CN ·14 .48 LM30810 C 1.67
LM323K 5.34 LM725CN·8 1.22 l M3403N·14 1.19
l M324N .48 lM 733CN ·14 1.36 LM3524PC 3.JO
LM339N .48 l M 739CN ·14 1.69 LM3900N .90
N8T26N 1.29 l M74 1CH .59 lM41 36N·14 .80
N8T28N 4.38 lM 741CN ·8 .28 ULN2003AN .79

T-1 LED'S T-1-3/4 LED'S
LED 209 .09

lj

LED 220 .11
LED 211 .19 LED 222 .24
LED 212 .14 LED 224 .16
TIL209A .14 TIL 220 .15

CD4001BE .22 CD4Q4QBE .64 CD4108BE
CD4002BE .10 CD4Q41BE .e• C045 1QBE
C04006BE .5O C04Q42BE .... C0 4511BE
C0 4007BE .2' C0 4Q43BE .... C04 512BE
C04008 BE .'7 C04044BE .52 C04514BE
CD4009BE .39 C0 4046BE .7' C0 4515BE
C0 4Ql 0BE .39 C0 4Q47BE .72 C0 4516BE
C0 4Qll BE .22 C04Q49BE .J< CD4519BE
C0 4Q12BE .10 CQ4QSOBE .32 CD4520BE
CQ4013BE .33 CD4051BE .7' CQ4522BE
C04014BE .se C04052BE .7' CD4526BE
C04Q15BE .ss CD4Q53BE .7' CD4527BE
C0 4016BE .32 CD4060BE ... CD4528BE
CD4017BE .... CQ4066BE .... CD4531BE
CD4Q18BE .52 CD4068BE .24 CD4532BE
CQ4019BE ... CQ4069BE .25 C0 4539BE
CD4Q20BE .sa CD4Q7QBE .29 C045438 E
CD4Q21BE .57 C0 4Ql1 BE .29 C045538 E
C0 4022BE .7' C0 4012BE .1' CQ45558 E
C0 4023BE .19 C0 4013BE .2e C04556BE
C0 4024BE ... CQ4015BE .2e C04581BE
C04025 BE .20 C04016BE .5' C04582BE
C0 4026BE us C0 40188 E .2e C04584BE
CD4021BE .42 C04081BE .25 C04585BE
C0 4028BE .... C040828E .19 C04702BE
CD4029B E ... CD4085BE .47 40097PC
C0 4030BE .J< CD4Q86BE .59 4Q098PC
CD4033BE 1.61 C0 4093BE .ss 4Q16 1PC
CD4034BE 2." C04099BE 1.15 40174PC
CD4035BE ... CD4104BE 2.39 4Q175PC

. TTL - STANDARD, SCHOTTKY AND LOW POWER SCHOTTKY

7400N .23 7438N .38 74104N .M 74159N 1.52 74 197N .72 74S05 N .69 74S 153N 1.10 74S28ON 2.29 74LS26N .39 74LS109N .Jl5 74LS170N 1.59 74LS259 N 1.29 74LS375N .M
7401N .25 7440N .25 74107AN .44 74160N .48 74198N 1.50 74S08 N .48 74S'57N 1.10 74S28J N 3.39 74LS27 N .29 74LS112N .:Ie 74LS173N .59 74LS260 N 1.25 74LS377N 1.25
7402N .24 7442N .44 74109N .44 74161AN .M 74199N 1.55 74S09N .M 74S158N 1.1& 74S299N &.54 74LS30N .11 74LS122N .48 74LS174N .44 74LS266 N .Jl5 74LS378N .1111
7403N .24 7445N .95 74110N .52 74162N .M 74221N .88 74S10N .48 74S161N 4.14 74S373N 2.91 74LS32N .29 74LS123N .59 74LS175N .44 74LS273N 1.19 74LS379N 1.1.
7404N .21 7446N .84 74111N .12 74163AN .84 74246N 1.44 74S11N .59 74S162N 3.10 74S374N 2.91 74LS37N .29 74LS125N .44 74LS 18 1N 1.119 74LS275 N 4.5 74LS390N .91
7405N .21 7447AN .65 74116N 1.38 741&4N .84 74247N 1.29 74S 15N .69 74S 163N 3.54 74S381N 5.95 74LSJ8 N .29 74LSl 26N .44 74LSI 89N U5 74LS279 N .48 74LS393N .91
7406N .Jl5 7450N .25 74120N 1.38 74165N .84 74251N .111 74S20 N .48 74S168N 4.14 74&412N 2.91 74L&42N .44 74LS 1J2 N .54 74LS190N .12 74LS280 N 1.91 74LS395N 1.19
7407N .Jl5 7451N .29 74121N .48 74166N .88 74259N 1.811 74S30 N .49 74S'69N 5.39 74&471N US 74L&47N .&2 74LSI 33N 1.88 74LS191N .12 74LS28JN .18 74LS447N .31
7408N .21 7453N .29 74122N .54 74170N 1.9& 74273N 2.39 74S32N .89 74S174N 1.08 74&472N U5 74LS48 N .99 74LS1J6N .42 74LS'92N .84 74LS200N .12 74L&490N 1.5
7409 N .21 7454N .29 74123N .48 74172 N 4.95 74276N 1.19 74S37N .99 74S175N 1.08 74&474N 9.&5 74LS5' N .24 74LSI38N .48 74LSl93N .84 74LS29:JN .44 74LS630N 85.00
7410N .25 7472N .Jl5 74125N .52 74173N .79 74278N 2.38 74S38N 1.11 74S181N 3.95 74&476N 5.95 74LS54N .24 74LSI39 N .48 74LS l 94N .84 74LS298N .88 74LS669N ...
7412N .41 7473N .38 74126AN .48 14174N .88 74279N .59 74S4QN .44 74S182N 2.10 74LS55N .24 74LS1 45N 1.011 74LS ' 96N "ill 74LS299N 2.50 74LS670N 1.84
7413N .42 7474N .Jl5 74128N .M 74175N .58 7428J N 1.10 74S5 1N .81 74S189N 4.95 74LSOON .19 74LS 73N .32 74LS147N 1.9& 74LS 197N .88 74LSJ20 N 2.15
7414N .42 7475N .42 74132N .45 74176N .71 74293N .89 74S74N .M 74S ' !l4N 1.88 74LS0 1N .22 74l574N .32 74LSI 48N 1.43 74lS221N .81 74lS321N 3.15 ••••••••
7416N .Jl5 7476N .42 74136N .52 74 178N 1.17 74296N .84 74S85 N 2.11 74S195N 1.111 74lS02N .22 74LS75N .:Ie 74LS151N .42 74LS24ON .81 74LS322N 4.95 I TI L DATA ;
7411N .Jl5 7483AN .48 74141N .84 74179N 1.35 74351N 2.20 74S86 N .1e 74S20' N 5.99 74lS03N .22 74LS76N .42 74LS 153N .42 74LS241N .89 74LSJ23N 5.44 1BOOK WITH
7420N .29 74S4AN 1.38 74142N 3.21 74180N .15 74365AN .89 74S 112N .1e 74S225N 5.99 74LSQ4N .22 74LS78N .32 74l S155N .el 74LS242N 1.10 74LS324N 3.25 SUPPLEMENT I
7422N .31 7485N .1lS 74 143N 3.19 74182N .52 74J66 N .69 74S 114N 1.96 74S2<ON 2.95 74LS05N .22 74LS8J N .69 74LS I56N .99 74lS243N 1.10 74LS348 N US I "Tho C~"
7423N .37 7486N .39 74 144N 3.19 74184N 2.39 7436 7A N .58 74S 124N 2.e9 74S241N 2.95 74LSOBN .22 74LS85N .84 74LS 157N .48 74lS244N 1.10

~:t~ill~ 1:~ 1_ on L 17425N .32 7490AN .42 74145N .el 74185N 2.Jl5 74368AN .58 74S'32N 1.24 74S244N 3,49 74LS09N .2e 74LS86N .38 74LS ' 58N .48 74lS245N US
7426N .39 749 1AN .44 74147N 1.32 74190N .88 74390N .96 74S133N .91 74S251N 1.49 74LS ' ON .22 74LS90N .39 74lS160N .e9 74lS247N .84 74LSJ62N US 1Incl uding L, 1
7427N .32 7492AN .38 74148N .89 74191N .88 74393N 1.29 745 134N .12 74S253 N 2.29 74LS11N .21 74LS9 1N .89 74lS1 61N .84 74lS248N 1.011 74LSJ65N .52 1LS, H. S. ond 1
7428 N .48 7493AN .38 74150N 1.44 74192N .88 7451 35N 1.5& 74S257N 1.42 74LS12N .24 74LS92 N .48 741.S162N 1.10 74LS2 49N 1.10 74LSJ66N .52 I ALS V..-Ion• . 1
7430N .22 7494AN .88 74151N .44 74193N .12 74S00N .44 74S138N .96 74S258 N 1.011 74lS13N .29 74LS93N .39 74LS 163N .58 74LS251N .54 m~~~ :~ Ir~~~f2J4183 17432N .42 7495A N .54 74153N .38 74194N .12 74S02N .48 74S139N 1.10 74S260N 1.89 74LS 14N .39 74LS95N .48 74LS1&4N .58 74lS253N .54
7433 N .42 7496N .59 74154N 1.44 74195 N .55 74S03N .12 74S14QN .89 74S274N 17.99 74LS20N .22 74LS96N .58 74LS165N .89 74LS257N .89 74LS373N 1.25 1 $8.50 I
7437N .38 7497N 1.81 74155N .48 74196N .79 74S04 N .69 74S 151N 1.10 74S275N 16.17 74lS21N .21 ]4LS1Q7N .42 74LSl66N U4 74LS258N .58 74LS374N 1.2$ 1.___•••

74100N 1.58 74157N .52
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BUSINESS OPPORTUNITIES

SatelliteTV!
FOR THE HOME
Sick of Network TV?
Our rece iver lets you get
over 75 channels of te le
vision directly from earth
orbiting cable TV satel
Iites t: HBO, Sh owlime. su
per stations, sp orts and
movies worldwide.

LIFETIME security in computer field . Valuable
new handbook, "How To Break Into The Com
puter Field," $8.95. Moneyback guarantee. CAR
RON PUBLISHERS, 205-GC Ridgewood , Easton,
PA 18042

From offsho re oi l rigs ,
data lin ks to hot els
and back yard instal
lati on s. we wr ot e the
book. Cons tanlly up
dated , our 94 Peg.

techn ical information book and catalog gives you all
.. the fac ts . Inexpensive di shes. feeds . telem 

etry software. kits and more. Recom
mended read ing by NASA, The Office

of Consumer Affairs and qualit y com
pan ies like Rockwell/Collins . Send
$7 .95 to day! CA LL

24-hra. C.O.D. Hotlln.
(3051339-7600

C SPACECOAST '
RESEARCH CORPO RATION

P.O. Box 442- E, A ltamonte Spgs, FL 32701

~ ...spec iallsts in CCTV
AT~ and computer monitors!

Video monitors - color & BIW • TVCameras,
kits, parts & plans • Vldeo-to-RF modulators
• Free catalog. Phone orwrite. (402) 981-3111
13-RE Broadway Dakota City, HE. 68131

GET more CB channels and rangel Frequency
expande rs, boosters, speech processors, how-to
books, plans, modificatio ns. Catalog $2. CB
CITY, Box 31500 RE, Phoenix, AZ 85046

CB RADIO

15A programmable control timer-O.6" LED dis
play, LSI circu itry, 4 on-off cycles, presettable,
etc. US$25.00. Data US$5.00 (credit first order) .
RELIANT ENGINEERING COMPANY, PO Box
33610, Sheungwan, Hong Kong

Better than Cable TV - Over 200 TV and radio
services . Why waste money? Learn the whole
story and build a video system the family can
enjoy. No commercials, FREE movies, sports
and Vegas shows -worldwide, crystal clear
reception connects toany TV set. Big(8x 11 in.)
book loaded with details, photos, plans , kits
TELLS EVERYTHING! Satisfaction Guaranteed.
Send $7.95 TODAY! Add $2.00 for t st class (air mail) orcall
our 24 hour C.O .D. rush order line (305) 862-5068.
GLOBAL ELECTRONICS,
P.O. Box 219-E, Maitland, Florida 32751

$700 per month earnings possib le filling out
income tax forms at home or tax off ice during tax
season. We show you how. Simp le, quickly
learned. Details mailed free . No salesmen. Hurry .
Big demand. FEDERATED TAX, 2015 Montrose,
Chicago, IL 60618

Enjoy Satellite TV Now

USE

;.

YOUR

CARD

READER

SERVICE

DON 'T
FORGET

Latest m;crostrip model of the ~originar

AVfTV mTDI m
• LT·13 Dow n Converter with Preamp
• 16 dBi Slotted Antenna
• Delu xe Pow er Supply Ki t
• All Coa xia l Cables Included
• 2000 - 2600 MHz Tuning Range

~
LAB-TRONICS, INC .
p.o. Box 171
Rogers . MN 55374
612-428-4226

SATELLITE TV
,..,ke yourftnt investment in 5.1lellile TV the Inl. l1toenl one ~

* Cttnptltl HlndbOlk ' •.,.en GuMl, · dlUlled , VII SImp6e @
to unoerst1tKl Includes equipment costs, kits. turnkey
INnu lKlu rtfS - $7.95
*C,,"p.sat l ocatio.. A"'ly$b • 5-p.lge computer print out
~Its an 11 satellites. A musl for any Stl.!lOf\. SetKl zlp
eeee. longItude & Iahlude or nearestmtersectcn . - $9 95.
." 8o(h of the abovelor only $16 95.
INTERNATIONAL COMMUNICATIONS CO.

P.O. BOX 25036 · CHARLon E, N.C. 28212

SATELLITE TELEVISION
SATELLITE super-mixer; DBM-4 150A. Clean up
your TRVO rece iverl Near-theoretical perfor
mance; flat response, DC-1500IF, SMA connec 
tors; $69.50-CK/MO/COD. RIGEL SYSTEMS,
2974R Scott Blvd. , Santa Clara, CA 95050 (408)
727-4231

SATELLITE TV. Books, par ts, low-noise micro
wave trans istors. Specs and catalog $2.00. ELITE
ELECTRONICS, RR1, St. Georg e, Ontario, Cana
da NOE 1NO

SATELLITE TV antenna aiming. Lock on all visi
ble satellites with polar mount. Accurate align
ment now poss ible with our unique Sun Compass
tables . Optimum pole axis, mount declination ,
satellite azimuth and altitudes, and one month
Sun Compass table computed for your position
. . . $12.00. VERSCHIEDEN, Box 12178, Boul
der, CO 80303

SATELLITE TV antenna, 10 ft. fiberglass, com
plete, polar mount, $1950.00, elect ronics at cost
also. TRI-STAR COMMUNICATIONS, Box 843,
Erie, MI 48133 (419) 726-1095

CALL TOLL FREE
800-421 -2841
Local: 513-874-0220
Te lex: 182 392

Stat e__ Zip
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Cily

Com pany _

Address _

Nam e _

TOOLS
• Well e r. Un gar. Xcellite. Vaco . etc .

We carry the FollOWing:
TEST EQUIPMENT

• B & K
• LEADER
• VIZ
• BECKMAN
• HITA CHI
• GL OBAL SPECIALTIES
• DATA PRECISION
• HIC KO K

ELECTRONIC COMPONENTS
• JAPANESE & MOTO ROLA T ran sistors

IC 's. FET. Diod es
• Capac ito rs
• Resistors
• Connec to rs . C ab les

Fall &. Winter '81 - TEST EQUIPMENT
Electronic Componerre
Catalog FREE 160 Page Book

NEED A COMPACT ANTENNA?

McKAY
SETS THE

STANDARD

REEL TO REEL TAPE

m1 McKAY DYMEK COMPANY
111 S, College Ave. PO BO.' 5000
Claremont CA 91711 US A

wllh the 0 "'1000 Outd oo r Antenna
and the OAi-DL4 Co mbi nation

Ind oor Loop Ante nna

ELECTRONIC NEWSLETTER

For specs and detltls contact de.lars "
HARV EY RADIO N•• York Clly
HENRY RADIO Los Anga le, CA
BA RRY ELECTR ONICS N..... York Crty
GllF!" ASSOCIA TES Park Ridge NI "" Jar,.y
ELECTRONIC EQ UIPMENT BAN K I D C Ir ..) V'I""a VA
BR IDGEWATER CUSTOM SOUND Harvey, ILL
AUDIO PERFE CTION B loOl"n rngl on MINH
STANDARD SUPPLY CO. Salt l aka Cily Ullh
THE BASE STATION Concor d CA
J-Y"" ELECTRONICS Toron to Canada

800/854-7769 Local 714/62 1-6711
except CA. Alaska . Hawaii TWX 910-581·4990

<
OPEN reel tape -mostly Ampex, used once,
unsp liced, (unboxed) 7" 1800' or 2400'-50 reels
for $60.00 (postpaid) 3600' 10'/, " reels $2.00
each. Sample reel $1.50. AUDIO TAPES, Box
9584-G, Alexandria, VA 22304

ELECTRONIC Systems Newsletter will change
the way you design and build electronic equip
ment. Unique monthly publication packed with
ideas, sources and techniques. 12 fascinating
issues, $19 (1 year), CCI, Dept. RE1, P.O. Box
329, So. Hadley , MA 01075
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Phone: (305) 887-8228
TWX: 810-848-6085

We accept MasterCard and Visa .

SURPLUS
ELECTRONICS

CORP.7294 N.W. 54th Street
Miam i, Florida 33166 WHOLESALE/RETAIL

EQUIPMENT/COMPONENTSIWIRE &CABLE/ACCESSORIES

o
mo
m
3:
OJ
m
:0
.....
CD
CD.....

111

Molded 3 Prong
Plug with molded

receptacle
Belden16 AWG

$3.00 ea.

NEW
SPRITE FAN
Mfg. by Rotron Inc.

Model SU2A5 .
115v AG . 19amps.

(Impedance protected.)
3W'x 3W' xH,"

$12.00 ea.

MFG By Rotron Inc.
3 Blades 431," Square

USED
11 0 VAG $5.95 ea.

NEW
230 VAGModel MU3A1

$12.00 ea.

7' POWER CORD
HEWLETT PACKARD TYPE

50-99 $6.00

1OO-UP$5.50

1-9 $7.50

10-49$ 6 . 5 0

C.B. SPECIAL
CONVERT THESE TO 10 METER FM

New HY-GAINprinted circuit boardassembly with PLL02A
chipand3crystals. (Squelchpot.volumecontrol and
channelswitchnot inciuded .)Boardssoldasis.thewaywe
boughtthemfrom the manufacturer. Boarddimensions
6"x 6Y> :

MAGNETIC CHESS~BOARD
WITH MEN '

Folds in half to carry men ,
11"wx 11"'x 1'h

$4.00 ea. .

ICSOCKETS
GOLD·PLATED

WIRE WRAP

POWER SUPPLY

4%"wx7%" Ix':''' to 11/2" hf---- ---
Hasa lip for recessed face
plateandafelt bottom

9 VOLT NiCd MUFFIN FANS
RECHARGEABLE

BATTERY

NEW. Replaces ~
thepopular 9V
Transistor Battery.

$4.75 ea. ... .

PROJECT BOX

$ 3 . 9 5 ea.

COMPUTER GRADE ELECTROLYTICS
VALUE/MFO VOLTS DIAM./LGTH. PRICE

63,000 @ 15V 3" x 5%" $4.00 ea.
, 10,000 @ 20V 1%" x 5314 " $3.00 ea.

2,7 00 @ 25V 1W' x 2W' $2.00 ea.
2,900 @ 25V 1W' x 2" $2.00 ea.

100 ,000 @ 30V 3" x 5%" $6.00 ea.
39 ,000 @ 30V 1" x 5314 " $4.00 ea
34, 800 @ 50V 3" x 5%" $3.00 ea.

450 @ ,75V 1%" x 2W' $2.00 ea.
500 @ 100V 1%" x 3%" $2.00 ea.
240 @ 300V 1W' x 3W' $2.00 ea.
50 @ 450V 1W' x 2" $2.00 ea.

Length
15'"

17'

24 Volt
POWER
SUPPLY
5.4AMPS

$45.00 ea.

AXIAL LEAD
ELECTROLYTIC
CAPACITORS
2'uF@ 15V12/$1.00

10uF @ 15V12/$1.00
20uF @ 15V12/$1.00
50uF @ 15V12/$1.00

2.2 uF @ 25V12/$1.00
3.3uF@ 25V 12/$1.00

1uF@ 35V 12/$1.00
2 uF @150V12/$1.00

25uF @ 25V 15/$2.00
3 uF @ 50V 15/$2.00
5uF@ 50V15/$2.00

10uF @ 50V15/$2.00
250uF @ 25V10/$2.00

50 uF @ 75V10/$2.00

O
· · _~

-;-_' .:t'iL....--:::'-t -
, 0

o ·

Edge Meter 250UA,
fits in Ys'xl%" hole.
Black background .

Scale1-20Top,
0-5 Bottom.

$1.25 ea. 5/$5.00

E. F. JOHNSON S
METER

I

MODEM CABLE
ASSEM BLI ES

$5.50ea~I-- ...L- _

Gonn
& 22AWG

Hood # Gond
25P - 14-
25S 10

MFGbyAG OG Electronics Inc.
Model OEM24N5.4-1

Input 105-125 vac50/60 Hz.
Has volt adjandO.L.adj.
Output terminals contain
+ out. + sen, - sen, - out, acneut,
aclineand GNO.

J-60

C & K SWITCHES

L-3

J-3

Movement
7101 SPOT
7103 SPOT

(centeroff)
7108 SPOT

(momentary)
7201 OPOT (special

large rocker)

$ 1 .00 ea. 6/$5.00

L-3

Part #
J-60
J-60

SCREW DRIVER KIT

Handlestoresfour blades
2 single slot 5/ 32" &3/32"
1 phillips 1scratch awl
6" long with oneblade inserted

$1.00 ea.

"TANK BATTLE" T V GAME
Injust ashorttimeand wrthafew minor parts, the most
novice hobbiestcancomplete this exerting Tank Battle
game. Createafun-filled evening forthewhole family.
Twoindependent tanks rumblethrulandmine fields,
shoot shellsand fragmentwhenhit. Fourdistinct engine
sounds are producedtorthe differentspeeds. Sounds of
gunfi re,shell burstsand tankexplosionsare realistic.
Automatic on-screen scoring. Supplied wrth schematic
drawing .
SOLD AS IS

$9.95 ea.

TEXAS INSTRUMENT
KEYBOARDun. .

5/$1.00

SUB·MINI10K POT

~
rI; .. , , ~ with On-Off

.. . II, " hole mount,
V8" 0 shaft.

31," thread section.

Has3 slideswitches,26 different
keys, keypad removableby 4 screws

$1.95 ea. 5/ $ 8 . 0 0

TRIMMER CAP

~
1.5-20pF

. (ARGO PG-402)

~ . ' s 50C ea.

SPEAKER

DIP SWITCH

~

COPPER
CLAD BOARD

(DoubleSide)

Size9.25xl 0.75
Thickness .062

$2.00 ea.

S02395 0 c
PL25960c

COAXIAL CABLE
50OHM-RG 174

$4.95/100' $3.00/50'
75 OHM-RG62/ U

$12.00/100'

$2.00 ea.

CIRCLE 9 ON FREE INFORMATION CARD

5 PO SITION$1.00 ea.
8 POSITION$1.50 ea.

10 POSITION$2.00 ea.
12 POSITION $2.50ea.

AMP METERS

~
2Y.' square, no shunt required.

Easy to readdial.
Movement: 0-6, 0-1 0, 0-17

$2.50 ea.

TERMS: All materialguaranteedunless otherwise stated. If youarenotsatisfied withourproduct.it may bereturnedwithin10days fora refund (lessshipping). Please
add$4.00forshipping and handlingonall orders. COD's accepted for orders totaling$50 or more. All orders shippedUPSunlessotherwisespecified. Florida residents
pleaseadd 4%sales tax. Minimum Ofde"$15.00.Foreignorders - USfundsonly.add20%for shippingand handling.

3" Oiam .,
8 0HM,
5 Watts.

COAX CONNECTORS
UG-273/ UBNC-F/UHF-M $2.50
UG-255/U BNC-MJUHF-F $3.00
UG-146 AlUN-M/UHF-F $4.50
UG-83B/ UN-F/UHF-M $4.50
UG-175 RG-58Adapt $ .20
UG-176 RG-59Adapt $ .20
UG-1094 BNC-F/Panel $1.00



TO GET DOWN TO
BUSINESS,

A lot of companies claim to make business
computers: we back up our claim with facts.

Speed·CompuPro gets jobs done faster.
While other computers poke along with 2 or 4
MHz system clocks, our mach ines run at 6 and 8
MHzfor maximum throughput.

Freedom from obsolescence·Unlike all-in
one computers, CompuPro's S-100 bus design is
easily expandable and upgradable. As your
business grows, a CompuPro machine grows
with you to protect your initial investment and
maintain your competitive edge.

Reliability· There's a rea son why we back
our products with one of the best warranties in
the business: Our products work. Thot's why sys
tems integra tors world-wide specify CompuPro ·
components for important commercial. industrial
and scientific applications. (Most boards are also
available qualified under the Certified System
Component high-reliability program.)

MOVE UP TO COMPUPRO.
CompuPro manufactures a complete line of proven 5-100

components. Here are some of our most popular products:
Disk 1 DMA Disk Controller. Simply stated, there is no faster disk controller

available today in the microcomputer business. IBIv1 compatible format handles sofl
sectored single or double-density. single or double-sided disks. Set up for 8" disks; also
hancles 525" types. Wrth BIOS for CP/M'" -80. Manual available for $25. $495
assembled, $595 esc.

CPU 8085/88. Executes thesoftware of todoyand tomorrowbycombining a 16
til 8088CPU and an 8 bit 8085 CPU. Already a standard in the software industry, CPU
8085/88's Innovative design elegantty bridges the 8 and 16 bit worlds. $425
assembled (with6 MHz CPl!s).$525 esc(with8MHz CPUs).

Spectrum Color Graphics Board. As Microsyslems magazine says,
";considerably less expensive (than other units) and justas soui-satisfyng". 8K of static
RAM i/O port for keyboard/joystick interfoce, and graphics generator. 10 modes of
operation. from alphanumerics/semi-graphics in 8 colors to dense 256 X 192 fuil
graphics. Now on special: Only $299 (assembled) for orders postmarked before
12/30/81.

Howto order: CdI 415-562-06J 6lor the wthonl ed Compl.I'\'o deoIef near you. or to plac e factory direct VISA' IM::nterCOfct- orders. Price5
snowndonotn::t.Jde lax.s.hipprQ.or O&aer~iletVlces(lf~) J'

VI DEO MONITOR by Hitachi, Ltd.
~~DE L CD1 2 w/Documentation
80 CHAR. / 24 LINES/ 12' DIAG.
12 VDC ( Standard Composit
Video Input )
NEW $84. 95 each
DYNAMI C RAM 4116/ 250ns PRI~ffi

$2. 00 each 8 for $15. 00

OPTO I SO LATORS 5082-4360/6N137
Ref. JAN. 81 R-E $4. 95 each

ELECTRONICS PLUS
9600 Baltimore Blvd.

College Park, Md. 20740
Phone 301-441-9009

ADDITIONAL ITEMS IN STOCK BY VECTOR, ISOTIP, ORYX, OK, SPRAQUE, PANAVISE, VACO,
HUNTER, PERMA POWER, BISHOP GRAPHICS, RAYOVAC, PHILMORE, LITTLE FUSE, RAYTHEON,
HAMMOND, AMPHENOL, RUSTOLEUM, RA\~ CHEMICALS, HOWARD W. SAMS, OSBORNE, A.W. SPERRY,
LEADER, NON LINEAR SYSTEMS, GLOBAL SPECIALITIES AND TCG REPLACEME NT SEMIS, IC'S etc .

ALL ITEMS ADVE RTISED R- E SHIPPED UPS POST PAID CONTINENTAL U.S.A., MASTER CARD AND
VISA ACC EPTED. MD RESIDE NTS ADD 5% SALES TAX.

CIRCLE 30 ON FREE INFORMATION CARD

~[]r:1PlJTER MARKET CENTER

":': ~

Take stock in America.
Buy US. Savings Bonds.

SUPPORT ""
MARCH~
OF DIMES

Unitedway

~
COMPUTER MARKET CENTER ADVERTISING RATES 1" by 1 column (1 5/8") $55.00.1 1/2" by 1 column ~
(1 5/8") $82.50. 2" by 1 column (1 5/8") $110 .00. All ads must be prepaid. Send order and remittances to Com
puter Market Center, Radio-Electronics Magazine, 200 Park Avenue South , New York, New York , 10003.
Address telephone inquiries to 212-777-6400. Frequency rates are available.

TEXAS . '.': lliill .'. .
BUY THIS SPACE : -i: :~..,.1J>Y FRo~ : '.:..': .

USED COMPUTER TERMINALS. ~ r •.,L. •
PRINTERS, MODEMS, SUR- RETAILERS $55 .00 puts your ad in this ..:" ~ 70 <.
PLUS ELECTRONIC PARTS. space in front of 197,223 active •...:· S ~ '; _
CATALOG $ 1.00 Radio-Electronics readers. To ,- ,.. .

RONDURE COMPANY An ad for your computer place your ad write Computer .:.: .U~a§ .:.:
THE COMPUTER ROOM store in this space in Market Center, Radio-Elec- . "
2522 BUTLER STREET tronics , 200 Park Avenue

Radio-Electronics COM- South, New York. New York ,'t ::
DALLAS. TEXAS 75235 PUTER MARKET CEN- 10003 or call 212-777-6400. ,'t ,:
(214) 630- 4621 ,', '.':

TER puts you in touch

~~~e~~h~~m~~~e~~~~~ '',.\.,. ~~rsary . .. /:: .:':
computer equipment for
both business and
hobby interests. For
further details call 212
777-6400.

Thanks to you.
It w o r ks.

f"or all of" us.
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WANTED

HIGHLY effective short specialized home study
courses! Learn highly profitable new skills! Over
50 categories to choose! Advance rapidlyl Diplo
ma awardedI Our 36th year! Free Iiteraturel
CIEE-12, Box 20345, Jackson, MS 39209

Highly Effective Harne Study BSEE Degree Pro
gram for Experienc ed Electronic Technicians
OUf New Advanced Placement Program grants

I'~ I Credit for prev ious Schooling 3; Professional Ex-

~
pert ence. Advance Ropidty1 OUf 36th Yearl

, FREE DESCRIPTM LITERATURE!

Cook's Inslnute01ElectronicsEngineering
• DESK is . P.O. BOX 2034S. JAC KSON, MS 39209

AUDIO - Visual Club International. Exchange vid 
eo or audio cassettes of your collection or have

EDUCATION & INSTRUCTION

UNIVERSITY degrees by malll Bachelors, Mas
ters, Ph'D 's . . . Free revealing details. COUN
SELING, Box 317-RE12, Tustin , CA 92680

LEARN ham license code in days . Revolutionary
course guarantees success even if you failed
before! Only $39.95 to: CODE QUICK, Box 3261,
Industry, CA 91744, or request details

Earn up to 5600 a Week & Morel
No co stly school - Th. Orlgin,1 FCC Tuts.

~~~~~~'r FCC"G.':::~.~~.~~~:.r::~:~:·Li~~~S:~ 'S'
N.wly revised muttlpte-ehctc••u rns eever eu ~ ....~ _ ,'iJ4
ar... tested on the actu.1 FCC GOyt exarn! cornm4nD.
~~!r~~I~~:b:~~~~:r~~I~·e~Ulred . $12 .95 pest- PRODUCTIons'
De t.E P.O. Box 2634B, SanFrancisco, CA 94126

TRS-80®DISCOUNT

~ BUY
~DIRECT

1·800·841-0860 TOLL fREE

MICRO MANAGEM~NT

SYSTEMS INC.
DEPT. NO·1 5

Downtown Plaza Shopping Center
115C Second Ave , S.W.
Coiro , Georgia 31728

912·377·7120 Ga. Phone No.

Write For Free Cata log

conversation with members of similar interests.
For men & women of all ages. Dues $16/yr. For

UNLIMITED
more info write: AVCI, Dept. 0, 16 Sycamore St.,

llNTERNATIONAL ELECTRONICS 'rI1. - 7400 101 aT '=', S25 . 00 Chelmsford, MA 0 1824SPECIALS : 5\ OfT Ctl' S50.oo

N01EO SPECIAL 1400 $.18 1464 .30 141SS ." ADDR ES S ERS-m ailers - h omewo rkersDEDUCT DISCOUNTS AS 15% OFF ON $25. 00 ]401 . '0 lt5S ,30 741S6 ... needed! 50 firms listed, rush 50 cents, addressed- in effect throlJQh Dec - ( total computer cnmponent s) 1402 . :0 7470 ." 741S1 ,' 0 enve lope . BONNIE NIEUWENDAAL, P.O. Box1403 . 21 1412 ." 14158 .11
100 :' cru !dO q ~ 1 114l 2'oon \ tr SJ .3!l 1404 .rr 1474 ,n 14160 .70 23432, Tampa, FL 33623
II'lJA PtO I " 4t lb 100 0\ "l 9S 740S ;, \ 147S :n 14161 .1'C[RAM IC DISC CAPACITOR~ SOV 7406 ." 7S76 ," 14162 .8Sl at'JA CTC I" 110l A lu \ '" 7407 ,'0 1<60 ." 14163 .esIpf 41pf nOpf . 0041mf tHOA 510/ 0 31 "I) 210J0t 4So.. .. '00 140d .n 14~1 .IS 14164 . 8S"f S6pf 210p f .01CPf !~/, Do"~ 3060 l Jl 6 41)()n.. SV , I; 1<., .n 1483 .ss 741(;6 .as HIGHLY ONE-MAN

Ipf 68pf 390pf .0151'1r 1i'tJt. OAIH 18 80 P.CW.oA ~ "?S 1410 .ro 148S .'0 74110 1. SO10pf 82 pf 470pf . 0221'1f 16018 ~y In '0; 1415 .~ 1<86 .., 14173 1.1S PROFITABLE18pf 100pf 'OO1>f .Oll)nf
1416 .eo 1489 1.7S 14114 1.0' ELECTRONIC FACTORY2lpf 120pf .00l1llf . 050.f

(..AQOfl FILM !S\ "'~RO'4 rIlM Rro,TSTORS 1/4 04 I IIlW 1417 .'0 7490 .ss 7417S .as17pf lS0pf .00151'11f _lmf
1/4.lut (R.Qhoo RZ5) 7410 .20 7491 ... 14176 .7033pf lMpf .OO3nlf . 095"di . X .1 50" lon9 (body ) Tot a l qty .. pk- S 1':1:: -10 pk- loo lU~ . 39 7491 ," ]4 111 .'0 Investment unnecessary. knowledge not reo1- 999 $. 10 ." ... 2.00 7426 ." 7493 .as ]4180 .asl pf t o .05Qrllf 1I1wUt (R.OM RSO)

1000- .1 0 ." ,40 1. 90 7411 .IS 7494 .ss 741&1 1. 8S quired . sales hand led by protessionais. Ideal.. 1'1::-10 pt.- loo 1000- . 146"d1i l.3S4"101'lg (bodvl
$ . 20 .9' 7.00 .06ed SOOO- .10 .' 0 .•0 1.80 74JO .IS 7495 ." 74181 ." home busine ss. Write today for fact s'7431 .'0 7496 .ss 74189 .so. l mf / 50Y disc 111"d

I"iTAl fI LH RESH TOR5 11414 7437 .'0 74105 ,48 74190 1. 1S Postcard will do. Barta-RE-T, Box 248,S.25 1. 2S 9 .50 .0~o1 "'l.l AL fiLM ~H 7438 .'0 74107 .rs 74191 1. 15
([ RAMI C CAPAC I TOR KIT

Rlt60 (lLOlY!l CRB60Fy) 1/ 4w. tt Totd l qty .. pl:.-5 pk-10 pk-25 pl:.- l oo 1440 -.'l'T 74111 ." 74191 .'0 Walnut Creek, CA 94597.Low t~ r ce f - SOp~/OC 1- 999 $. 15 .ss 1.1 0 2.00 1.50 1441 ,19 14111 . 39 14193 .795 t'd of a bove S12. 50 . 138"d u x . 3SS"10fl9 (bod)") 1000 - ." .60 1. 00 1. 90 7.00 7442 ." 14113 . 39 74194 .as10 t'. of a bove S10.50 co lorb. ndt'd SOOO - .zs .,' .95 1.80 6 .50 ; 443 .ss ]4 125 .'0 1419S .69
]444 .so 741U .'0 74196 .80

J¥IIolOLl THIC C[RAMIC CAPAC ITORS STANDARD 11 H£TAL fI LM VALUES FRCt1 10 (li M TO 1 . 21 M:lHM 1445 .'0 741]1 . 11 74197 ...
7446 .ss 14141 ." 14198 1.4 0r-d pt.- l0 100-

SOCKETS 7448 .as 7414S .'0 74199 1.2 S· AMAZING ELECTRONIC PROJECTS and PRODUCTS:. l uf/ 50V . 15" sq .Z 5 1. 50 . 13h
]450 .18 141481.15 ]41100 3.1 5.22uf/ SOV .20 "sq .30 2 . 00 .Ilt'l SPECIAL 15%Off low profile - so ld er t ail 74S1 .11 141S0 1. 3S 1417" .ss Lasers Super P owered, Burning Cutt ing , R i1le , P ist o l."7u f / SOV .20·s(j . 35 2.50 .lOu .. 10- 100- 1000- 7453 .18 741S1 .'0 Pocket. See in Dark-~hotgu" D irectiona l Mike-OIPSwIT[ H[S 8 pin $.20 . l BeI . 16t'a .1 4u 7454 .18 14153 .ss

U nsc ra m b lers - G ia nt T e s la - Stunwand-TV D is rupt-10- zs- 14pin . IS •21ea . 19t'o1 . 16r-• 7460 , 18 741S41.45
POLYEST£R FILM CAPACITORS

~ sw 8p l n SrsT 51.5; S1.45 51.]9 Hi pin . IS .zze• •2Or-a .11e. er-Energ y Produc ing, Surveillance . Detection. Elec-100V .. 101
"i!>w 16pin SPST 1.9S 1. as 1.79 18 pin • 32 . 1Be• . 26e• 74lSS ERI[ S

10\ CIT CN szs.oc Irifyin g , Ultra s onic . CB, Auto a n d Mech. Devi ces, Hun-.. pt.-1 0 pt.-l 00 10!>", 20pln s r Sl ?10 1 .0 0 1.91) 24 pin ... . 4oea . 38t' a 1S' t:rt cs S50 .00 ~ dreds Mare-All New Plus INFO UNLTO PARTS SER-. OOl uf $. 15 ,9' 6 .5 0 28 pin , 95 .5 2ea . 5Or-. 74lSOO .25 74lS90 . 50. 14l S181 2.00 VICE. Catalog $1. Information Unlimited, Dept. RB Box.0015u f .1' ." 7 . 50 40pi n ' p ;65 .61ea . 60ea 14lS01 . 2514LS95 .1574lS 192 .60. OO22uf ." . 95 7. 50 rl TCTRrK.. YTIC CAPACITORS
74LS02 . Z5 74l S101 .40 14LS195 ,90 716Amher.t , N.H.03031.

. 003 lu f , IS .ss 1 . 50 ax1tll1uds wi re Wrap 14 LS03 . 25 14 lS 109 .40 74lS196 . S;.004 7uf ." .ss 1. 50 1- 10· 100- l t eve t gol d ot ate cont acts 74lS 04 . 17 14LS112 . 40 74LS191 .S;. 0068uf , IS .ss 1 . 50 l., f / 50V .1 ; . 12 .. 10 tin plate t .ih 14lSDS .21 14LS1l 3 . 40 14lS199 ,95. 01 uf .rs .95 7.50 1 .2rnf/15V .1' .12 .11 ee 10- 100- 14lS10 .2 5 ]4 LS1l4 .5 0 14lS251 .9'. 0 1Su f .ts .95 ] . 50 2 .1mf/50V .1' .12 ,II 14 pi n .95 . 52e • •49u 74LSl1 .21 74lS 125 . 50 14lS 256 .95. 012 uf , IS ." 1.50 ].)rllf/SOV .16 .13 . 11 16 pi n .60 . 57u .51u 74lS 15 .35 14lS126 . 50 14LS258 .9' MAGAZINES. 033u f .20 1.00 10.00 4.1,.,f /6lV .is .13 . 11 ]41S20 .25 14lS136 . 50 14lS260 ....04 7uf ,'0 1. 15 10.50 1{)llf /3 5V .16 .13 . 11 OrooPi 74 lS22 .1 5 741S156 . 95 14LS266 ." FREE subscriptions to 24 electronics magazines.068uf .zs 1.30 12.00 l Q1nf / 50Y . 17 .1' .11 100- 1000- 14lS26 .35 74lS1 61 1. 00 14lS290 .zs.1uf ,30 1.7S 13 .50 1()rfll50V .18 .1' ,14 110064 lS/$1.00 . 0St-a .0 4r-. 14LS28 .35 14l S163 .90 14l SZ98 .85 and newspapers. List includin1instructi0':ls .on. 15uf .ss 2. 25 14.00 1l"f/16v .17 . 13 .12 1/11 400 1 12/ S1. 00 . 01ea .06t'a
~:t~~~ : i~ ~:t~~~: : ;g! ~:t~i:~ :;~.2 1u f .' 0 2:S 5 20 .00 llllllf/50Y .18 .14 . 13 1/11 4001 10/ $1 . 00 .11u . 10e a how to qualify, also free . Send 4.50 fo r pnntmg.33uf ... 2'.75 25.00 25Mf/25V .18 .14 ,12 1/11 4148 (1 H914) 74LS42 .50 14LS168 1.25 74lS318 1. 10 and handling to : EEl, Box 165A, La Porte, IN. 4~ f .5 0 3.5 0 l O:,.oo 3Onf125V .18 . 14 ,12 15/ $1. 00 . 05e• . 04t' . 74LS54 . 25 14lS170 1.10 14l S490 1. 75

POLYESTER CAPACITOli Ki t 33n1f/25V .18 ,I' . 13 14LS74. 45 46350
5 t'a of above S14.9 5 4711l f / l 5V .1 8 .1 ' .13

IC'\ Cfl'QI S25.0:l.1OOmfll OV .1' .rs .1 ' S~E~IAl 15 %Off CM:b - 4000l QOm f / 1GV .20 .1 8 .16 I S\ efT CN S50. 00·
TANTALUM CAPACITORS

10QR,f/ 35V .22 .19 . 17 TRAt/c;I'l ' OR'l " ,l 10- 100 · .000 $. l S 40201. l4 '050 .., SHORTWAVE RADIOSp l l., _ .", - r .ldi a l 15Omf125V .23 .20 .18 ....'I)AOtt TO-Ill M"1t S " i' ~ . l / t' oJ l l l" ~ ' 001 , 39 4021 ... .051 1. 151- 10· 100- lZQIIlfl16V . IS .21 .19 "l'UlllA TO- 91 'i r>~j 30 . IP....d l!lf'd '00' .25 4011 ." '06' .79
. l Jlf / 35V ." .30 ,23 22()r1f/2 5V .27 . 22 .20 ?tllnZA 'O· hl ' IP" .. ]~hll l!l f'd '006 ." 4023 . 30 '06' .39 SONY ICF-2001 digitally synthesized multi band.1l"'fI35V ." .31 .29 n (nf l1 6v .29 .,. .11 l ~3053 TO·I) tlNl 95 ;0'" ~)r-oJ '001 .39 4014 .11 4071 .". ])rsfI35V ." .31 .29 471)otfll6V .30 ,25 . 22 1~1 )90~ TO-9? '/rll 25 11('J '"r-d '008 ." 401S .11 4071 .39 receivers, only $239.95. Certified check or MO
1., f / 35V . 31 ,32 .30 47()r1f/35V .34 .29 ,16 ~~3906 TO·9? Fhr " l1 f',1 I ?r- ~ '009 . 46 4017 ." 4073 . J9 only . Add $5.00 P&H. E.D.S., INC., Box 70, Leh-1.S"'fI20V .31 . 32 .30 500..,f1l5V .29 .,. .11 4010 . 45 4018 .as 4078 .J9

4011 . 45 4D3O ... 4081 .J9 man, PA 186271 .2J1f /20Y .'0 ." .J) 100l)ottjl6V .90 .S; .80 -= 4011 ,IS 4035 ... 4081 .303.3Mf/35V ... .'0 ." l000'1If135V .9' .90 .S; HD \ 401] ." 4G40 I.H 'ill! .~4.7"fIl6Y ... .'0 ." 22'0~fIl6Y 1.25 1. 15 1.05 4014 ." 41>411.10 4S8S 1.50 FOR SALE" . 7f/tf I2 5 V .'0 ... .' 0 1200lllf /40V 1. 35 1. 10 1.00 J u~o dlffust'o .~O"d •• ]4"1
4015 ." 4041 ." 4901 ."S. 6mf / l 0V .'0 ... .'0 470Ql'll f l1 6Y 1. 35 l.Z5 1.10 pt.-IO 1''' -25 100· 1000- 4016 ... 4043 ...6 . 8tt1f / 6Y . SO ... .'0 470l)nf / 50V 1. 45 1. 30 1. 15 'En Sl .00 Sl.£.5 .08et! . 0 7~. 'J17 1. 08 4046 1. 69 APPLE Defender for 48K Apple with disk. Fast6. 8Inf 11 6V .S; .50 ... rad ia l l t'ad s WHI T( 1.10 l.~U .u,.~a .U8~t'ot 4018 ." '04' . 45l Qrnf / 20Y ." . 95 .' 0 1- 10- , 100- HLLOW 1. 40 ] .1 5 . 11t'a _10ed color hires graphics. All machine language. Spec -15",f /6 V .60 .50 ... 11'1f/50V .15 ,12 .10 GR[ [ ~ 1 .40 ). 25 . 11u .1Oea

lIt([ AR' 10 \ t't r -.('i ~2.5 . 00 ify DOS revision. Use keyboard, paddles, or joy -1~f/ 20V .0; .95 .' 0 1 .2nf /3 S0V .18 .1' . 11 lS\ OfT r.:tl $50 . 0012rnf /l 0V .0; .95 ." 4. 7mf1l5V .18 ,15 .13 TRI-S td tt (chdnqt' frOl"l re d to CIRCUITS stick. Send SASE for Info or $22.00 to: JOHN12'!Ilf116V .68 .57 ." l Qnlf ll 6V .1' .13 .12 grr-t'n by r tvtrs i nq po 14..i ty) J01 N-8 $.25 741N-8 .32 ANDERSON, 895 Georgia Ave., Longwood, FL3)111f/6V .65 . 95 .'0 1o.fll60V .18 ." , 13 1- 10· 100- lOl N-8 .32 741N-14 . 29 327.50J 3rnf /l OV .70 ." ,'0 lOinf/SOY . 17 . 14 .12 .95t'• .75t'• . 65u 30" 1.05 148~-8 ."4] rnf/6V ... .70 ." 47mr /3 5V .18 .16 . 14 ]11 ~- 8 .79 1310'1:-14 1.50Sf,l'll f / 6V .as ... .'0 8QIIlf/40V ." .13 .11 Sutllllinh. turf'diffust'd 318.'4-8 1. 45 1414N-14 ." PICTURE tube rebuilding equipment-we sell1O()tlf/lOY 1.25 1.10 1.00 1[)()nf/l5v .18 . 16 .1' . 125" d lI; .11~ I ]14N-l" .9' 1456"1-8 1.29 and buy new and used equipment. Free training.12C\111tIJ5V ." . 22 ,20 pt.-10 p~ -15 100· 1000- 339N-14 .29 1458" -8 ."47~f1l5V .J) . IS ." 'ro SI .oo $2 .2'5 .08t' • .0]8u ]76N-8 .30 14961'(-14 .89 ATOLL TELEVISION, 6425 Irving Park, Chicago,
SPECIAL 115'%otf 100Grtfl16V . S; .80 ... CLEAR 1.10 1 .50 .0ge • . 085ea 3801'4-14 1.09 1800 " - 16 1.40 IL 60634, Phone 312-545-6667CREEN 1. 40 ].25 .11t'•. 10e. ]80 N-8 ... 2lOBN-8 . 79

TMTALUM CAPACITOR r.1l ELECTROl.YTIC CAPACITOR KIT TfllOW 1. 40 3.15 .11r-d . 10ea J86N-8 .89 n09 101 ·8 .79 CAPACITANCE meter, 3';' digit, 1 pf to 19,990 "f,SOliD DIP t 201 A.lI Al LEADS 387 N-8 .89 3046N· 14 1. 29
l EO !'OUNTI NCi CLIP" RI NG 555 N-B ... 3081N·1 6 1.25 $99 .95. Low ohm meter, 3';' digit, 0.01 to 20. l u f /3 5V 1 .2 uf12 0V 10uf / 25V l uf / SOV 22uf/50V 2l0uf/50V For . 10· (j Ullbo l LEO 556N- 14 . 79 3082 H- 16 1. 25 ohms, $99.95. Fully assembled. Moneyback guar-. 22uf/35V l.]uf/35V l Suf 120V 2.2uf/50V 33uf/25V 410uf 135 V 1'''-1 0 pk- 25 pk-l oo 1000· 560N-16 2 . 95 3900N·14 . 45

.31uf/35V 4.7uf /25V 22ufIJ5V l .3 uf /50V 41uf 13 5V lOOOuf135v $1 . 25 2. 75 7.00 ..... 565N-14 .95 15150 N-R ." antee . TML ENGINEERING, 5139 Lapeer Road,l uf /3 5V 6. 8 uf /35V 33u f /15 '/ 4.1u f /50V l 00 uf l35V 1200u f /4 0V 561N·e 1.09 75450101 -8 . 35 Port Huron, MI 480601. 5uf 120V 10u r / 50V 150u f /Z 5V lfD UI\ I' l AT') 10] 14-8 ,.,
7545)N-8 . 35

~a of abo'tt' $l J.5C [ AS 5ed of . bovt' $19 .50 ':"177 { ",~ 'j]7 ("illj l .1 " 10· 72]H -14 .39 15491 1l·14 .75
THE Intelligence Library. Restricted technical

T-5
'"'' ... 754911l-14 .89T-5C 5u sup pli ed i n ca bi~~ EA5C Su s upp lied in cab in e t ) ( A Rt D ttl D 1 91 ~ Joll)f' ''

(1 5 drl~r) 37.50 (15 dr'we r) 29 . 50 1 .. '/1 .. ! tI;"114,'t./ul . ' VOLTAGE secrets- books on electronic surveillance,
T- l0 l Ou of . bon 49 .5 0 [ .1.10 lOu of . bovt' 21. 50 J CI Pi n I'tfD ' I H':)l'. R[GulATORS lock-picking, demolitions, investigation, etc .T-1OC l Oe. s uppli ed i n c.b ;nt't EAIOC lOe. s upplied in cabinr-t 1,·.·,E,'1/ 0

780!l +5V Sl.19 1905 -5V $1 . 19 Free brochures: MENTOR, Dept. Z, 135-53 No.(15 drlwer) 59.50 (1 5 drawtr) 31.50 , rr. PtD lIl O ' " I to.-.
7808 +8V 1.19 1912 - 12V 1.19T-!lC or T-l0C Shi pp;ng SJ.oo fASC or EA10C Shl pp i n9 $3. 00 · ,· ',1 '140
1811 . 12V 1. 19 7915-15V 1. 19 Blvd ., Flushing, NY 11354, (( 1'1 0 oI"iU 111 I lOr"
7815 ...15V 1. 19

PAfMlhT Bf CH[Ct::, I40NH ORelR, uPs /coo , He OR VISA. AOO S1.1S FOR SHIIlPrhG/HAhOlING 7814 .14Y 1.19 GAME casselles: TRS80 color computer 4K-
, l it u.s. , CAtjAOA AHO MEXICO. OTHER COUN TRIES AOO 51.50 Pl US 5" or ORQ£R 10TAL. (HEO:S $6.95 spaceship docker, rubout, racetrak ·16K-"JS-:- B[ lit U.S.$ DRAIoj ~j ON U.S. BA'It::. AOOIT JONAl DiUG! FOR UPS/wo OR BLUE tABH(AIR) .

INnR:-'ATlO~AI. U ,t"('lRO'I(~ l ' ~t 1\tIlU> $10.95; THANX PROGRAMS, 1100 Arbor Town'A U FORItIA RESIO[ItTS ADO SALES TAl . MIItII'tJM OAQ£R S10.OO
4]5 F1r st St Suite 19

Circ le # 1218, Arlington, TX 76011ORCERS FR()t SCHOOLS, GOVEIt~".[ NTS MO RAHO BUSI "'[SSE~ (SUBJECT TO APPROVAL) A(C[PHO 01; .F Solva ng, C. 93463

Off iCIAL PURCHASE ORDE RS. TERMS : NEI 30, rOB SHIPrl NC POrNT. MII4II'tJM OR[U S20 .OO. 805 688 2.147
morr c1assifird on page JJ6
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mJ mJ
mJ mJ
mJ mJ
mJ mJ
mJ mJ
~ mJ
mJ mJ
mJ mJ
mJ Chaney Elect ronics has been prov iding qualit y electronic kIts for high schoo ls. tech schoo ls. wish to provide a case. We recommend that you use a low wattage soldering iron and good mJ
fiii1 un iversities and hobbyists for over' ayears and we hope you wi ll joi n the tho usands of satisfied quality rosin co re solder when assembling your kits . Building our kits is both reward ing and fun Ij
~ Chaney Electronic kit bu ild ers. All of our kits cont ain a qualityelched and drilled glassepoxy pc because they are thoroughly tested and designed so that with proper assembly they work the ~

boa rd . all necessary elect ro nic parts (except as noted on a few kits) and easy to understand first ti me! If you have any questions please call or write : we are here to assist you.mJ assembly instructions. You provide a battery for the battery operated kits and ifdesired you may ~

Ifiiil TIME REACTION TESTER KIT ELECTRONIC " C O IN TOSSER" KIT SUPER LED FLASHER KIT Ij
~ If you ...... r thoug ht Ih.t yOlJr senM 01 hmmg wn good <a:J>- Th,s kltl • • tures an . leetroniCw. y10 ~ toss . co n" Push tna~ On. 01Our mOlt popul.r dlspl.y klls. th's un,t ,s ~rfKt for ....

he re's an eleclronic device to pro",. IIIA LEO IIn hos . t . ~ button . nd • l poe.kl r c licks wh,le two re. dout s fl. sh NO" , u. e In robot proJ.c:ts Slmpl l to bUIld k,t fe.t ures IC
~ @..Jir<~ .... prec ,se Interv.l.nd you . re to push. botton . 1the ex.c t ~n IIii;jJ . nd ~ 1 N . Usel ltoelKlron,c llly rlpl acath et oss,ng ofa COln t~~ c,rcu ltry to alte rn. la ly flash 4lEOS 2 red . 1 yellow and 1 fiil
Iii;J~:n~7;:,~t I:~: ~~~g;~:l~~; ~~;::~s~~:~~~'~I:';! 0; 'jJ.!!. ~~~~;.~~r~n:~eN~ent l,etc Qpe ratH Orl9Vba ttery _S'ze~g~~"g:::t~~~ ;'z~r~t~:.~ c2~I~r~~ d,sp lay O~rates aZ
fiiil Ope rales on 9V battery C43.. 11.15 C....07 $4." Iiiil
~ C4511 $3 .50 ~

~ 120VAC VARIABLE STROBE LIGHT KIT SINGLE CHANNEL COLOR ORGAN KIT GThR,.E~~gN"EmeON,.J!,I,N. KhowER ..~.IT. h,W 'w,.' W. h•• • ~~ -, Iiiil
~ Compl lt e ",.rl .b ll r.t e strobe hght k't produ ces br,llt.nl ~u S,mplllobulklk,tuMsSCRloll ash .Chr,S1mastr.. lamp ~ """ . ..... ,.. \. I:i:J

fla l hl l of ltght For part,es. danc es . d'spl ay, d's cos. I tc --.7 . ' to lh. beat Ofmuslc. Conna<:t lh,su p to your Sle rlO or r. dl() • i:I des igned It w,th gr..n neo ns Inste.d of t he usual or. n91 ~_ -.

ml Ope r. i•• from stand.rd 120VAC Relt. ble desIgn - I ~: .!: ~ .n d w.lch tl"ledllpl .y.Operate sl rom 12QVAC and ,••tu res _ ..... " );;J glow type Fa.tu res 6 gINn neon. Itv.t r.mdomly flash .1.ft~. mJ
~ tho unnds of tl'1....re In us e througi'lout tl"le world '" ~. ~ : .udlo Input tran iformer lor Ilol.hon . nd tmped.nce PrOVides a omcve d,sp l.y In ttle d.rk Oper .tes on . , ~ \, '"'" '--

Cont aIn. XF·1 st r. 'ght xenon II. shtube Over. n see 01 ~ m.tci'l,ng Size of board , 2~ x 1 ~ . st.ndard 120VAC SIll of boa rd 4 Sri x 2 S~ . . ~I
fiiil co mpllted board 3~L x 2'W x 3~H C..... 13.50 • C...... 5• .75 '. Iiii1
~ C 3071 57.50 ~

~ 3VDC ELECTRONIC ELECTRONIC WHEEL OF FORTUNE KIT SOUND EFFECTS GENERATOR K IT 6il
..., WARNING FLASHER KIT Very pop ul.r g.m. de'lIC. I Push the It art button .nd I Exclllng lOund all.c:ts kltuMllh.popularTI 76477ch,p to ~

mJ~
Th,s port .bIe baU. ry Oper. led d....,c.conttnuou. ly em'tIJ ~,~~~~~~ l~:~.=.:~: ~~'17c:;~;~e~~~~t;: ~-~'_~~" J?~ ~a;:~·r~~~r . :'~~tl~~~re~;ptw::~;~ ~~~ . :,~:~ mJ- "j bors lsof lnle nMlt gi'lt.ta l,xed repehlton r.le C.nbe . ee n ~ rt

L.- lor g re. 1 dls tancel m.klng It . gr.al llf.l y d.....ce for ~~ r. le... trtebutton thl .l ectr onlc ball.ppe. rst o i lowdown ......., prog r.mmlng of 11'1. gener ator , A progr .mmlng ch.rt 'S
• b"",•• " d.,,_ " ,,"_ h'ko" _ bo ' \"'_ " m,.,,_ . to .~ Ohd'Oh"~=m"'O ..too on oM ""m" , A" hob . " " Oh' =11.1!1 '''''',dod '", mOh,d,lf." " ..''d. ' Thok'' O'od,'''g_

Ij Tr.nSll tom ed k,t UMS tugh output XF-2 xenon flashtube ~~~~I~~::~:;~a~~l:,::g ~z~':t'~:~C';~~'~I~I~ - .:-;••--r' :~~~ S'~d. ol~na...f;dom3"'~N :pe,!,k.r Oper'ln from 9V fiiil
~ Oper.tnon 3VOClI wo1 5Vbatt.rlesJ S'ze of board 2 '~riL ..- ' , ~ . , I:i:J

x 2~W. CHOI SI." C.... Z2 S11.15ml =~ Ij

ml H IG H POWER 120VAC STROBE LIG H T KIT 6VDC ELECTRONIC STROBE FLASHER KIT PHASOR GUN SOUND AND LIGHT KIT mJfI V.n.ble rat. high po_r s trobe light SImIlar to Our Th,s k,t 'I Slm,la r to ou r 3V W.m,ng Flas he r. howeve r It . Here's a s imple k,t which m.kel an exce llent I'rst prOJ.ct rt
stand.rdl'lQVAC klt .xc.ptprod ucesllashes m.nyl, mes .j reqUires 6VOC lor opera ll()n an d produces .n h en tJsesSPI'C,. I IC. d.arhngto" tr. ns ,slor .n d lEO toprO<luce~. -!
mora brllI,ant. Thll kll hal ",.n. blle r.t a ~ont rol . nC1 usel a \. .. bngh tl r flash Although supplied wllh thl XF·3 st rltghl ~OIJt. r spac e phasor gunNIO\lnd . nd llasi'l,ng r. d light

~ XF~4 x.non horse Si'lOi fl.shtube_Ti'l,s k,t also Includes • ~.....) ll. shtube ,t can • ...-n power thl optlon.l horsesrtoe Uses r .pe .k . r .n d small SIZ. bo.rd Opa r.tes from SlV fii1
~ ~~~~ 6:r;~~'Z~a~~=d ~~~~·~e;N~om s land.rd.. '/ ~~~~~~~·g~fl~~. ~~~:=~:;:~h,~:~~Y.~:~c;:rr ~~:7'.S;:: board 1 ~ x 1 2~ ~
fiiil C4112 ' 15.15 .. ' S'ze of CirCUItbo,ard 3~ x 1 "~ fiilI:i:I cseoc SU5 AC ADAPTER C3I04 SU t ~

~ EXECUTIVE DECISION MAKER KIT 3 C HANNEL COLOR ORG AN AUDIO OSCILLATOR KIT ~I:i:I _ _ . Hera '. an othe r ellY 10 bUild kit which ISfun to use E. ch ...: Very popular 3 ch. nn.1color orga n causes Itghls of your V.ry usefu l lor d.m onllr.I IOrl or test, ng spe.kers. e.r, I:i:I

~
r: :/IAnJ ~ lime you need to m. ke 'I'l · 'lmport.n l ~ deCt., onJust opera le _<6..~ 3'0" Ci'lOlC. to flash to ti'l. bul of mUSIC Has 3 d,lIerent f,"er~ pi'K>nas , I lc Kitprod uc.s ple'lInt tona nCi'lln i'l. rmon ,cs Iiii1

~ (l ' 'Ii~ ~lJ;~ thlswltch.nd onl ol two nlOnl.mps wlllst.y on Fea tures ~~ sl.gas for low. m~lum .nd h,gh nol• • Fe.tur.s le",el .- - 1 , Fel tures output lranslorm.r for coup ling to . pea kerof i£!,
~ -cw j - ~;=.~'7~:t ;7:'~"=r~"~: ~7P Oper.tes Irom -~, ... . ~~:~~.-;~~.~~;:~a~~,~:ltl~:r;,:~f~sr';;~ ~ bo;r~t~~,:;;~ ::.~ ~.s~te::.~'~~r~ ~~~~:~e~~~~~~~~
~ C45 10 $3.75 II5

ri
. 2~ x 1 ~ fii1

~ C4S30 $1.50 C.S11 13.00 ~

~ STROBOSCOPE K IT METRONOME WITH SOUND A N D LIGHT LIGHT SENSITIVE SOUND mJ
.. ~~~~~~~h~t~gS'~~ ~'~~~~S~~:ll~ng·p:Pt~~.~ e:te~~~e;~:' r _ ~! ., ~re,~:=:t:::u:~:;s~~t~r:::t~~::~.i:~:~;'~s~::~_~' 'i • GENERATOR KITr- _ . . .... S'mple to build kit c rla tn. tone whIch ",aries de pendin g

~
Opt, c.ll y slops mohon of la ns , wheel s , pulleys. flywheels . ~1-l'\ • red LEO ,n lime Featu res ....n.bl e conlrol an d sm. 1I b..'/ on . mount of ltgi'll Uses COS cell . nd IC Clrcu ,try 10 !p Ij

~ et c . The ' trobosco peoperales fro m stand ard 12OVAC.nd ~'. J spe.ker. This k,t is perfect fo r music pr.cl,c• • nd 'I easy to .... ~ ~1.1. ~
lu lurlS bright xl non flas h tube and IC dlS lgn "'. " bu, ld . Oper.tes Irom 9V b.tte ry. S,ze of bo.rd 1" x 2

N :~~t~:s'.~~~t~~~~::~~I::~~~~:~I ,~:~k;~~~:~~~~~~ ~-...,..:.

mJ Continuousl y ....n.ble flasi'l r.tc from 10f).5000 RPM S,ze • C4533 '3.50 to a lOUd tone Usu 2~ l pe. ker and oper .tes from 9V Iiii1
~ ofbo.rd 35"x475N• batlery ' ~

C4070 S2t ,t5 C4164 S•. '5

~ DIG ITAL POWER SUPPLY KIT 46WS P HOTO STROBE FLASH K IT 10 0W S SLAVE STROBE AC K IT Ij
Regul ated po warsupply, perfect lor TTL orC MOSClrcults H. re·s you r ch.!'IC' to mike. QU.ht y hlgi'l power strobe ThiS kit IS Itmtlar In oper allon 10 the DC sla'l1lStlObe,fiiiiI .J Regulated ou tput ",olt.ge 's 5VOC M. xlmum ouIput~ flash for your cam.ra C.n all O be used as the mas ter i'lowtl'l.r, 11'1'1 un't II more ti'l.n dOYble ti'le Itght powe r fiiilI:i:i~ current II .500 .mp Fe. tures fused Input, nlO" Ind,c.tor I trobe w,th any 01ti'le Sl..... k'" Fe.turH Qua lity long !tIe ~ output Feature l ha.'o')' duty "o rM.h Ol fl.s htube . two I:i:J

...~.:... I'ghl.nd IC r~ul.tor. Kit uses hel 'o')' duty transformer for str.,ght ltashtube, he. 'o')' duty photoflash Capa Cito r, neon • hel'o')' duty photollash caps , neon rel dy l'I:Ii'l1. so l. r cell

mJ trouble fre e perform.nc. Opar.t es from . ta nd.rd ready light , tranll stOrized In....rte r CirCUitry .nd shutle r ,:1', .. ... senso r. and manu.1 ,..1 button Operales from 120VAC mJ
U ~ 12'OVAC, Size of board 2Nx 4N. cord for coo necllon 10 c. me r. Ope r. tes from . 5VOC 10 ........ II SIze of board 3 eri x 4ri, NOTE ThiS kit IS NOT for ~

C....30 '1.50 6VDC S,ze 01 boa rd 3ri II2 5~ begmn ers s,nce due 10 li'le po~r 01 Ihe flash . h.z. rdo us
Ifiiil C4512 SI.15 potlntill. ar. pr...nl Iiiil
~ C.....1 S3U5 ~

Iijl A C TESTER KIT DU AL LAMP FLAS H ER K IT LED FL ASHER KI T ~ fiilI:ii:J ThIS kll is pe rfaet for tes t'ng AC outlets or de lermlnlng .... Ultra m,nlalu r. l.mp " as he r kll usu IIny gr. ,n of whe. t " . Easytobu,ldfu nctionalk,tuMsth ••mazlng5 55ltmerIClo I:i:J
whIch br. ak.r ope rates. part ,cu laroutlel There ', no need # _.1""": '. bolbs .nd ICt o fl.sh 2 bu lbs at ti'l. same t,me or . It.rn.t lng -~ -'f1. .Ilern. lely Ilalh a red and grMn led Th. kll m.kes. grl.t

~ ~~~~;I::~c~r~e':.~ t~~~~~~:sm~~~~~~~a::;~ll~: ~ .. ~~~:od=:.~?~::i'l~~~~,c';.~,~M~lgO~S~~~1 .. ~<f!- :) ::enrti~~tt~s~~o::~~~n:=,~~~m~g~~.~~ ~
~ pI.z o. lec trlc ton••I.rt,n. compact unit . Size 01boa rd r Ope r.tes from W b.tt. ry S,ze of bo,ard 1 r II S' from 5 10 S!'or"n C S'z. of boa rd 1 5Nx 1NW ...,
fiiil x 1 S- C4417 SU O CUI7 S2.41 Iiil
I:i:J C....15 S4.50 ~

Iijl SIGNAL INJECTOR K IT T R I S TA TE LED F LA S H ER K IT 46WS S LA VE STROBE DC KIT ~
~ SIgnal ,n/ectors .r. use ful for trOYblnhoot,ng . 11 Iypes of S,mpJe to bUildk,t wh'ch Illlh.s . tn-sta t. led The k,th.s. S.nStI' .... sla",. unit IllIhes In synchrOnlZ.t,on w,th your ~

rad 'OS. • mpl,f'l rs. tuna... . etc Th,s I lmple to bUIld Inmm. r control which can be rot. ted to prOVide m•• tlf strobl Pl rlec l w. y to obt aln mor. ltgi'lt for portra,t
~ ~ JJ Ir. nslslon ze<! kit prod uces an OlJlplJl s'gn. 1 rich In ~~ COI'Itlnuous gree n, .It.rn.t,ng red ' gr"n, or cont,nuOlJS • plc lurn Com~abl. unltsMll lor nl.nytlmfl th"IOWkrt ~

~ ~~:~~~'I~:~':~~~~t~~~;::~.u::~"':eO;:~' ...~:~~'~:::~~~~f:~~~~i~~:.~u::.~r~-:~~::~~~ _ ~=y ~~.~~r':o:::'~Zl t=~r~ ~1:~i'lI~~~;h~~t071= ~
fiiiil Opoer.tfl fro m 3VOC , S,ze of board 5ri x 1 5N org,..,.. Opa r.11S from iVbatttory Stllofboard 1.~x 1 ~ C'PlCllor.ndlr.nSlitonZ~ l n'l1lrt.r ClrCu,t Oper.tesfrom I;iilI:ii:J C4513 $3.00 C406i S2.15 4 5VOC 10 6VOC Sill of board 3 6

N
x 2 5- I:i:J

C4410 '11.1S

~ AC FA IL UR E ALAR M KIT FA SCINATIO N STAR KIT PHOTO SLAVE TRIGGER KIT mJ
~ ~I~~ ~:'~~~d~~~~ =~~:tt~~C;~~~';:;~::,~~~. ' ::",~~,~:,;~'~'~h~~:~ ;~~~:":~~;~:::' ~:~~~;' I 'I" .":,: !ol ~:,"::~,'::~~~;:',f',;;:~':.':,,":;;~~~;::~~ ' . fiilIi:' SImply plug th,s uM into tl"lew.1l outlet.nd IfthlACgoes . • %;1' gro up 01 LEOS light an d thin .nother ..1 Itghts unltl the - ;; . : : : .._~L types Thls kIt can oper atl Irom bou nce or ,nd, r.ct Ilash~. I:i:l

off lhe un It Im,ts. ton. F••tures g..... r.ady Itght.nd ou1lf edge of lha st.r llghts " p Thl procell ~r~ _: _ -. Swnpfy con neel shutter eon:I (mclucMdl lo In- s trobl thatfiiil pli zoalec tr lC toni d....'c. Ope ra tes on 9V b. tte ry_Sill 0' •• 'IMlf Gr• • t ,U lrl t,on getter for g. me roo ms , d' leo s , etc , : : : - -_ w,1Ibeused .. lhl s l..... Whlnti'l e mastlr strobel s l,re<lti'll I ~I:ii:I bo. rd 2 Sri x 23~ . Ope r. tes from 9V ba tt.ry. sl s trobl wIII.lso flash SIZ. of boar d 1 5" II IN ~

C,"U $4.75 C4432 S10.15 C SO $1.00

~ mJ
~

10 W ATT SIREN KIT S EQU EN T IA L LED FL ASHER KIT mJII Th'l kit 1$ perf ect lor un In borgl.r al. rms, panICbuttonl ThIS kit com blnes CMOS IC Clrcu ,try . nd 10 fumt.:) red !I
a"lnt,on getters. etc Kit prOYides a 10\.Idaltern.t ,ng tona • . LEOS to prO<lucl • unique "',sual d,s pl.y LEOS NEW KITS FROM

~~J.L oulput UMS two IC·s . nd . ~r translsl Or to prOVIde 1••• •: O·"'acon hnuous ty hOi'll Mque nt••Uy from nghtto lelt E. sy to

~
~ re". ble pe rfo rm. nc. Fe.turlS ",.n abl• • oundcontrola nd l-~ ' I t bulld kltm.k lS.gr• • l con ....rs. lIonp.. ca.nd.tten t 'on CHANEY ELECTRONICS ~

UI 6 to 12VDC opif.hon ReqUires a ohm spea ker . S'ze 01 ge tter . Ope r. l.s from SlV bi liary. Size 01 bo,ard 5 25~ x ~
boa rd. 35ri x 1S . 1 _5~ .

~ C4* $5.00 C4431 SI.75 mJ
~~~ljmJ~mJmJmJmJ~~mJljmJl§ImJ~l§I~~~~l§I~mJmJl§I~mJlj~~mJ
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2150 megahertz down converters $99 .95 up, as
sembled. Details for SASE. GW ELECTRONICS,
POB 688, Greenwood, IN 46142

"HOW To Break Into The Computer Field."
Valuable new handbook for computer caree r
seeker. $8.95. Moneyback guarantee. CARRON
PUBLISHERS, 205-GB Ridgewood, Easton, PA
18042

MICROWAVE movie antennas-largest dist ribu
tor on the East Coast. Wholesale call MICRO
TRONICS (212) 479-5592

VARIETY electronic surplus parts and equipment
in our monthly picture flyer. Send $2.00 for 6
issues. STAR-TRONICS, POB 683, McMinnville,
OR 97128

OCTATRACE-Converts any oscilloscope to dis
play 8 channels. PC bd. & case $21.00. AB COM
PUTER PRODUCTS, P.O. Box 571, Jackson, NJ
08527

SAVE up to 50% on name brand test equipment.
Free catalog and price list. SALEN ELECTRON
ICS, Box 82-F, Sko kie, IL 60077

FOR SALE

TELEPHONE or office bugg ed? Latest detection
equipment finds out fast. Literature $1.00. CLIF
TON, Box 220-M, Miami, FL 33168

FREE speaker catalogl Woofers, mids, tweeters,
hardware, crossovers, grille cloth, plans, kits,
information, much more. Discount pr ices. UNI
VERSAL SOUND, Dept . RE, 2253 Ringling Blvd.,
Sarasota, FL 33577, (813) 953-5363

VIDEO cassette color recorder only $99.00 . Re
corder will connect to camera or play prere
corded movies. Tuner available for off -air record
ing. Movies available, regular or adult . MEDIA
ASSOCIATES, 616 National Ave., Mt. View, CA
94043 415/968-2444

TEST equipment, new and used . Catalog $1.00.
PTI, Box 8756, White Bear Lake, MN 55110. (612)
429-2975

TEST equipment. Reconditioned/calibrated.
Tektronix, H-P, etc . Catalog 50¢. ALDONICS,
Box 2980 , Stn . D, Ottawa Canada KIP 5W9

PRINTED circuit boards: Your artwork, quick
delivery, reasonable. Quantity discounts. ATLAS
CIRCUITS, Box 892, Lincolnton, NC 28092 (704)
735-3943

COMPLETE line of microwave television con
verters and accessories to suit your needs . Con
verters have a one year warranty backed by a 3
year reputation . Call or write for complete specifi
cations and pricing. Dealer inquiries invited.
TRITON MARKETING, 1933 Rockaway Parkway,
Brooklyn, NY 11236 (212) 531-9004

RESISTORS '1,W, ';'w 5% carbon films 3¢ ea. no
minimums. 1% metal films. Send for details. Bulk
pricing available. JR INDUSTRIES, 5834-C Swan
creek, Toledo, OH 436 14

MICROWAVE receiver system. Write: "Dealers
Wanted," Dept. RE, POB 440668, Aurora, CO
80044. (303) 620·9736

NOSTALGIA crystal radio. Expertly handcrafted.
Trad itional style . Assembled and tested. Write for
informat ion. BOB RYAN, P.O. Box 3039, Ana
heim, CA 92803-3039

SCANNER monitor accessories-kits and tacto
ry assembled. Free catalog. CAPRI ELECTRON
ICS, Route 1R, Canon, GA 30520

LOW AS 2~ ON DOLLAR! i
Ampli fiers $2.30!! Two·Way R, dlos S5.40!! rheu -f
u nds of items! Most com prehensi ve Buyer 's
Guid e avai lable , tell s how, wh ere to buy . Start
rec eiving FREE cat alogs. lor , II Govt Surp lus
Sales in your area! Plus-Whole sal . Discount
Source Guid e. $9.95 ppd . Moneyback Guaran t••.

COMMA N D HQ·3 , Cust om Hou • • P OB · 2 834e , San Franci sc o. CA 94 12 15

·..3$100·..""""."".,".,:,:
1 Sl OO

~ .: ~ ~
, ec

6.,00
6"00·..·"• eo·", ..·"sr oc·"

"" -"710 _ ~5

J11C ~ - 40
LMll108 _ 1 7!iLM1_ _ t ss

CAJ!,8 - 17!i
CAJOI8 - 1 is
CA»46 _ ll5
CAJ01lI -1SO
CA.Jl40 _ 1 SO
CAJal6 - is
CA.ll»4 _ 2 2!l
lMml - 9'S
BOJ8CC_ 1 90
"s&l6A _ I SO
TlO6:tC I' _ 95
noc.tC"< -l!.o

7~l S HI6 _ 85
l04l S19 7 _ 115
J4lS211 _ 80
14l S240 _ 8'J
l~lS141 - 8'J
14lS2.(2 - 8'J
704 LS24] - 89

' 74LS244 - 00
7~LS2~5 - 1 SO
14LS1U - 15
14lS243 _ 1 10
1~lS2S1 - 56
14l 52SJ _ .56
14l52S7 _ S!i

14lS2!Jl · Y.t
7~LS11J - 1 15
74L5279 _ 4!1
1~lS280 1 ec
7~ LS28J - 1!1
l04lS290 _ n
14l S:::'93_ 38
1~l Sl«> _ 52
14lS366 _ 5'
1~lS167 - 51
1~l5168 - 51
741.S173 _ 125
1~l SJ74 _ 12'S
14lS1n _ 12')

14LS186 _ SO
'4 LSJ:l(l _ 98
14LSJ9J _ 98
104LS61O _ 1 00
' l lS 97 _ 1 70
' ll538 _ 110

12 V OC R ELAY S
TT L S IZ E

S P.l200ohm tOOl

9S
o P . 400 Oh m tOOl

' 25

14lsn _ Xl
1~lS96 _ Y..
104lS100 _ 3B
1~lS II ' _ 38
704lS11 J _ ~5

704l5 114 _ 55
7~lS12J - 59
74L5 1 2~ - 1 2!l
74lS t2S ~ 4~

J4lS 12$ _ 4S
104,SI ]1 _ SO
7~lSIl6 _ 4S

14LS1J8 - 4!1
704 LS1)') _ 4!1
74LS1!">1 _ 40
74lS 1!>J_ 40
14lS 1~ _ 00
14lS 1 ~ _ 70
I~LS 1!">1 _ 4ll
1~lS IS8 _ 4!1
1~l5 1 00 _ 70
1415161 _ 58
74l$ 161 _ 10
14lS tl.] _ sa
1~lSl64 _ 58
7~lS lU _ 12')
14lS1€l! _ '1!1
l04lSHll _ l SO
704 L517 J - !Ill
74lS 1 1~ _ ~5

74lS115 - 40
14l5 1 ' 1 _'~

7~lSl90 - n
7~lS 1 9 1 _ n
UlSl91 _ ee
74lS1 9J - 00
104lS19o(- I 10
14lS196- 90

lMl48 _ 90
l l,l )!,8 _ SO
lM161 _ 1.1S
l MJn _ 1 to
l Ml8O _ 1 2!>
LMl8:2 _ BO
LMlBJ _ 2 50
lMllll'i _ 80
lMJ87 _ 1 25
lM J9;J - 1 00
LMS!i3 _ 22S
lMSM _ 4!">
l M!66 - 85
5648 - 3 96... - "!>66_140
!l67 _ 85

DIP SOCKETS
8 P IN 17 '22 Pl ~l 30

14 P IN 20 14 PIN JS
lSPIN n 28 P IN 4(l

18 PIN 25 40 Pl N 60

74LS SERIES

LINEAR CIRCUITS

TRANSISTOR SPECIALS

2N1J(J1 P,,<PGE10$
:/i.404AP,,<PG E105
t~ [ p G«I14 _ P,,<pGE10·J
' If'1 11 $ 'SO 111'14$
~ "<PN SWl lO.. "<GPOWER
MArIlClO4CB AFTAA"<SIST~ ,,< P "f

2N]m "fPN SI TO·J
2t+t9CIIpt<;P SoTO ]
~]IJ1"fP"SoRF

2t<)91j"fPNSoTOJ IH
2N14JONffl5,T05
2t<2m "' I'N S, TO 18
2Nm1 PNP SoTO 18
2NJO',:6"'I''''SolO,J
2NXlO4",PN SoTO 92
2N»:l6 PNPS,TO<u
2M>.296NP'"S, TO220
21<j$1051PNPS ,T0220
TIP]l B NPN S, TO DO
TlP ]28 PNPS, TODO
Tlp)4 Nil' 5 ,
TIP 121 pNp SoU84
Tll' 141 NP"fS, ln7
NJE.);)55

7400 _ . 17
740 1 _ . 17

74(J1 - . 17
7403 - .17
7~ - 24
7405 - 24
7406 - 33
7407 _ 35

7400 - 27
7409 - 24
74 10 _ . 17

7411 - 22
7413 42
74 14 _ 50
74 16 - 33
7417 - 3 7
7420 - . 17
7425 - JO
742fi - 33
742 7 - JO
7430 - . 17
7432 27
743 7 _ 27
7438 _ 27
7440 _ .17
744 2 _ 45

744 5 - 70
7446 - ,75
7447 _ 65
;'450 _ . 17

7472 - 3S
7473 - 3S

TEL. (617) 547-7053
WE SHIP OVER OVER 95 %

OF OUR ORDERS WITHIN
24 HOURS OF RECEIPT

TOLL FREE 1·800-343·5230
FOR ORDERS ONLY

~1g: : : ~

~~ : ::
74Ctl6 - !JO74COO _ 90
UCSJ - !)5
74<:151 _ 1 1!1
74<:157 _ 1 1!1
74<:160 - 1 20
74(:161 _ 1,15
J4<:ll.] _ 1,15
74(:165 _ 1 15
74CI1J lJ(1
74<:114 _ 1 .10
14Cl 1!1 - 120
74Cl lU - 1 .10
74COO1 _ 'SO
74"'4 _ 1.1!I
14C92li _ 550

: ~
- "- 115

- """,..- U.o- "'"..,,,
""'""''''"""

DIP SWI TCHES

TERM S FOB CA M BRIDG E. M AS S SE ND CHEC K SE ND $ 2!l f OR OUR CATA LOG
OR M O!\lEY ORD ER . MINIMUM TELEPHON E. FEA TURING TRANS IS TORS &
CO O. PUR CHASE ORD ER OR CH ARGE $1000 • RECTIFIERS 145 HA.M PSHIRE
MINIMUM MAIL OR /?ER ' 5 00 S T .. CA M B R IDG E. M ASS. 021 39

CT S 206 4 4 POSI TION 1 2 5
CTS 206 8 8 PO SITI ON 1 50
crs 206 10 10 PO SITION 1 95

.. ..,.. ..,
" ....

2 ~ =1S ~$10

fit) 4$11

: :~:
~ : ::
'" "'":~
" ''''''1!1 »cce
~ ~~l~
" ' <00" ''''''20 14<:73..
"

C/MOS

SPECIALS

RS 232 CABLE

'" .."" "'" .. "" -* i -45 4040 -'" ..., '" .,., -'" - .. ....
: :: 
~ =:
45 Q2 ,. .., .. ... " ... -20 4011 _
45 «In" ......n _

10 Condu ct or, # 22 color coded wire,
gray PVC outer cover, :r. H diameter

.40 per ft. - 100 ' /$30.00
Add 20% postage for orders under 100' .
Add 10% postage for orders over 100' .

SPECIALS GOODTHRU DEC . 1981

2114L·4 . . . . . . . . . . . . . .. $ 1.75
8264-2 + 5V 64K RAM 14.50
8X300 - SIGNETICS 16 BIT

MICROCONTROLLER. .89 .00
4 ea. 2716 ( + 5VI 22.00
8 ea. 4116-3 RAM 'S 16.75
10 ea. 8164E64K RAM (l OONS) .99. 50
L14H41R + VISIBLE DETECTOR 3/$ 1.00
MM5307 - Baud Rate Generator .. $9.95

• ••
PRV 1A 3A

100 .06 .14
200 .07 .20

400 .09 .25

600 .11 .30
800 .15 .35

1000 .20 .45

CLOCK CHIPS
MM5314 .. $4,75 MM5316 .. $4.95

MM5387AA.... 5.95

NO. 30 W IRE WRA P W IRE SINGLE STRAND
100' . $1.40

40 CONDUC TOR 3M CABL E.
' 28 W IRE . . $ .75/ FT

.5V at 800ma SOLAR CELLS
3" diameter $4.35

7 SEGMENT DISPLAYS
FSC8024·4 dig it DL·707 C.A . .3 $ .75
C.C. 8 "display , , $5.95 DL 747 C.A ..6 , $1.50
FND 503 C.C. .5 $ .85 FND810 .8 " CA $1.95
FND 510 C.A . .5 " . , . $ .85 FND803 .8 "CC $1.95
DL ·704 .3 .... C.C. . . .. $ .85 MAN 5C .C. Green .s .75

MAN82 C.A. Yellow .$ .75

SCR's TRIAC's

MINIATURE MULTI·TURN TRIM POTS
SO, 100, 500. 1K. 5K. 10K. 5OK.250K . . . $75 each 3 / $2.00

CRYSTALS $3.45 ea.
2,000MHz 6.144MHz
3000 MHz 10.000MHz
357 MHz 18.000MHz
4000 MHz 8.000MHz
5.000MHz 18.432 MHz
6,000MHz 20.000MHz

fPl 00PHOT OTRANS •.• • , SO
R ED. YELLOW . GR EEN or AM BER LARGE LEO s z- . 6' $ 1 00
REO / GREEN BIPOLAR LED', • s Y.l
MLE D92IR lED •• .... . $ 75

MR D 148 PH O TO DA Rl. XTDR $ 50
TIL 1190PT OISOlATQR $ 60
IL-SOPTQ ISOL AT OR . . $ .45
1 WA TT ZENERS , 33. 4 7. 5 1. 56. 68. 82. 9 1, 10 .

12.15. 18. or 22V 6 1$1. 00

.." 
"'" -:: :
"'" ... 
4010 _
4011 _
4012 _

40IJ -

::: :
4016 
4011 
401' 
4019 -

"'" .."

"'" -=:

- $ .40
- $ .30
3/ $1.00
5/$ 1,00

$ .60.
$ .85
$ .75
$1.75

ROM's

SHIFT
REGISTERS

10UF 35V
22UF 10V
15UF 16V

30UF 6V
33UF 20V
47UF 20V
120U F 6V
2OOUF20V

... 15/1 .00

2708 - ) 95
2716·5'0' - 750
1732 _ 1695
25J2 - 16 95
12S13 - 195
12S 112 - 495
825 115 - 4 95
12S 123 - 2 ~
125 12'6 - 195
125129 _ 19')
11251)0 - 19')
82513 1 225

82$181 - 695 ~"••••••••••••••,,""::'~~-:=::-:-:::-===~~-IJll,2SA 3 - 695
A.1,I9118C - 295
!:256 5 IHl88A.1 -12S

UART's
_ 3.7S M8868A - 895
_ 395 COM20 17 - 3,75
_ 32S AY3·8500· 1 - 195

AY38700 _ 22S

_ 3.75

- 750_ 8 .95
- 2.25
- 3 .00

2.90
' 25' 95

RS232
CONNECTO RS

$2.75
3.75
1.25

DB 25P male . ..
DB 25S female .
HOOD S .

1/16" thick with 1110" spac ing

4Y," X 6'1, " .. . .. $1.95

~
SOLID STATE SALES
P.O. BOX 740

, SOMERVILLE, MASS. 02143

""'" '" 104574 ,.
1045158 '"',,0> ~

»see eo
~1~

74589 '''' 74SHIO '":: 14511 2 .. 145114 1<"xsce /4$ 113 1<" 74 $ 1~ ' ..
'''''' ., 745 1~ r eo 7~5 1 9-1 ""1~S10 " 7451l1!1 '" 7451!">1 t ec
704511 " 7~5 1:n

; ~ 7045 2!">8 ,.,
145 15 .. 74S140 7452EO ,..
74520 :g 74S 1SJ

i~
74S28O ,..

~1~~
14S1!">1 1~5Jn ,,,., 14$157 '"

CPU 'S & SUPPORT CHI PS
8226 - 2.75
8228 - 4.50
8251 - 550
82&> - 6 95
8259 - 6.95
8251 IAM9!i17) - 7.95
Z80ACP U _ 675
lSOA 5 10 - 12 95
827!> - 16 95

RAM 's
211411 - 2 7S
41115-3 2'::.0
.' 15-2 J'iO
21l 02 -J 90
2102-. 80
MI{<t(l11 J J'iO
"h(<409611 295
TM S404!>1!l 4 so
MS<tOOONl J 9S
1101. ' 24!>
M"'521'O - 345
MI('*O:l8P - 195
11,.l 7001 _ 49&
!llOI£ - 295
2111A.L _ 245

14 PIN HEADERS . . . . . . . 1$1,00
16 PIN HEADERS. . . . . .40
24 PIN HEADERS . . . . . . . . . . . . . . .75
40 PIN HEADERS. . . 1.10
50 PIN EDGEBOA RD CON N. • • • • . 3.95
26 PIN EDGEBOAR D CONN 2.50
50 PIN RIGHT ANG LE CONN . • . . • 3.95
20 PIN RIGHT ANG LE CONN • . . . • 2.25

A Y5-1013
TRl 602 8
PT1"'82B

POST AGE AD D 10% FOR ORDERS UN DER $20.00
RATE S A DD 5% FOR OR DERS BETW EEN $20.00 AND $50.00

A DD 3% FOR ORDERS ABOVE $50.00

""""8OO5A
AM D 2901
8212
82"
82'.
822'
MMSJ07

7 WATT LD 65 LASER
DIODE IR $8.95

2N3820 P FET . . $ ,45
2N5457 N FET . . . , . . $ .45
2N2646 UJT , $ .45
ER 900 TRIGGER DIODES 4/$1.00
2N 6028 PROG. UJT . . $ .65

DI SC CAP A CITO RS
.1UF 16V. . . . . l Of$1.00 . 100/ $8.00
.Q1UF 35V •..... 16/$1.00 . 100/$500

.47UF 35V 5/ $1.00

.68UF 35V 5/ $1.00
1UF 35V 5/$ 1.00
2.2UF 20V 5/$ 1.00
3.3U F 20V 4 / $1.00
4.7UF 35V 4/$1 .00
6.8UF 35V 3 /$ 1.00

IN4148 (IN9141

SANKEN
AUDIO POWER AMPS

Sil0l0Gl0WATTS .$ 7.50
Si 1020G 20 WATTS .$12.50
Sil050G50WATTS .$27.50

200 PRV 1A LASCR .95

25 watt Infra Red Pulse ISG 2006 equiv.l
Laser Diode (Spec sheet included) I $24.95

soPIN RIBBON CONNECTORS . $3 25
40 PIN RIBBON CA BLE CO NN $2 .75
20 PIN RIBB ON CA BL E CO NN $2 25
10 PIN RIBBO N CABLE CONN $1 50

P R INTE D C IRC U IT BO A RD
4 ~ ~ 6 ~ DOUB LE S IDED EPO XY BO ARD ~.~ TH ICK

$ 6Oc. • 5 /$2 60

INT ERFA C E
& D RIVERS

1171 . 1 ' ~

148l!1 - 90
1489 1 10 MM1 0402 _ 1.75:s ~5 ~~1~ : 1 :~;
8lI34 2 00 MM 5013 - 250
~7 200 MMS016 - 250
lllI38 2 00 MM 5055 - 250
8 T380 200 M M!i(Y,,6 - 250
~lN 1 75 MM5057 250
MM !>321 - 950 MM~ _ 2.50
o,.W'!0369 2 'iO MM~ _ 250

DATEL 'S DAC.ooEO

8 bit DAC - $7.95
INTERSl l OG11BP ANA LOG S WIT CH

2 CHANNEl DRIVERS . . $11.50
INTER SIL ICL 7104- 12 CPL12 BIT

AJO CONVERTER. . • •.•..•. $26. 50
R£D ICON S AD 1024 ANAL OG DELA Y LINE , . $1 0-:-~

EPOXY GLASS VECTOR BOARD

(J)
a
Z
o
c:
fa
w
....J
W

6
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-c
c:
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Amazing infrared device detects and foils intruders,
welcomes guests, prevents accidents and saves energy!

o
m
o
ms::
[D
m
::0

ACCO UNT NO

I

I

I
Please send me _ Security Light con- I

trol (s)at $19geach , total ling $ _

Fo r my convenience, Colorado Electro
Optics will pay surface shippi ng Charges. ,

Enc losed is my 0 Money Order

o MasterCard or 0 Visa

- - "1
EXPIRATI ON DATE _

Please Print

SIGNATURE _

STA TE ZIP _

o Please send more information .

o Persona l Check I
o Ship COD to above address

(10% dep osit enclosed)

ADDRE SS _

CITY _

NAME _

~
- - - ~

SLC ORDER FORM
If not completely satisf ied I may return
the SLC wit hin 60 days of purchase for a
ful l refund. The unit carries a limited one
year warra nty.

Colorado Electro-Optics, inc.
2200 Centra l Ave ., Dept. R
Boulder, Co lo rado 80301

L3) 494-3200 __

preset prog rams, the SLC reacts to the
presence of human beings . It is now
possib le to have your lights on when
and only when you real ly need them,
all automatical ly . In addition to a relia 
ble security device , the SLC can pro
vide your family with increased safety,
convenience and home ene rgy savings .
No more stumb ling over unseen ob 
jects, tripping on dark stairs , or fu m
bling wi th yo ur keys. No more wasted
energy from forgett ing to turn off the
lights . And your guests will app rec iate
the automat ic we lcome your ho me
always provides.

SAFE, EASY TO INSTALL
The SLC does not emit energy of

any kind and is tota lly harmless to liv
ing th ings . Rugged, weather resista nt,
UL listed and good look ing, a low -cost
SLC shou ld be put near every entry
way. The sensor is ad justab le to co ver
an area 35 feet by 25 feet . Insta lli ng the
SLC is as simple as wir ing a switc h, an
easy job fo r the do-it-yourselfer.

Your home is an important invest
ment, and your fami ly is irreplaceab le.
They deserve the soph isticated protec
t ion of the Security Light Control.

A DIV IS IO N O F LI NEA R CORP.

~~~~EI~ctro-Optics, inc.

HOW IT WORKS
This exc it ing new prod uct incor

po rates the latest advances in heat 
sensing infrared technology. Manufac
tured by Colorado Electro- Optics, the
leading producer of infrared security
devices in the US, the SLC detects the
heat energy of any person or vehic le
th at enters its invisib le detect ion pat
tern . It w ill the n auto matica lly turn on
up to 500 watt s of outside lig ht ing .
Th ese lights wil l remain on until fou r
m inu tes after the last person leaves the
detection area .No timers. no swi tches ,
no all-nig ht flood lights.

SLC NEVER FORGETS
Unlike timers that respond only to

Your fami ly is so und asleep . An in
t ruder is stealth ily approachi ng yo ur
da rken ed house. But when he enters
the detect ion pattern , the SLC senses
his body heat and ZAP ! Your outside
lights come on instan tly , destroying
his cover of darkness befo re he ever
gets to your door. A crime is prevented.
A nd when yo u fina lly ar rive home that
same SLC auto matica lly turns on yo ur
d r iveway and porch lights for a safe,
warm welcome.

CIRCLE 18 ON FREE INFORMATION CARD
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$3.4S

WK·7IC
INSERTION I

Complete IC In
serter / Extractor
Individual Corn
ponents (l isted
above) $22.95

Vacuum Vice

o Auto -Indexing
o Antl-Overwrap
o Modified Wrap

PartNo. Description Prlc,
INS1416 14·16 pin Inserter $3.41
MOS1416 14·16 pin MOS Safe

Inserter 7.9~

MOS2428 24-28 pin MOS Safe
Inserter 7.9~

MOS40 40 pin MOS Safe
Inserter 7.9~

EX1 14·16 pin
IC Extractor 1.41

EX2 24-40 pin
IC Extractor 7.9!

PartNo. Description PrlCI

BW2630 Too l $19.8!
BT30 #30 Bit (not incl.) 3.9!
BT2628 #28 Bit (not incl.) 7.9!
BC1 Batteries & Charger 14.9!

VV1

IC DISPENSER

INSERTION I EXTRACTION
TOOLS

Allows IC's to be dis
pensed from their tube 1
at a time and picked up
by insertion tools above.

o Dispenses 8-42 pin
IC's 0 Compatable with
all IC carrying tubes 0
Use with WK7 for MOS
safe insertion. 0

PartNo. Description Prlc
MDD1 1 Chan. Dispenser $21.8!
MDD5 5 Chan. Dispenser 83.4:
MDD10 10 Chan. Dispenser 160.4!

*No Discount.

Unique vacuum-based
light duty vise for

prec ision handling of
small components and

assemblies. Rugged
ABS construction. 1%" (32mm)

trave l for maximum versatl llty. Also
features screw lugs for permanent

installation.
Price

$1.69
2.59
3.49

3/1.79

Description

4-Pole
8-Pole

12-Pole
2·Pole Inter lock ing

Compatible with all logic fam ilies us
ing a 4 to 15V power supply.
Thresholds automatically programm
ed. Visual indication of logic levels to
show high, low, bad level or open clr
cuit logic pulses.

010 N sec. pulse responses
0120 K input impedence.
-Automattc resetting memory.
- tnctudes tip with protective cap &
coiled cord .

PRB·1 $36.95

LOGIC PULSER
Superimposes a pulse train (20 pps) or
a sing le pulse onto the circu it node
under test without un-solderlng IC's.

o Automatic polarity sensing
o 2 us pulse width

Finger tip push button actuated
o Includes tip with protective cap &

co i led cord.

P.C.B.
TERMINAL
STRIPS

The TS strips provide
positive screw activated

clamping action, accom-
modate wire sizes 14-30 AWG (1,8-0,

25mm). Pins are solder plated copper,
.042 inch (1mm) diameter, on .200 inch
(5mm) centers.

PartNo.

LOGIC PROBE

TS- 4
TS- 8
TS-12
TS6MD

DESOLDERING
PUMP

Easy one hand
operation.

Rugged all metal
construe tion.

Replaceable
TEFLON"' Tip . Self

cleaning on each stroke.
Suction precisely regu lated for reliable
desolder ing without damage to delicate
circuitry.

DSPI Desoldering Pump $9.95

2.98
4.98

2.49

1.98

Price

$4.98

Price

$6.95
7.95

Slipped onto
socket before
wrapping to
identify pins.

o .025
(0,63mm)
Square Post
o 3 Level
Wire 
Wrapping
o Gold Plated
25 PER PKG.

TERMINALS

Description

Regular
Modified

Regular Modified
Wrap Wrap

HAND WRAP TOOL

JUST WRAP KIT
Just Wrap too l for
daisy chain wiring.
Too l strips as it
wraps and cuts.
Includes one 50 foot
spoo l of wire .

INS 1

WSU30
WSU30M

Description Price

JW-1* Just Wrap Tool $14.95
JWK-6 Too l w/4 Spools and

JUW1 24.95
R-JW * 50 Ft. Replacement

Wire 3.49
JUW-1 Unwrapp ing Tool 3.49

'Spec ify Color: Red, Blue, White or
Yellow.

A iUII , 'lli"'f**i'im~

lIlrl-4
Part No. Description

WWT-1 Slotted Termina l
WWT-2 Single Sided

Terminal
WWT-3 IC Socket Term.
WWT-4 Double Sided

Terminal
Insertion Tool for
above



ColorCoded

10It. 100It.

4.00 30.00
5.00 42.00
5.60 48.00
7.00 60.00
8.00 72.00
8.60 78.00

11.00 102.00
13.00 120.00
16.00 150.00

Solid Color

10 It. 100ft.

2.90 17.00
3.40 23.80
3.70 27.20
4.40 34.00
5.00 40.80
5.40 44.20
6.80 57.80
7.80 68.00
9.50 85.00

RIBBON CABLE

Size

10
14
16
20
24
26
34
40
50

DISCOUNT SCHEDULE
Amount Discount and the name of
Net this magazine must be men
less 10% tioned at time of ord er to get
less 15% discount. Discount applies
less 20% on all items except as noted,
less 25% "No Discount."

$3.95
4.35
5.00
6.05
6.90
7.50

Order
$15 · 99
100 - 199
200 - 499
500 - 999

1000 up

IDE10B
IDE20B
IDE26B
IOE34B
IDE40B
IOE50B

IDC CONNECTORS

10
20
26
34
40
50

EDGE CARD CONNECTORS
Size Part No. Price

.1" Spacing. Crimps onto cabl e with
ordinary vis e & mates with standard
.062" Card Edge.

CABLE PLUGS
25 PIN "D" CONNECTORS SOCKETS
SolderSlyle PartNo. Price Size Part No. Price

Size Part No. PriceMale DB25P $2.95 14 IDP14B $1.45
Female DB25S 3.95 16 IDP16B 1.65 10 IDS10B $1.88
Cover DB25C 1.50 24 IDP24B 2.50 20 IOS20B 2.75

40 IDP40B 4.15 26 IOS26B 3.50
IDC Style 34 IOS34B 4.50
Male IDB25P 6.25 .1" Spacing. Crimps onto cable with 40 IOS40B 5.40
Female IDB25S 6.60 ordinary vise & plugs into standard IC 50 IOS50B 6.50
Cover IDB25C 1.60 Soc ket.
Solder Style solders onto cab le , IDC .1" Spacing. Crimps onto cable wi th
Style crimps onto cable with vise. 9, ordinary vise & mounts to header sold
15, 37 and 50 pin available also.

WIRE WRAP SUPPLIES
above.

WIRE WRAP WIRE WIRE KITS
#30 Wire Wrap Wire Kit No.1 $9.95Length 1001Bag 500IBag 1KJBag

250 3" 100 4'12 '2.5" $1.38 $3.94 $6.81
200 3'12 ' 100 5"3.0" 1.43 4.25 7.46 100 4" 100 6"3.5" 1.51 4.57 8.11

4.0" 1.56 4.88 8.73 Kit No.2 - $24. 95
4.5" 1.63 5.21 9.39 250 2'12' 250 5"
5.0" 1.69 5.54 10.04 500 3" 100 5'12'
5.5" 1.74 5.92 10.6!t Size Part No. Each Tube 500 3'12 ' 100 6"
6.0" 1.82 6.23 11.34 500 4" 100 6'1, "
6.5" 2.11 7.08 12.99

08 ICN083WBSG .44 52x .39 = $20.28 250 4V," 100 7"14 ICN143WBSG .53 30x .46= $13.80
7.0" 2.19 7.44 13.68 16 ICN163WBSG .58 26x .50= $13.00 Kit No.3 - $34.957.5" 2.29 7.78 14.40 18 ICN163WBSG .78 23x .68= $15.64
8.0" 2.35 8.12 15.10 20 ICN203WBSG 1.00 21x .85= $17.85 250 2'12' 500 4'12'

8.5" 2.40 8.46 15.80 22 ICN224WBSG 1.07 19x .92= $17.48 500 3" 500 5"
24 ICN246WBSG 1.09 17x1.09= $15.98 500 3'12' 500 5 '12'9.0" 2.46 8.92 16.51 28 ICN286WBSG 1.43 15x1.23 = $18.45 500 4" 500 6"9.5" 2.53 9.15 17.22 40 ICN406WBSG 1.85 10x1.60= $16.00

10.0" 2.63 9.58 17.91 Kit No. 4 - $59.95
All lengths are overall, including 1" st rip Selective Plating provides gold in contact

500 2V, " 1000 4'12 'on each end. Choose from colors; Red, where it counts. 3-level wrap. Saveby buy-
1000 3" 1000 5"ing sockets by the tube. All gold available atBlue, Black , Yellow, White , Green, 'h<;/pin extra charge. 1000 3 '12' 1000 5 '12'

Orange, and Violet. 1000 4'! 1000 6". • No Discount

RIGHT ANGLE HEADERS
SOLDER TAIL WIREWRAP

Size Part No. Price Part No. Price
10 IDH10SRB $1.20 IDH10WRB $2.60
20 IDH20SRB 1.90 IDH20WRB 4.15
26 IDH26SRB 2.75 IDH26WRB 5.35
34 IDH34SRB 3.75 IDH34WRB 6.25
40 IDH40SRB 3.75 IDH40WRB 7.35
50 IDH50SRB 4.75 IDHSOWRB 9.20
.1" Spacing. Mounts on PC Board & Mates
with IDS Socket below. Ejector Bars - 4/1 .00.

ORDERING INFORMATION
Prepaid orders over $50 shipped prepaid via
UPS. All others add $3.00 for handling. VISA,
MC, COD's and open account orders will be
charged freight. $15 minimum order. $100
minimum open account order.



OUR
PRICE

s 900.M
$1045.00

$559.00
$525.00

$19.95

List OU R
Pr ice PRICE

$495_00 $449.0 0

P08VIOOSI
P08VIOOQ I

• Features modularconstruction with removablesub-assembly that
allowseasy cabinet positioning andmounting.

• Drives pull out for easy service andmaintenance.
• Deluxe chassis with internal slide allows easy access for drive

positioning andmounting.
• Built to mechanically andelectrically accommodate single sided

dnves. double sided drives- inclL<l ing the most popular 8-inch
Winchester and Shugart ftoppy diskdrrves. and8-inch streaming
tape cartridge units.

• Industrial Quality cabinet with die cast front bezel
• Meets ail UL andOSHA standards
• AdditionalSavings' Front and rear retma rail mountsprovided atno

extra charge(noexternal slides)
• Desk or rack mountable
• Internal power and data cables
VISVloo Disk Drive Cabinet
Shipping Weight 35 Ibs.

BUY THE CABINET AND SHUGART
BDlb DR OUME DT·Bs AND SAVE

with ONE drivi
With Shugart 801R
With Oume DT-8

with TWO drives
POBV100S2 With Shugart 801R $1300.00
POBV100Q2 With Oume DT-8 $1600.00
Due toUPSshipping regulations. diskdrrves Will beshipped separately
fromthe cabinet. Don't lorget to Include shipping for eachdrrve.
16 Ibs. ea

PRI50SKSK External data Cable

j ~~.'\ SPECIAL PURCHASE
\.~ ' GOLD
16 PIN LOW PROFILE IC .

C95 SOOKETS

VISTA DUAL 8" DISK CABINET

VISA800 Controller and disk S595.00
VISA800 When purchased Simultan

eously with one of the
"POB"Vista and TEl disk specials below

Vistaintroduces high-speed. DMAdatatransfer. andhigh-capacity IBM
compatible single anddoubte-density datastorage to the Apple II"
computer with the ABOO Eight-Inch Floppy Disk Controller.
• High Speed DMATransfer of Data(1 Microsecond/ Byte).
• Complete Documentation Provided-Includes Theory of Operation.

Source Code for DOS Enhancement U\IIlties. Schematics and
Diskette

• Uses All Standard Apple DOS Commands (OPEN CATALOG.
lOCK, DElETE. LOAD..etc] Except for INIT Which Has Been Im
proved and Enhanced In a Vista Format Routine

• CompatibleWith Apple DOS 3 2/33. Pascal! .1 andCPM 2.2(With
theZ80 Soli Card by Microsoft)

• Intertaces 10 All Shugart/ANSI Standard Eight-Inch Floppy Disk
Drrves

• 2Kx8PROM ContainsAutoboot Functionsand All Eight-InchFloppy
Driver Cooe Allowing Complete Memory UsageMapCompatibility with

Apple DOS 3 2/33
• 120 Days Parts and l abor Warranty LIST

PARTNO. OESCRIPTION PRICE

$19.95

STAR MODEM
FROM

PRENTICE
LIST PRICE

$199 .00
OUR PRICE

$149.00

)]

T1G-16LPpkgofI00 $16.00
$20.95 T1G-16LP pkq. of 1000 $120.00

oiMs Stock up at Ihls LOW PRICE

PRIORITY ONE ELECTRONICS ..
9161 DEER ING AVE., CHATSWORT H, CA 913 11 _

ORDER TOLL FREE (800) 4235922 CA, AK, HI CALL (213) 709546
Terms US VISA MC. BAACCheck Money Order.U.S FundsOnly CA residents add 6% Sales Tax
MINIMUM PREPAID ORDER 5t5 00 Include MINIMU.MSHIPPING & HANDLINGof 52.f:Q tor the first3
lbs plus 25¢ tor eac h additIonal pound Orders ove r 50 lbs sent freight co llec t Just in case . plea se
include your phone no Pnces subject to change without notice We will do our best to mamta in
pnces thru December. 1981 SCX;KIT and CONNECTOR pnces based on GOLD. not exceedmg
570000 per oz, SalesPrices ValId only tfYOUmentlon pubhccnon and month CreditCard orclerw will
be charged oppropncte treight

SHWT
2 lb s

VACUUMBASE
$21.95 PNV·380

~
'I:~

PNV·371 " '
PNV·304 _~ SOLDER" -
$18.45 ~ IRON HOLDER 8 oz- $5.95

HORIZONTAL JAW VISE HEAD r~, .
STANDARD VISE HEAD ~ ~ -(-

$16 .95 PNV·303 PNV.333 $39 .95

~
SH. wr. 2lbs sh wi . 8 Ib s

RAPID ASSEMBLY
CIRCUIT BOARD HOLDER

STANDARD BASE PNV·3oo
SH WT. 2lbs

$13 .95

SELF CENTERING 9 "
WIDE OPENING

VISE HEAD

~~" ;.
/ -~

PNV·376
"AjojA'tln: T1lTS. ru~• • A,,",
IIIIOTATES TO AIoIYI"OSITIOtl
IT jojOlDSYDYIIWOIIIIK
EXACTLY "'OUItI YDY WAIfT IT

DUAL 90 CORNER CLAMPS
PNV·390 $6.95 (pair) 8 oz.

The new 2enith ZVM-121 features a P31 green phosphor
tube along WIth 15 MHz banc!Wldth Switch selecl a b le for
40/8 0 character screen Fullycompatablewith80 column
Apple cards 20 Ibs

PNV·315 $19.95
SH WT . l ib .

P.C. BOARD HOLDER with 14" bar
FITS &100 BOARDS

o to 300 bauddate rate.Compat
tble with Belt 103and I 13.Answer/
Onqincte Full/Hall Dup lex.
Specicl self test fealures

PRN·STAR
RS232. DB25P. ElA

CNl).RS2328F Cla ss I Cable 8 con 8 ft.

~
LOW·PROFILE BASE
$13 .95 PNV·305 ~~ .,%

. ~ , ~ , .....
SH WT. 2lbs ~ .(..t!j\.~. Not Included

/1!i.~ r , ~ -

~ (~Ai - ~t)/ <ttt:::'.~~ /
'-~.~/ $13 .95

PNV·312 TRAYBAsEMOUNT

1375.00

Pr ice

$19.95
21.95
28.95
34.95
59.95
77.00

OUR PRICE

Bo ard Size
Inche s

6x4x"
4\7x6x1,

6x4V2X1.'4.
7 1,~ x4 'h x ~ 4

9x6xV4
9 Yex8 x\~

PROTO· BOARD UNITS
Allthespeedand convenience01
OT sockets and Bus Strrpspius
backplanes andbinding postsIn
both kits and pre-assembled
Units Assemble. testandmodify
Circuits asfastasyoucanthink

Dip
Capacity

10(14's)
10(14's)
10(14'sl
12(14's)
24(14's)
32114's)

Kit
Kit
ASM
ASM
ASM
ASM

UNG44 1399.00
Includes UNG6966 Heat GWl ($65.00)

I ncluded FREE!

HOT VAC Model 2000A IS the
ecorooucat. no-compromise non
magnetic desoldenng systemde
signed for useWith shopall

• tl~ t:~~~~~~;e~og~~1 ;8bus:~
1000 F

• The loadmodulated heater as
sures Instantaneous recovery

• trans.ent spikesarefully sup
pressed

• Thecontmoous hIghflowvacu
um IS actuated by a SWi tch
conveniently bnu Intothehan
dle

• BlOmechanlcallyces.cneohan
dIe reduces fallgue and m-
creases oroc ucuvnv LIST PRICE

Part No.
GSCPB6
GSCPBIOO
GSCPBIOI
GSCPBI02
GSCPBI03
GSCPBI04

PROTO·BOARD
PB·203 • HOLDS 24
14·PIN IC'S

II ALL- C IRC U IT
EVALUAT O R S

GSCPB203 . Li st Pr ice S133 00
OurPrrce $125.00

GSCPB203A All features plus :!:15VDC :;: 500mA S17400
Our Prrce $160.00

GSCPB203AK Kit verson ot the 203A S149 95
Our Prrce$13B.00

Fully assembled breadboard
contains built-in. short-proof.
iused. 5VDC at1 amp. regu lated
power supply. In addition to
three OT-59Ssockets. four OT
5gB buS strrps.oneOT-478 bus
strrp and four binding posts.
Capacity for most digital and
many analog projects SIZE:
975 " LG. 66 " w. 125" h.
WEIGHT: 5 lbs

• ACE for fast.solderless. plugIn CIrCUitbUildingandtesunq PlugIn

anycomponents WithleadsUP to0 032" diameter Interconnectwith
solidwire up to 20 gauge Gold-anodIZed aluminum base/ground
Non corrosive nickel sliver terminals 4 rubber feel

PART ACE DIP TIE NO. NO. PRICE
NO. MOOEL NO. CAPACITY POINTS BUSES POSTS EACH

923333 200-K Iklll 8 728 2 2 $22.75
923332 2081assem l 8 872 8 2 $30.70
923334 201-K Iklt) 12 1032 2 2 $29.95
923331 212 lassem) 12 1224 8 2 $37.05
923326 218 1assem l 18 1760 10 2 $49.80
923325 227 1assem J 27 2712 28 4 $63.55
923324 236 lassemJ 36 3648 36 4 $84.75

Hot Vac® Desoldering
~ Systems

CIRCLE 12 ON FREE INFORMATION CARD



$455.00
$475 .00

$45.00

$495.00
$525.00

Lea ther Cc rrvmq Case

The remarkable Touch Test 20 DMM.
With theTouch Test 20. Non-Linear Systems Introducesthe2 lb.4 OL test

~~a~u~ ;gt~le2c~n~~~:a~~~~~~:n~t4~~~~~~).~~ ~~~~a~:o~ lli% ~~
thefield Instead of a cumbersome collection of individual testers

Anotherblight Idea TheTouchTest20,stheonlyOMMwithlightpressure
touch funcuon selection No more dials to fiddle. with. Instead, an LEO
shows the functron youchoose. And whenyouswitch.yougetan audible
bleepandvisualblip to let you know.
I hrs smallwonder IS mimatunzationat its best. The newTouchTest20 is

themost innovative portable/bench-typemulnmeter in the industry today.
TOUCH/l"EST 20comescomplete WithTest Leads.TemperatureProbe.

and component Test Adaptor. ILEO Display}
PART # UST PRICE OUR PRICE

NLS TT20 $435.00 $390.00
NLS TT20B $467.00 $420.00
LCD Display (B Models With rechargeable battenes &
charger)
NLS TT21
NLS TT2IB
NLS 4 1140

OlIOAT83AT
132 CP1. .10CPI

OlIOAT82AT
&OCPl . 10CPI

Lp·l LOGIC PROBE-Hand-held logiCprobe provides instant
readingot logiC levelstor TIL oTL HTL orCMOS. Input Impedance:
100.000Ohms Min. Detect able Pulse: 50 ns. Malt Input Signal
(freq uency): 10 MHz.Pulse Detector (LED) : Highspeed IrainorSin
gleevent Pulse Memory: Pulseorleveltransiuondetected andstores
GSCLPl .. . . . . . . •. • Li st $50.00 OUR PRICE $45.00
LP-2 LOGIC PROBE-Economy version ot Model LP-1. Safer
than a voltmeter. More accurate than a scope Input Impedance:
300.000 Ohms Min. Detectable Pulse: 300 ns Malt Input Signal
(fr equency): 1 5 MHL Pulse Deteclor(LEO): High speed tram or
srngleevent PulseMemory: none.
GSCLP2 List $32 .00 OUR PRICE $30.00
LP-3 LOGIC PROBE ·HiQhs.eec logic probe Capturespulses as
short as 10 ns Input Impedance: 500.000 Ohms Mlnlmun
Oetectable Pulse: 6 ns Max Input Signal (frequency): 60 MHz
Pulse Oeteclor (LED) : High speed train or single event. Pulse
Memory: Pulse or level transition detected and stored
GSCLP3 List $77.00 OUR PRICE $69.00

DIGITAL PULSER
GSDCPI .. .. . . . . .. • List $83.00 OUR PRICE $76.00

GSCLTC·l L09ical Analysi s Kit-CompleteWith LP-l loqrc
Probe. OP-1 LogiC Purser LM-1 LogiC Monitor wiling accessories.
manuals and moldedcase OUR PRICE $220.00
GSCLTC·2 Logical Analysis Kit-For high-speedandmem
ory analysis Same as Model LTC-I . except substitutes LP-3 Hich-

. Speed toorc Probe OUR PRICE $245.00

OKIDATA
MICROLI N E P RI N TERS

The Industry Challenge: Make it smaller. Make i t better
Make it cost less Non-Linear Systems

has done it for three decades

Nme functions
I de voltage
2. acvoltage
3. oc cur rent
4 a c current
5. reststcmce
6 dtodetest
7. conductance (l-R)
8. logtc level and
9 temperature (K-type

thermocouple )
10 Peak hold on voltage and

current funct ions
t I Selectable audible

mdicctor tor continu ity
or level detection

12 3lh ·dtgtt resolution
13. a 1% rosie. accuracy
14 LCDdisplay
15. Overloa d protectIon
16 Satety des iq ne d test leads

FLU·D800 (Funct 1-6) .. $125.00
FLU·D802 (Funct 1-7) $189.00
FLU·D804 (Funct 1-9) $249.00
FLU·D810 (RMS Bench lOA) $269.00
FLU·D811 (RMS Bench w/Bott.) $309.00
FLU C90 (Case for D800. 802. 804) . '" $10.00
FLUY·8205 (Ca se for D810. 811) .... . $35.00

WITH FRICTION AND TRACTOR FEED
• Bl -DIRECTl ON Al 120 CPS • Paralle l and 50rl.11I0
• 9 II 9 Malll . (A lpha nume riC) • 110 Thr ouol1 1200 Baud
. 6 )( 9 or 12 Ma tllx fo r Grap hICs • Se ll Test
• 5,83. 10. 16 Cha ractors Per Inch - Out 01 Paper SWitch
• 6 or 6 Lme s Per Inch • Encnon Of tract or Feed
• 80 CP L 101 10 CPt fo r 8 2,\ • J~ t o 14~ Top 01 Form IS Wltch Sel ec table)
• 13 2 CPL ~ 10 CPl l of 83" • 10 D,fferent Charac ter Sets

From Our December RADIO ELECTRONICS AD

o $100 - $149.99. Deduct$10.00
o $150 - $199.99 . Deduct $15.00
o $200 - $299.99 . Deduct $20.00
o $300· $399.99 Deduct $30.00
o $400 - $499.99 . Deduct $40.00
o $500 & UP. . . . . . .. Deduct $ 10%

145·230. A whale of a mlnllcope
With our ingenious new MS-230. 30-megahertz. battery- operateddual·
tracemlnlSCope. portabuty'ssuddenly notaproblemanymore. At31bs10
OZ_. Its thesmallest lightestmimscope in the field today

The state-oH he art MS-230 works wonders on SIte or 10 the shop
Anywhere there's a need to accurately test or measure electronics
equipment
The versatile MS-230 IS perfect lor TV repairmen Services micro

compu tersystemswhen thechipsaredown MaintainSaviorucs equornent
With flyingcolors And diagnosis sophisticatedmedical equipment With the
orecisionof a surgeon
However. If your budget or needs demand somethingmore economicalor

less sophisticated. chances arethe MS·215 dual-traceorMS-15 slngle
tracewillfIt thebill.
PART # LIST PRICE OUR PRICE

• NLSMS230 30 MHz OualTrace Mlniscope .. $649.00 $579.00
• NLSMS21515 MHz Dual Trace Mlnrscope... $497.00 $439.00
• NLSMI5 15 MHz SingleTrace Mrnlscope '" $389 .00 $34 5.00

' Typlcal 3 dB point IS 8 MHz at 2-dlVlSion deflection TYPical

=~T~~e'B'~~~~ \~ \~1I1 s~~'6~~;vbr~~ec tlon . '~ . 2.MH.Z: $30.00
NLS41140 Leather case for MS15 & MS215 $45.00
NLS41180 Leathercase for MS230 $45.00

-----------------------------------------------------

Dyna mic range 8 div.
1V sync separator circuit
Built-m signal delay
line (V-352)
X-Voperalion
Sweep- time magntJier
(10 tim es)
Trace ro tation system
Fme adjusting.
click-positioning
funct ion

1UT·V202
20MHz DUAL TRACE

LIST PRICE: S850
OUR PRICE: $7 65

1V sync-separator circuit
Hlgh·sensltlVlty lmV/dtv
(5MHz)
Sw ee p-tune mooruner
(10 tunes)
Z-axis input (intensity
modukmon)
Signal delay lin e
Complete With 2 probes
CHI. CH2. DUAL ADD
DIIT. Vertica l
Dellecllon Modes
Xv operction
Trace Rotation

List $995.00
Our Prtce:$859.00

HITV302B

50 MHz 8r 100 MHz
DUAL TRACE WITH

CALIBRATED TIME DELAY
HIT V550B HIT VI050

50MHz with 100MHz with
3rd TRACE 3rd a. 4th TRACE

TRIGGER VIEW TRIGGER VIEW
UST $1745.00 UST $2390.00

SALE SALE
CALL CALL

Econorrucolly pnc ed
dual trace oscilloscope
Square CRTWith
Inte rnal gralIcule
(Illuminated scale)
High-accuracy voltag e
cxis & time a XIS set at
:;i5<,c~fied at 10'

Hlgh- senslllvlty
ImV/dlv.
Low dJ1fI
2 Yeo, Warranty

HIT·V352
35MHz DUAL TRACE

WITH DELAY
LISTPRfCE: Sl15000
OUR PRICE: $998.00

The HITACHI V550B (50mHz) an d VlO50 ( ICOmHz) offer
all the ccpcbtlmes you might expect from a lab grade
OSCillo scope Ccpobumes such as 3rd tra ce trigger
"./1'3:'11, a b ngrlt 6" square CRT, and a max, sweep ra te ot
2nS/dt'l (VI0 50) Sns/drv (V550B) Also. talures you may
not expect l ike. sensmvuv 01 1mv/drv (V550B) .5m/dIv
(V IOr...Q j (@ IOmHz. automa tic locus correction

30 MHz
DUAL TRACE

OSCILLOSCOPE
Hitachi ... The measure of quaUty.

HlTVI52B DUAL TRACE 15MHZ (no delay)
LIST $735.00 OUR PRICE $629.00

BUY WITH CONFIDENCE
From the Nation's Largest

~!;1a~!eQi~JDiStributor
Single anddual trace. 15 thru 100 MHz. All high sensitivity Hitachi
oscilloscopes are built todemanding Hitachi Quality standards and are
backed bya2-year warranty.They'reabletomeasure signalsa, lowas
1mV/diVlslon (with X5vertical magnrfler). It'saspecification youwont
findon anyother15 or30 MHzscopes. Plus Z-axis modulation. trace
rotation. front panel X-Yoperationforall scopernodels.andXl 0 sweep
maqruhcanon And.30 thru100 MHzoscillioscopes offer Internal signal
delay lines For ease of operation. functionally related controls are
grouped intothreeblockson thecolor coded front panel Nowhere'sthe
clincher: For what you'd expect to pay more. youactually pay less.
Check ourscopes beforeyoudecide. All scopes complete withprobes

DISCOUNT COUPON
SAVE UP TO 10%

VALID ON PREPAID
U.S. MAIL ORDERS
RECEIVED BEFORE

DECEMBER 31, 1981
OR PRESENT THIS COUPON

AT OUR RETAIL STORE BEFORE
DECEMBER 3 L 1981

Coupon valid only when att ache d to
Sorry. DISCount Coupon Not Valid on face of order. REB112

REDISC Shippmg Charges. Phone or Foreign orders

~~---------------------~---- - -- - -- - - -- - ----- -------------------------- - ------~CIRCLE 12 ON FREE INFORMATION CA RD



$12.50 PER KIT

TA-323 6 WATTS TOTAL
30W + 30W STEREO AMP KIT

0-30 Power Su pply

$10.50 each

This un it is a high
fide lity stereo player
which will give yo u
years of listening plea
sure and follow you
wh erever yo u go .
Made by the sa me
compa ny in Japan
who use th e " Big
Name,"
Complete set comes
with 1 Ste reo head
phone . 3 AA size el
ka line batteries . I
leather like ca rrying
case for p layer and 1
carrying case for star
age of 4 cassette tapes
and I de mo ta pe .

* SPECIAL *

$59.50 PER KIT

REGULATED DUAL VOLTAGE
SUPPLY KIT

± 4 ,... 30V DC HOO MA adj ustab le. fully regu lated by
Fairchild 78MG and 79 MG voltage regulato r I.C Kit

include s all electronic parts.
filter capa cito rs. I.C . heat
sinks and P.C board.

EXCELLENT
PRICE!

MODEL 001-003 4
Tran sform er (Optional)

This is a solid state all transistor circuitry with on board
stereo pre-a mp for most microphone or phone inp ut.
Power output emp loys 2 pairs matching Darlington Transis
tors . Driven by the pop ular 2N3053 Driver Tra nsistors.
Four built on board controls for: volume . balance . treble
and bass . Power supplies requires 48 VET 2.5 amp trans 
former. T.H.D. of less than 0. 1% between 100 Hz and
IOKHzot full power . (30 Watts + 30 Watts loaded by 8~) .

$29.50 PER KIT
$10.50 EACH

POCKET STEREO CASSETTE PLAYER
WITH STEREO HEAD PHONE

PROFESSIONAL REGULATED VARIABLE
D.C. POWER SUPPLY KIT

Allsolid state circuitry with high effictency power transistor
2S D:l8 H and I.C vo ltage requ lato r MC I 73:l . Ou tput
vo ltage ca n be adjusted from ()·30V at 1 am p curre nt
limited or 0-15V at 2 amp current limited . Intern al
resistance is less than 0.005 ohm: npple and noise le ss
tha n 1 MV. dua l on panel meter for voltage and amp
re ading. also with on bo ard lED and audible over loa d
indicator Kit comes with pred.rilled P C bo ard. instru ction s.
all ne cessar y elec tro nic compo nents. transformer and a
prof esstonel look meta l cabinet. The best project for
sch ool and the most useful instrument for repairma n,
Build one today!
MODEL TR SSA 0 ~ 15V D.C 2 amp
MOD EL TR 88 B O- :lOV D.C 1 amp

POWER SUPPLY KIT
tl-30V D.C REGULATED

Uses UA72 3 a nd ZN3055 Power TR~.
output can be adjus ted from 0-30V. 2 . .'
AMP. Complete with PC boa rd and all ~ I

ele ctronic parts Tran former for Power
Supply. 2 AMP 24V x 2 $9 .50

MARK IV KIT

$31.50

KIT FORM $ 8.7 5 EA.

IN KIT FORM $18.50

MODEL TA-2500

$ 119 .0 0 PER KIT

ELECTRONI C DU AL
SPEAKER PROT ECTOR

Curt off when circui t is short ed
or over load to protect your
amp lifier as we llas your speak
ers . A mu st for Gel circui ts.

• • • ... _ •• • • 4 • .. _ _ ....

. ,..
.. - . -. - ..

SOLID STATE STEREO GRAPHIC
EQUALIZER PRE AM P KIT TA·2500

Specifications:
• Total Harmonic Distort ion: Less than 0 .05 %
• Intermodulation Distort ion: (70H z:7KHz ~ 4: I SMPTE

Method) Less than 0.03%
• Frequency Response: Overall 10Hz '" 10 0 KHz

+ 0 .5dB. - ldB
• RIAA Curve Devia tion: (phono) +0 .2dB. -0 2dB

(30 Hz '" 15K Hz)
• Channel separation (at rat ed o utp ut 1KH z)
• Phone, Tuner. Au x and Tape Monitor better than 70dS.
• Inpu t sensitivity and impedance (1KHz for rat ed out put)
Pho no : 2MV 47K ohms Aux: 130MV 50 K ohms
Tuner: 130MV 50K o hms Tape: 130 MV 50K ohms
Graphic Equali zer con trol : 10 Ban d Slide Control
Frequency Bands: 3 1.5 Hz:G3H z: 125Hz: 250Hz:500Hz:
1KHz: 2KHz : 4K Hz: 8 KHz: 16KHz also with on panel
select or for Phono . Tuner. Aux 1 and Aux 2.
Power Supply: 117 VAC
Kit comes with all e lectronic components. transformer.
inst ructions and a 19" rack mount type metal cabinet.

MARK IV 15 STEPS LED
POWER LEVEL INDICATOR KIT

This new stereo level indi cat or kit co ns ists of 3 6 4 -color
LED (15 per chann el}to indicate th e sound level output of
your amplifier from -36dB +3dB Comes with a well
des igned silk screen print ed plastic panel and has a
se lector switch 10 allow floating or gradual output ind icating.
Power supply is 6 12V DC Wi th TH G on board input
sensitivity co ntro ls. This u nit can work with an y amplifier
from 1W to 200W!
Kit includes 70 pes . d river tra nsistors. 38 pes. ma tched 4
co lor l ED.all other e lectro nic com po nen ts. PCboa rd and
front pa nel.

$41.50 EACH KIT

MARK V 15 STEPS LED
POWER OUTPUT INDICATORKIT
All functions sa me as Mark IV but this is with
heavy duty alumin um front plate a nd case .
Ca n be easily slot in to the fro nl pa ne l of your
aut o. tru ck or boat. Operates on 12 V DC.

NEW MARK III
9 Steps 4 C o lo rs

LEDVU
Ste reo level indicator kit wtth arc-s ha pe display panel']!
The, Mark III l ED lev elindicat or ISd new de sign PC boa rd
with an erc-sh epc 4 color s lED disp ldY(change co lor from
red . ye llow. gree n and th e peak output indicated by rose) .
Th e po wer ran ge is verv la rge from - 30dB to +SdB. Th e
Mar k III Ind icat or IS ap plicab le to 1 watt - 20 0 watts
emphher operannq vo lta ge is 3V·<)V OC at ma x 400 MA.
Th e cir cui t uses I II lEDs per cha nne l It is very easy to
(OTl!1l'C I to the emphfier. Ju st hook up with the spea ker
output!

BUY 2 FOR
$4 .9 9

TA-IOOOKIT
$51.95

Pow e r
transformer

$24.00 each

ModelV-Amp 500

REG . PRICE
$11 9 _00 EACH

OURSPECIALPRlCE
$55.00 EACH

50 WATTS AUTO STEREO BOOSTER
BY VERTRONIX

S\>_ 'tcationse 50 watt s RMStotal (25W +
25\V)

• Frequen cy Resp onse : ±
O.5dB. 20Hl~20KHz

• T. H.D : O.2'.\', a t full rated
o utput

• Input Impedance: 20K oh ms
• Cro sstalk : Bette r than 90dB
• Se nsitivity: 1.5V for full

rated output
• SIN RattoGreater than 95dB
• Speaker l oad: 2 - 8 ohms
• Voltage Supply:9~ 18V D.C.

, 1 WATT AUDIO AMP I?
All parts are pre-assembled on a mini P~.
Boa rd . Supply Voltage 6 - 9V D.C.
SPECIAL PRICE $1.9 5 ea.

2 WATT AUDIO AMP
Pre asse mbled units . All you need is to hook up the
speaker a nd the volume control. Supply voltage from 9........
15V D.C. measures onl y 2" x 3V/'. mak ing it good for

portable o r discrete
applications.Comes
with hook up data. I- ....:.:=..=c:..c:..=..::...c:...=:..::..:='-j

5W AUDIO AMP KIT
...• 2 LM 380 with Volum e Control

~
UJIJJJJl Power Supply 6 I SV DC

O NLY
______ $6.00 EACH

10'•

lOOW CLASS A POWER AMP KIT
Dynamic Bias Closs ~A" circuit design mak es this un it
unique in Its cla ss. Crysta l clear. 100 watts pow er out put
will satisfy the mo st picky fans A perfect combination with
th e TA-I 020 low T I M. ste reo pre-amp
Specifications :
• O utput power : IOOW RMS into H-ohm

125W RMS into 4-ohm
• Freq ue ncy response : 10Hz- 10 0K Hz
• T.HD.: less than O.OOH%
• SI N ratio : bette r than HOdB
• Input se ns itivity: IV ma x
• Power supply ; ± 40 V @ S amp
• On e channel. nee ds two for ste reo

"FISHER" 30 WATT STEREO AMP

..

MAIN AMP (15W x Z)
Kit includes 2 pcs . Fisher PA 30 I

. Hybrid IC a ll electro nic part s with PC
Boa rd . Power supply ± 16V DC (no t
included). Power ba nd with (KF 1% ±

Super Bu y 3dB).Voltage gain 33dB. 20Hz-20KHz .
Only $18. 5 0

ONLY $44.50
X'Io rrner

$ 4 .50 ea.

~,~ FORMULA INTERNATIONAL INC. 1118 1

~ ~ H AA t1AN Se nd 51 .00
~~~ ~ M"O''''' l,hj"'~~poICN.se .~ :. ••Du'crtaw Fo r Det ailed

1 ,,~udio~.....co'1 -r:;r\ilUol -, Catalo gue

LOW TIM DC STEREO
PRE·AMP KIT TA·lO 20

Inco rpo rat es bra nd -new D,C. design that gives d freque ncy
respon se from OHz-lOOKHz ± 0 5dB' Added feat ure s
like ton e de feat a nd loudness contro l let yo u tailo r yo ur
ow n frequen cy supplies to elimina te power tluctu euon!
Specif ication s' • T.HD. less tha n OOSl"', . T IM less
than .005 '.\'• • Freq uency respon se . DC to 10IIKHL .±
(J..:,dB • RIAA deviation : ± II 2dB • SIN ratio better
then 70d B • Se nsitivity: Phono 2MV 47 K/ Aux . lOOMV
lOOK . Output level : 1 3V . Mex o utput: 15V . Tone
co n trol boss ± IOdB @ 50Hz/t reble ± lOdB @ I :, Hz •
Power supply: ± 24 [) C @ O.5A
Kit comes with rvqula ted power supply. <111 yo u need IS a
4HV C.T. t ransfo rm er @ O.[>A.
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CRYSTAL
CONTROLLED

WIRELESS
MICROPHONE

SYSTEM

MODEL 968

$4.50 EACH

. ULTRASONIC
SWITCH KIT

ELECTRONIC SWITCH KIT

~4$5.50 each

CON DENSER TYPE
Tou ch On Tou ch Off

uses 747 3 l.C . and
12V relay

Transmitter: FET mic for flat 30
-" 18 KHz response extra con
trolled 49M Hz AMBand for drift-

free performance. 100 MW
output (range approx.h mile)

for reliable lo ng range
transmission . Powered by
a 9V rad io battery [in 
cluded)
Receiver: Extra controlled
locks on 49M Hz trans

mitter signal.
With o n pane l

MURA WMS-49 VU meter
mon itors the signal strength from the microphone . Stan
dard ph one Jack o utlet connectio n to a PA.or other phone
input .9V batt ery included ,This professional set is ideal for
on stag e. in field. churc h. in house or o utdoor use .

WEM·36 FM WIRELESS MICROPHONE
TEET MODEL WEM-3 6 is a factory asse mbled FM
wireless micro phon e powe red by two AA size' ba tteries .
Tran smits in the range of 88 -108 MHz with 3 transistor
circuits to meet with F.e. e. pa rt 15 regu lations. Eleme nt is
built in a plastic tube type case with an omni -directional
electret condenser micro phone unit. By using a sta ndard
FMradio. signal ca n be heard anywhere on a one-acre lot.
Sound quality was Judged "v ery good ."• •

MOD EL WEM-36 $16.50 EACH

WHISTLE ACTIVATED SWITCH BOARD
All boards are pre-assembled and tested. Your whistle to
its FET con denser microp hone from a distance. as far as
30 feet away [sensitivity can be easily adjusted) will turn
the switch on . then match your whistle to it again . then it
turns o ff. Ideal for rem ote control toys. electrical ap pliance
such as lights. coffee po ts . TV. Hi-R . radio or other
projects. Unit works on 9V D.e.

SUPER FM WIRELESS MIC KIT
MARK III
This new designed circuit uses high
FEQ. FET tra nsisto rs with Z stages

..

pre amp.Transmits FM Range (88
I ZOMHz) up to Zb locks away and

~_
" .} • with the ultra sensitive condensor

microphone that comes with the
kit. allows you topickupanysound
within 15 ft. away! Kit includes all
electronic: parts. OSC coils. and
P.C Board. Powe r sup ply 9V D.C

FMC-105 $11.50 PER KIT

No FCC license
req uired.

OUR PRICE

$ 4 9 . 5 0
ADDITIONAL

MICROP HONE
(TRANSMITTER)

AVAILABLE
AT$28 .0 0 EACH

MODEL VEQ 11143

$12.50 EACH

, r." 1- · - ..

.. : 2 :00

MODEL 001-0076

* NEW ITEM *

MJ E29 55 PNP9 0 Walts BV~bO V $3 .0 0
MJE3055 NPN I. C~ 10 A per pair

MJ150 03 NPNZ50 Walts BV~ 140 V $12 .0 0
MJ I5004 PNP I. C~ ZO A pe r pair

SANYO ANTENNA SIGNAL BOOSTER
This Booster is specia lly des igned for UHF Cha nnels
(14·83). After insta lled this unit (between the antenna input
cable and the UHF tuner) will have a minimum of lOdB
gain. that is approximately 2 times better than what you are
seeing now. Ideal for those who live in apa rtments that can 
not put up an outdoor antenna . Size is so sma ll: only 2- x
II;' · X I ' . Supp ly voltage is 15 VDC.

ifili'

MUFFINFANS FOR EQUIPMENT COOLING
Th ese fans are pu lled out from
used computers . But care fully
clean ed by ultrason ic cleaner.
All in "like-new" condi tion.
Size 4 1 1/ 16 ·· x I ·I /Z·· x
4 11/ 16·' .
MODEL MF505

$9.50 EACH

MATCHED PAIR POWER TRANSISTORS
BY MOTOROLA

MJZ955 PNP I50 WattsBV~60V $3 ,5 0
ZN3055 NPN I.C = 15 A per pair

13 FUNCTIONS LCD-TIME MODULE
• Displays month. da te and

day of the week
• Displays hour. minute and

second
• AM. PM Indicator
• Alarm 1 and Alarm 2 (Inde

pe ndent)
• 10 Hours Stop Watch
• 12 Hours presettable count

MODEL 00 1-006Z down time
• Hou r Charm Indicator

$7.9 4 EACH • Bock light by touch of the
switch

These modules are brand new and made by L1TRONIX.
Designed for a man 's watch . Ca n be used for many applica
tions. Co mes with 2 silver batteries end the ceramic round
transducer.

~~ FORMULA INTERNATIONAL INC. ~ 1I8 1
~ll~ Send $1.009"1'.,.,. ~ otornoa \.Jr'I6e rS~oopur Cf\,U,. ", s~~.putdloJ.W For Detailed

1~J:lixoio' "CiiiiO.a t , Catalogue
~ ~ ~

'"""'""""' ()-de . $ 10 001 . 1 R• • ,(Hml$ Aacl 8'\ 511" Tax
PtIone ()- cIe<. AcCiKll~ on ...... 01 l,lC ON!.y NO C O O15\01. HOu ri 1tH Io'on 1"'- 5.11 V/S4"

'--------.

$ 6 . 5 0 P e r Kit

PRESS-A·L1GHT SELF
GENERATED FLASHLIGHT

Never worry about battery. EXCLUSIVE!$ 3 .9 5 ea.
because it has none! Easy to
carry' in pocket and handy to
use . Idea l for eme rgency light.
It ge ne rates its ow n electricity
by squeezing grip leve r. Put
one in yo ur car. boa t. ca mper
or home. You ma y need it
sometime! ~

DIGITAL TIMER/CLOCK
• ~4 Hour preset time to turn o n or ott
• l Z Ho ur gree n OS · display for tlme
• operated o n I Z ~ 16V A C
Th e whole timer is se lf
con ta ined in a compact
plasti c cese (as see n in
photo). Designed for VTR
with push butt on switch
for ea sy sett ing, Lrrmted
quantity ava ilable .

I NOW ONLY $ 1 2 . 9 4

BUY

NOW!

SPECIAL
PRICE!
ONLY

$15.50 PER KIT

All un it s ar e bran d new
from Senyo.
MODEL 115 -B-405A

$ 3 5.0 0 EACH

That sou nds and plays like the
real thing. All un its a re brand
new but without the case . Func 
tio ns of th e gam e include
double flipper control. kicker
control. 1,4 players. 3 speed
ball control. tilt switch. auto
matic score. extra bo nus cave
and ma ny more .All solid state
with LED panel. no moving
parts . Requi res 9V battery to ·
operate. speake r not included .

---- 1 ..---
,!!;~T . :

A perfect gift for yourse lf or frien ds.

SPEC IAL $8.99 EACH SPEAKER $1.25 EACH

ELECTRONIC MUSICAL TELEPHONE
REST KIT

This te lephone rest can be used as a door charm. an
a udib le indicator and for many other sound projects. The
special custom ma de l.C. is pre program med with 4
mu sical tunes . Kit comes with a nice looking plastic case.
pre-drilled P.e. boa rd, volume co ntrol. special so und l.C.
speakers and all electro nic co mpo ne nts and instru ctio ns.
Ideal for home or school projects.

: ;~ ~-~-J ~ •
.~.-- 0- 8'.~L

TENNIS

PART - 5 745 6

TV GAME BOARD
PLAYS 4 GAMES: TENNIS: HOCKEY: HANDBI'L L

AN D J AI-ALAI.
All boa rds comp lete wit h all par ts reedy to play. Requi res
6C size batteries and a small speaker for so und effects.
Th e boards were surplus from a fam ous game manufac
turer. They willplay on all US sta nda rd black and white o r
co lor TV sets. (Regular price for these games were $39 .50
each) OUR PRICE ONLY $ 6.50 EACH

ELECTRONIC PIN BALL MACHINE

HOCKEY

Tun er is the most impo rtant pert for the circu it. Don 't let
those $19 .00 tuners fool you!

FOR COMMERCIAL FREE
TV BO X BUILDERS

$2 .50 L~l 7H15 H20
$ 2 .0 0 NE 505 $2 .00
$3 .00 Connectors Set $ 1.00
$ 1.0 0 I C So cket S_t $Z.OO

LM :l80 $2 .00 MatchingTransformer s1.40
Sanyo UHF TUI,"r $:l5 .0 0 Tolr tod Coils
Capacitors Set $ 12 .5 0 IS_t of 4 ) $:l.OO
Resistors Set $2 .0 0 Speaker Cabinet $ 12 .9 5
Trim Pots. Transformer

Trim Caps S_t $ 13 .50 I8 V HOOMA $3 .0 0
Pots and Knobs $2.00

We sell you all the above compo nents in a package for
$1 2 5. 00 and yo u will re ceive a free predrilled P.C. boar d
and instructions at no c harge!

SANYO UHF VARACTOR TUNER
For UHF CH 14 83

Tuning voltage + IV~ +Z8V D.C Input impedance 75
OHM. I F. band width 7 - 16 MHz. Noise figure 11.5dB
MAX. Size Z".·· x [1,,,. x \.. .. Supply voltage 15 V D.e.

Sou nd I F. - 58.0 MHz.
Video I F. ~ 6Z.5 MHz.

,....Ib,... C " nu CDCK: IUCnDUATlnU ~.&Dn



Mini Relay
12v DPDT

WT 040 POUNDS

S P ST n on 12.'1 COIL
VERY SENSITIVE

~~;2~'~

~ $2
~~TERS I L
2114-L

300 NS

til
I"C IllOU NT /t· /ZOO $2

HERMETIC METAL CAN

SIZE: 3}4 X 3/ 8 X 3 18

WT 1- 3/04 L 8

t IAMONOBACK~
£L ECTIfONICS COM~Aflt1'

PO /lOX /ZOgS
SARASOTA, F L. J J ST'

PHONE ORDERS 813-953-2829
CONTlNEHTAL u S ADO s2 25 fOR T ~ [

fiRST L 8 a 25C fOR EACH EXTRA POUND
WEST COAST ADO $ '3 f OR THE fi RST L8

a 25C roR EACH ADDITIONAL POUIolD
FREE CATALOG

Aluminum Electro lyt ic
-GRAB BAG -

1oI0lolE SMALLE R HIAIoI 1,000 "" F D 1010 VOL
TAGES BELOW 25VOC lAG OF 4 WORTH $ 5

47$1 * ioo/20

.23

5 Way Binding Posts
red or black.

MfD PRICE

~
4 , 7 25 c
& .8 Z7 C

100 55 c

16 VoLT

4 .7 za c
Z2 30C

~
22 25c
47 25c

. 68 25 C
1.0 25 C
2 .2 lOC
33 30 c
"1' 30 C
6 . 8 35c

22 eo e

8U Y 100 TAKE
15~ OISCOUHT

TANTALU M CAP"CITOIt$
- OIPP£O-

MFD PftIC £:

~
6 .a 25c

"'7 sse
1$0 4!1e
330 1$(

~
3 .3 2 5 c

22 SOc
68 4~ C

I ~O 65 C
25 ~r

2 , 2 2~ C

33 zac
10 soe

H 35C

~
0 68/35\1 25 C

1,0 /50\1 30 C
& 1135V 35 c

Capac itoro 5200 mf 25v.

.49

H.J . Knapp of Florida Inc, ::z:
4750 96th St. N. St. Petersburg, Florida 33708

CIRCLE 19 ON FREE INFORMATION CARD

21.. X 3"

=

100 ua.@ 600 ohm I.R . $ 3.95

KNAPP ELECTRONIC PARTS

Voltage Regulator Dip Switch Min i Solid State Togg le Switches
ideal l or battery chargin g ~ 5 posit . .89 ®Buzzer ~.c:» ~1J11" 6 .. .. .. .99 '1- @ 1 2 V.

T07JT3AM P :~~~ ~:~w ~~~f;I·;1 .09 .98 .
Circuit Breakers Dip Sockets Magnacraft SPST 79

auto reset ~ ~ ~ : ~ . ·.· ; 8· : :~i;;: . ~~ Dip Relays SPOT mom cent er c tt • 99

39 18 Pin 22 .. w/ w. . 31 ~ SPDT If 99
• 24 pin 19 or 101$1 00 .. center 0 . . •

sea led glass or 40 pm . . 50 , ,... SPOT 99
1/5/10/20 AMP 10/

53
.50 42 P'~~~E 'coii~~~~6~~' 00 SPST NO 5. 6,12 .24 , SPOT 10 AMP 1.19

15'30 ptn AMPedge conn SP OT N.~ OPOT 1.95
36 172 pin double w~~~~ e~~;r 89 DPOT .. . . . . . . . . . . . . DPDT .. center off . . 2.09

edge gold S T, 52 25 OPOT .. only5,12,.. . .. 3POT 1.95
40 /80 pi n Winchester Idea l fo r TT L or CMOS

golOw' w 12 95 51 .9 9 or 10/514.95 4POT 1.95

Jumbo LEOS Dip Tanta lum Caps Popula r Transistors
~ red di ff used ~ 2N22219A TO 39 .. . . . .4'11 00/ "y dipped and solid ECG128 10 39 .. . .. .. 79

-' -,' 10/51 .00 l00 @3, '/ '. ECG123APTO I8 415' 00
« > 68 .10.15.22. 33 ,4 7 . @6 3v \ \ ECG1 59 ,T016 4/$100
- 100/58.00 22 68 @IO, ~ '.'\ ECG130 T0 3 79

1 5', 3 3, 4 7, 6 8 @ 16" \ ECG129 T0 220 79
Power One 15 @20V ' " 2N2222 or 2N2907 '':0'926;$; 00

5v. 6AMP pow er supply 47, 68,15, 22 . 33.47. 6 8 @3 5, Relays 0
~

22.68,1 @50v

~h"\1 1 25 Pott er/Bruml ield
~ L • KH-5870 12' iOPD~

reg. 5% acc uracy $23.50 f------- - M- u-ra- C-o- r-d-l-e-s-s- - --1 Dunn R~ed~ 9v9
Micro Switches Telephone System MRRSIA10324, i SPST •

mini OMRON SS5 w/ lever ~ AS IS Game Boards
micr o sw it ch #62 + V3 - IC Games by Mi lton Bradl ey ,

cherry E23 .= .49 (\ '~, ''''it#=-C'l,. " , " II co mplete Simon ,Comput e r Perfect , Compo
~-8

1

_ _ _ Hi nd , Starsound .

o0 1° ~3~~e~ $1;'~7;e;:-..J-' $43 .50 BARG~~, c~~~:~~;~N! 6 /$ 2.95

SEND FOR·
FREE

CATALOG
Or Call Us At (813)392-0406

.0 79" X .098"
2 0 m A at 1.75v
10 FOR $1. 00
200 FOR 518 .00

QJANTiTY PRICES AVAlLAfLE

KEY SWITCH

M 5 .P. 5 .T.
RATED 4 AMPS

" 125 VOLTS
$ 3.50 EA.

L.E.D.'s t
STANDARD JUMBO

DIFFUSED
RED 10 FOR 51.50

GREEN 10 FOR 52.00

YELLOW 10 FOR 52.00

FLASHER LED 111
5 VOLT OPERATION~

rr

JUMBO SIZE
2 FOR 51. 70

r

BI POLAR LE D
2 FOR 11. 70

SUB M IN I LED

~

R E LAY 1-....::-::=:::-::==::;--....e

TYPE N
CONNECTOR

KI";S <'<;526 BIU
FITS RG55, RG58,

RG141, RG142, RG223

SOLDER TYPE.
$1 .75 EACH
10 for $16.00 -

SUPER SMALL
PHOTO- FLASH
170 MFD 330 VOLT

it
11 /4"X 71s " CANNON XLR

• . 2 for $ 1.5 0 CONNECTOR
'\: 10 for S 7.00 ~~~ 1'QJ'IT~

7SQ MFD 330 V ~ CC»lECTOR

~
$ 2.0 0 EACH •

PHOTO FLA SH 10 for $19.0 0

2" HIGH X ~ " R E C H A R G A B LE
1 1/ 4" OIA. ~= ~ SEALED

51.25 EACH ~:= ~ LEAD-ACID
10 FOR $11. 00 .~-:: .., BATTERIES
*5 PECIAL!! * ~ ~.

~~o~~~ P~OTS ~ W ~ ...
10 lor $ 2 .00

100 for II VOLTS II AMPl'HR
$15 .00 3ls X 2 X 41j IN.

2 'DIA .l ~VOC ~ S 10.00
BUZZER SPECIALl 6> II VOLTS 71I2AMP/

50 e aach " 4ljX2X41jIN. HR

llll,ff~ ~oooo S 12.50

2" ALLIGATO~ CLIPS M F 901
7 clips lor $ 1.00~
100 clips for $12 .00 •
500 clips !of $ 50. 00

RFI
LINE FILTER

~
for line to li ne

, & line to ground
"," nof.. suppr •••lon

' ~ CORCOM " IOKII
Rat.ci : 10 amp

115/250 v 50-400 hz
$ 3 .75 ea. ro for $35.00

~::~FO~. ME,I.~'_
primaries ~

6 VOLTS I I 150 mA $1.25
12 V.C.T. • I 500mA $2 .50
16 .5 V. • 1 3 AMPS $ 6.50
18 VOLTS .t 1 AMP $4.50
25 .2 VCT .1 2 .8 AMP $5.50

CIRCLE 25 ON FREE INFORMATION CARD

MINI SIZE
BUZZERS

1i
}!! ' 0 3 v01l1 75e a

WITH WIRE LEADS

II 1}!! to 3 volto 75eaa

I1
WITH PIN TERMI~LS

3 to 7 'IOll a
WITH PIN TERMI~S

75caach

COMPUTER
GRADE

CAPACITOR
1,700mfd.150VDC
2 t/z " 0 1A X 4 314

M $2.00

3,600mfd. 040VDC .i1JlQ. -
I 3/8" OIA. x 3" HIL
6,400mfd.

60VDC $2.50
1 3/ 8 " 0 11>. X 41/4"
11,500 mfd .18VDC 51.50
t 3/8 .. 0 1..... X 31 /4'" H IGH

20,000 mId . 25VDC
2 " OIA. X 2lj" HIGH $2.00
22 ,000 mfd .25VDC
2 " C iA X 2 I/ ZJl'.HGo H 2.50
22,000 mld.40VD

440/220 TO 110 VOLT 2" OIA. X 6" HIGH ~
TRANSFORMER 45.ooomfd. 25 VDC

~
SOLA " HTIBZIOO 2" OIA. X 4" HIGH $350

. " . 440 or 220 volll 52 ,000mId. 15 VDC
~ to 110 volts Z .... OIAX 4 1/2 "'HIGH $3.00

72,000 mId. 15VDC
, bted 100 VA 21T DIA . X 4" HIGH $3,50

$ 15 .00 CLAM PS TO F1TCA PACITORS SOC ••

4PDT
• 14pln st yle
· 3 . mp conl. cls
• 24v oll dc or

120 '1011. e.co
• Used bu t lu lly l.sl.d

$1 .70 EACH
spetily COil vo Ua g.
LARGE QUANTITI ES AV AILA BLE

SO C KETS FOR RELAY soeUtI'!
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A to 0 Converter

259

8-Pln With Data

NEW!

14-Pln
With Data

Ideal for Modems 349
And Tone Decoders
9400. Converts input voltage to pro
portional frequency or vice versa . lin
earity: 0.05%. Works up to 100 kHz.
Single or dual supply.
276-1790 3.49

NEW!

v to F, F to V IC

T.L~07. Converts analog processes to
digital signals-up to 1000 operatio ns
per second. 12L technology.
276-1789 2.59

Semiconductor
Reference

Guide

299

NEW!
1982 Edition. Com plete data on
Shack1;ICs and discrete devices ,
plus over 82,000 substitution listings
276·4005 2.99

o to A Converter

449

NEW! 16-Pln
With Data

DAC801 . Produces varying output
voltages up to 20V pop with s-blt input.
Works with all logic famili es.
276-1791 4.49

Developed for Radio Shack by
Texas Instruments Learning Center

00 DC Circuits Vo lume I. Introduction to electr icity, voltage, Ohm's
law, parallel circuits and more . Fully illustrated. 460 pages .
62·2019 6.95
lID DC Circuits Vo lume II. Voltage dividers, capac itors, inductors and
more. Illustrated. 508 pages. 62-2020 6.95
[£] DC Circuits Audio Learning Package. Six standard casse ttes for
use with Volumes I and II above. 62-2401 29.95

......
CD
0>......

o
mo
m
:i::
III
m
:D

With
Leads

Tri-Color LED

FUll-Spec Device!

SFE10.7MA5-A. For updating FMIFs,
CBto 10-meter FM conversions,
more. In/out Z: 330 ohms. Bandwidth:
280KHz at 3 dBdown points.
272-1301 Pkg.2/1.99

10.7MHz IF Filter
NEW!
199
Pkg. of 2

Glows red on DC, green
on reverse DC, yellow
on AC! T-l :y.size. 2.2V
at 25 milliamps.
276-035 1.39

Small enough to hide, loud
enough to get attention! 1V,s" mtg.
centers. 273·055 1.69

Ideaf Status
Indicator!

Mini 12VDC Buzzer

Set of 10

• Dlecast
Venturi

• Delivers Up
To 70 CFM

A DIVISION OF TANDY CORPORATION · FORT WORTH, TEXAS 76102
OVER 8000 LOCATIONS IN 53 COUNTRIES

ltadl8 / haeK

Ideal for power supplies, com
puters, Ham rigs. 4%x4%x W '
273·241 15.95

00 Spiral Wrap. Neatly bundles
wiring. 5 ft. clear, 5 ft. black .
278-1638 Set, 2.19
lID Universal Cable Clip. Accepts
wire up to '12" dia. Self adhesive .
278-1639 set of 10,1 .69

SPST DIP Switch
Fits 16·Pln 199
DIP Socket

149 Pkg.
of 2

Magnet Wire

449~y'~

Micro Test Clips

With Instructions

Just rub circles, strips , and pads
onto PC board and you're ready to
etch! Set of four sheets .
276-15n Set 2.49

Ideal for coils and chokes . 40 ft. of
22-gauge , 75 ft. of 26-ga ., 200 ft.
of 30-ga.
278-1345 3-S 001 Set/4.49

NEW!
Spring-action, 1W'-Iong. Ideal for
testing on high-dens ity boards .
One red, one black. 8·Positlon. For digital or low-
270·370 Set , 1.49 current uses. 275-1301 1.99

NEW!

Retail prices may vary at individual stores and dealers

100k-fl Joystickr._-_

Slots Inside for Two 795
4%)(2" PC Boards

Modern two-tone styling, easy-to
work end pane ls. 2V. x5x5 V.:'
270-218 7.95

SPST Switch With
LED Indicator

Rated 2995 Amps!
• LED In Handle

Glows When "On"
• Ideal for Use

In Vehicles
Heavy-duty togg le requires a 7/'6"
mounting hole. 12VDC use only.
275-680 2.99

CIRCLE 7 ON FREE INFORMATION CARD 125



5-100 Souf\d 8ot; rd $J.495
8080A CPU 34 95
32K Sl.hc RAM (2114). •••• 39115
8K Eprom 12708/ . •• •• •• •••• 2.. 95
2108121115Eptom 3-495
N:.PProto Bd • •••22 95
Vec:lor8&OO PrOIO••_. •• ••. 22 20
Veclor 8803 11 1101MB,•••29 95
ACP EJlI~rw!Cof,n, ••••. 1895
13 SlOlMo!h llfBoard CWMCJ 3295
9 Slot Molh erBoa,d('HM CJ_2 1195
8 5101Mothlr jEJlpandabl.I _3'" 95
FIoppyI'CB(.·SHUGAltt! ••• •• 39tS
SI00 (AY5-8910)Sound Bd....3495
Apple Sound Bd_••• ••• • ••• 14 95

FLOPPY DISK I/O
177 1.o1 8- &M",,11c:oPt •••• 2495
118 1 Dual Floppy 29 95
1191.01 Dual F~. .. 3695
1191-02 Du.1 Flop py 4 95
1793 0 0. OS Floppy •••• •• . " 4,95

~~~ g;>iaDie~~f.~l,. : : : : : : ~:~
2143 Clock Gen , • • • • • • • • • • 18.95

Clniron lCl 139 • • • • • • • • •7lXl.00
VI. t .V-3000'25cpl • • ' " ' 49500

V·300/45 Cpl •• • • • 1795 00
Mall bu1& 5 •• • . •• • ••• •1!i95 .oo
An.dlle~1 • • • • • 1450.00
8 11811800 MST • •• . • •54g.oo

FLOPPY CHIP SET
Double DenSity
Double Sided Inc ludes : 1791

S79.95/sel lm
AID CONVERTERS

8700 8 bot Bona') ••• .... 1350
8701 10 bot BorIa..,.. 22 00
87038bot TS •..•• • 13 50
9400 Volt to Fre-QCaro. 125
87 50 3' . Dog,1 BCD 13 95
1408 L66 bol . . 3 9!1-
1406L 8 8 bot.. •. !' :i5

8~~'O A :.: .. ~ ~~
DAC 100 9 95

TV CHIPS/SOUND
AY38500-1 6 G.1me-s 8IW . 4 9!>
AY385 1!>CoIo'Co,werl~ .• 295
AY3860J- l Ra.d' IK e Glm e .. 8 95
AY386()6.1 w, peout G.J,"e . 9 50
AY3860 7·1 ShOOhng ~lle ry , •. 895
AY389 10 5;:lund Gt',.,~ca tOf 129!>
SN76477 TISound Gt'ne ralo< 3 9S
MM5320121 TV Synch Gen . 9 95
MM536 9 Ptes.c. le, •..• 3 9!>
LMl 889 RF Modu li lo< . . 3 95
1.41.457100 NSC Color TV 6115
MM57104 C!OCkGt'n 315
MlR ModulaIO'. . 299!>

WAVEFORM GEN .
8038 Fu nct ion Gen . • • • • • • •. 4,SO
MC"02 " VCO . ••• •••• •• .. 2 95
L M5~ VCO 195
XR2206 Funcl00nGenerator ••. 5 25

SHIFT REGISTERS
25Oo'V •• •• l .. 9 MM!500H •.• 50
2S01V . ••• 1 49 MM5056N 2 95
2511V .••• 1 49 MM5060 N 2 95
2524V .•• • 1 49 2510A ••• 195
2525 •••• 1 ..9 28.. 7 . " 95
2521 •••• 149 3341 •. 495
2528 ••• • 1,..9 335 1 1195
2529 .... 1 49 33 51 695
2533 ••• • 1 49 9403 24 95
33" 7 . • 595 9-408 . .. 9 95

CTS DIPSWITCHES
CTS206-2 I 75 CTS206 ·7 1 15
CTS206·4 1 75 CTS106·8 1 95
CTS206·5 1 15 CTS206·9 1 9!>.
CTS206·6 1 75 CTS206·10 I 95

CONNECTORS (GOLD)
DB2!>P(RS2321 •••• I • • 3 2!>
DB25S Fllmale •••• •••• •••• •315
Hood _. ..• •••• 126
Sill w/Hood. Slie S 7 50
22144 WfW. SIT. ,KIM .• 295
4)186 WfW. SIT. MOT ..• 6 50
5OI1GO 5-100 Conn«lor wlw . .. 9!>
5OI1oo5- 100ConoedOfIll .3 95

NAKED PC

SANYO'
MONITORS

VM4509 9" 8W
S.le Prlca 1 5V.~

OM50121 2" BM 23900
01.451121 2" Grein 249.00
01046013 13" Co lO( 415.00
NEe Gre.n 259.00
AM OEKl LEEOEX Vid eo 1001" 9 ,00
AMOEKILEEDEX 13" Co lo r39i.00
AMKEKIL~EOE~ 12"Or" n 1'7QOO

T!RMS: UN cMck. MIC. VISA.
AMEX, CB. or COO, COD reQUIre.
25'lit depos.t. Cha'ge Ofde rs pl....
II"ICluOee~ p1'atlOfl(\,t;1I Fore "iln ~
U S Fundi , Order by pNlrie. ma. or
1WX MINIMUM $10 00 . PIe..a In-

~~PP1~"~"S::'S~'~~f:t
2 lOs F"Of surface «Oct30C lor add.
hemll lbI. For aoraOd 70e lor addr
11ONl11bs fOR EIGN: Add 10'll>Ih<p
p1ng'ndna~ng COO'sS18 5 Ixt,.
Nol relponSobie 100 Iypol Some
Itllms Iut1l«I 10 poor w." We ....."/WI roght 10 ~m" quanhl .. s. some
Ittml lutltltCt 10preClOUl rrwtal adder
Ret• • pI"Ol1Q ml y .",ary from Ma.I
0r0er . We r...,.... the ngn t to sub
sl,lule ma/'l\d I

~pRINTERS
;..v __·,....;EPSON

MX-80 •• $495,00
MX·SOFT • • • . • • • •595,00
MX·'oo • • • • • . 895.00
MX·10 • • • • • •• 425,00

ux

1 ~~

'"",
'";15
>9 S

:~

'"."
'"102!l

'"'"'"es
esc

2.49" ..
~.~~
."
'"'".,.....
."
~ :~
r sc

sunc RAilS

DYNAIlIC RAilS

IC SPECIAL PURCHASE

4161411616Kj16 Pin)
Set o f S" ' 6' s 200 NI
4115 8K( 1SPInI
eoec..KJl1 P8P>,,)
"0&0 oIK ~ t (12 Plr>I
4096 011(. 1 (16 PI" 1

~~~; 1 1 ~~~~~PD 414
~i:~ : :~ - 64 K ~L

~~~ ::~ ~~~9~ 5

S2SOi&4",9 Ram 8.95
OP8304 Oclal Orlvl r 2,95
OAC8lSEX OIA c erw. &95
MCI850 HI SPied AID 1.95
MC6M2 SSDA 3.4g

~~jg~5F15C~CLR.m ::~ .,..---~~"""""",~!'t.
MK3853 SI. tic M. m 110 4 95
SN15136 .43 18MotI .4g
MC102 l0 89 19 MotI .49
LM33i .7i 74151 .4g
LM110CN .29 141151 .4g
LM111CN .29 74C14 .3g
lCM 1045 Pr ltC ~1on SlopWatch .•••••••• 239 5
ICM 1201 Otc~I.tor Controller •••• •••••• • 1.60
Srlen o.cedeCOUnler 12 ot1••• •••••• • •• 1SQ5

~~~4,~~07;~~1l~~,~~"."'.~~.~~ ..: ::.1~ :;
LM 1SSON Ground F. ult IC 3/1 00
LM 2QOON Qu.d Ampl ~..r 2/1 00
LM 2il 1N F'eq 10VoUCon'l 21199
AY-3·355O 4~. dog,t DMM 14 95
AY·5·3S01 oWMHzDVM . •••• 995

~'~84~3Jl ~o;:~~~~tecIOf•••• J:~ t-:=~~~~~;';';;';';';:;~.
ULN 2003A 1 Chinne l Dr...er •.•••••• •••••• 9i
MCM '''S05 154botSt. tlCRam .. . . . •••. 695
MOC 1003 14N28) 0pI0 Coupler•••. •••311.00
SPX33 Opto Cou~ ... . . . . . . . . •. . . . . . . . 311.00
IH 5045 CMOS Swltet1DBST. , 4 150
UA 304 5 Trane.May . . . . • . •. . . . . . . . •. . • . . . 1.25
TR 1402AUART. . . . . . . .. . .. . . . . . . • •• 1.95
MK 1001 Dyn. Me'll Shift Reg .. •3 is
53 1 STV010;~ C4rcuil •• . •• •460
aoeo A 8 81tCPU •••• •. -4i5
8100 CJ & 811.va 1iI,95
MM52SONPD 4 t l !C 2 1011TMS 4OlSQI
-4K.l1; l Oyn'fIlIC 22 PIn RAM ••••••••• ••••• 1.15

l5e04N PD ..1../40 Z1I2&aO/MK 4OIMI/
4K.l1; l Oynamoc115PIn .• ••

7520125 .••. 50 LM 381 •
'''Ba/1489 .• . 2/ 1 99 LM 4558
LMJ23K • •• •• • • 495 RC .. 136
MC 1371 ••.•.•• .a 95 RC 4 131
MM5198 ·-4A. B •. 295 . COM 502 7
Ll.4 317 12 5 COM 503 7
LM380 1 25

LED READOUTS
""' III SiolC*....... ....
0I.1t>ol )JO I'lId e--, C~Na t9
01.101 XlO IlIcl e-N'4:lt 99
f_ O:JH 3S1 IlIcl e-. ~.,. t9
f_0541 ~ 1'lId ~t.I:'IlOOe l +ll 99
f~05O.1~ ~ IlIcl e- tI'ilocl! 99
f~1 lS1 0l ~ 1lId CG'Y"Mcclt 99
"I D:.OI ~ 1'lId C<rrtAr'Ollli I+ll 99
f ~Oli )O: SOO "'"" c....... Cl,. 1 ~9
f~OS !lO SOO Or~ '-"'. tI'ilocl! 1 ~'

f~lIOOl toO l'lId Co7" Ci" 1]5
f~ llI'l 1 11 1C1l 1OO 1lIcl ~NWIi 115
~·73406001'lId 4. 1"'""*",,, 25ts
IOPSOI1 ·T»:! kltI llIll ~ ~ 1 S9 ~1JlO 1. 95
"'5012-1131 X'O AId Crf'lMcdl! 15
TlUC5 llIll ....", 5.1 195
TIl30I 2 IO llIll ~tl«Wy lOts
t cos 27~llIll ~00liNY ' 95
flU " 2101ltd ~ . ] 'Ir_oII 109!l
lIlAH2A )201ltd ....,., SiS
MNll0A 2]0 JIId A(N ~~ US
XA~XlI t :lOC1'lId ~NWIi '~ DI' 125
XAIlXll2 :lOC1'lId ~McdI!l"'DP 125
XA'ifXllJ XlC Iltd ~CAlf/IDI' 125

~~~ :~ =~:tl :~
XAIlX'52 XIC"- ~~tJIIOP It'l
XAIil1053 XlCc;.w. ~CA~I'J: O:' It'l
XA~~ )(Xl","" e-Cn'lOOellogNO:' 199
XAIl JOlI XlO~'" CO'M'NWliillq'tlO1 2 10
XAlOOIl JOCI'II\IlII- e- At\:IdIlAttOl' lI e
IWlJOl] JOO VfIlOor~CAlfIIOP 2 10
XAIi~ XlOVlbre-C»'t.dtIlq'lO' 2 10

SOCKETS
WlNWI1l P3 lft.1

. "'''s Lo-Pro SOldert.. :~ ~
.,
"" " :~" " "'" i: " "" ~~ """

,. '''';: " ' " '".. '" r e
-c '" ," t e

11 6 tEs~~ IN~~.~I~~N ~~~~O 2~

VERBATIM DISKEnES
100% CERTIF IED ERROR·FREEI

• 15TUCU MU lE IUltTl SII Cll· l l lft 5'.
rr1'( OESCFllPT101l p"'Cl '60~ 10

~~~ :~~~S':'tktk m~',,;:::::~=~~~~:i:"""'.
5~'1 6 16 1'Olt llJo'Cl,I(rOl)ClllS $29"

• U &ll TU CK ; OllItEIEUI l'f - I II "'E SlIU
5'. -WII .. I III''' tEMUTII IC

5n·OI So1l' IS«brtd. TRSlIOrtc 53125
511· 10 1 0 HOl!~trrS ","", rtc 3' 25
~17 · 1 6 16 1tc1tH...~ l,I< r:IQCIis 322S
• 4. TU CKS DOU l ESI.U. DOll .U HUffY 5'.
5!lO-(ll Sdt Sllct)o'fdSAoISO I,lPl s.2 $.3US
55(1,10 10~ lIr.18ASF WAlIGCO S399S
~50' 1 6 16 Koit~ I,IiC1V S3995
• r1 ..... CUTIfIU IISkfTTU
fna«! -(ll SO't So-9r DtnM, J I ~O Sll5(1
meooJ2 J2 H",~ 5.o-.tt SI'l"l J350
FO' 01-01 So1l'tOcobr~ J~.O . ~ 80
FOSSO.(JI Solt 0MlI Sl)fIl1 l\o1bt Otnsot , m e 019 10

VOWME DEALER PRICINO AVAILABLE
WE ALSO STOCK OYSAN -cAlL

MOS PROMS
21&4i!Kx8lTS • • • • •• . •• . • • . IUS

~~~~t!~S(2io:xeiis ' : : : : : ~:':
TMS211lS. :t5V, 12V •• • • •• • • 11 iS
21!S8.5V, 1,,50HSI •• , •• • • • • • •1.50
2108 '45ONS1 • • • • • • •• .5.15 •
2108 (&50N.} •• •• • • •• • ••• •• 5,25
1102A • . •• • • • • • • • • • • • • • • • •5.7'5
MM5203AQ • • • . • • • • • • • • • • •1·U O
MM52040 • •• • •••• • ••••• • • •iOS

ADVANCED SUPPORT
AM9S" "",'lh.PfoceslOl . 175 00
95 12 " "11'1 Proceu o,.. . 17500
95 13 Urw T.""r'lQ ••...••• 7995
"'1,A9 517 0 1.4 .4.Contr ol ler •••• 1895
AM!il5' 9 Un..-ersal lnlerr upl .•• 18 95

81102SUPPORT CHIPS
&520 PIA. 1 50
15522 Mult.. 1111S
8S~2.003J)04,005 , •••••• 21815
5532 18.i 5
55 51 •• •• ••• ••• • •• •••• •••••••• 1i i!

8OS0/S0SI1 SUPPOJIT
8155181 58I fO Z.. 95
8155 ItO WIth Eprom .• •••• .•.~ gel
8202 Oyn. Ram COnt..•••••••• 3'" 95
8205/7.51 315 o.coa.r •••• ••• 3 ~5

1521215bol I/0 275
152t<4PflOl'lylnt. •• •••• •• •••• •• • 525
152 '& Bu. O"",. r ••• ••• •••••• ••• 2 75
&22<4 ClOCkG.n.• •• •••• •••••••• 2 ~5
&22<4·<4 I<4MHll. ••••••• •••• ••• ••~15
&22& 8u.Orn..r ••• •• ••••. ••••• 2 i5
15T215 Bu. en...r ••••••••. •••••• 2 ~5

lS2215 Syl . Cor'ltrOI • • ••• •• • •• <450
823! Syt ConI .••• .• . .•• •. ..•• 5 50
152<43 110Exp , ••••••••. • . . • .g,50

:~~r1',·~~~:~·:: .::::.: :~·:· .: 1'::g
82 55 Prog ItO & 50
825 1 p,og OMA, , & g5

:~~~ ~~j d:;~'lro j l .~ : : : : : : : ~;.:;
&21" P,CO K.:rbOard.••••••• 15 "5

Z-SO SUPPORT CHIPS
laO ,PIO 2 5 MHz. ••.•••. 815
lSOA, PlO 04 0 MH z ••• 1295
I 8O-CTC 25 MHz. . . . . .. 8 75
Z8QA-<:TC 40l.4 Hz . . . . 12 95
zao. OMA 2:5 MHz.•••• ••• 29 95
UO A·OI.lA 40 MHz .•. ..•. 36 95
Zao-SIOrO 25 MHz ....... 35 95
UOA·SI OtO 40 MHZ .• . •. . .. 39 40
ZSO-SIO/ l 2:5 MHz ... . • •• 35 95
ZI5OA'~ IO/l .. 0 MHz •••••••• 39 040
Zao-SlOl 2 25 MHz. . . •. . .. 35 95
Zao.S10 /2 .. 0 MHz •••••• ••39 040

8800 SUPPORT CHIPS
&1510 12&Jl15R.m .•••••••••• • "75
&820 • ••••• • • • •• ••••••••• .& 50

• __ &50
Prio rit y tnt . • • • • • • • • • • 10.15

a Ep'om ••••••• 1&"5
5 CAT Cont • .2G"5

Col or CAT _. 2Q" 5
lSa50ACIA .••.•••••••.•••• •.•• . 5 i5
&852 Serial 4d,p!.r •••••••••• . 5 i 5
U&Q MOO:.m••• • ••• •• • • . •• • • • 'Oi5
ea82 Moduillor .. _ 11 i s
ea1 ,A ' OMHz OSC ,••••• •••. 258 5
ea1 5 ..• • •. ' ••••• •••• •••• ••••• • &i5
&seo Bu. Drl"''' 2. ' i
MClSlS4&& •••••••• ••••••• •••• • '8i5
680<41 .•••• ••.•••••••••• •••• •. 2485

MICROPROCESSORS
Z80Ql 16 bol la 8Mb • . ••• $ 18900
Z8002 16 boII 0 64l< ..... 149 00
Z8O•••• • • •••• ••••• • • •• ••• 9.95
Z80A • • • ••• • • •• • • •• • • •• • 13.95
F·8 138 501. .. . . . .... 16Sl~

2650 . _. . • . . • . • . . . . . . . . •. 16.95
CDl 802 . . . . . . . .. 9.15
8080" . . . ,41 5
ao&QA·4 '-4Hz •••••••• •••• 19 95
SAl E8065 .• .• . . . . . . . . .. .. •. ' 0(,95
aooe·' 10495
290 1 . . •.• . • . • . . . . • 9 90
2901'" .•• " 1495
2QOJ 4 i)ol Su~f$1oCe ••• 29 9S
Tt.4S9900JL •• • •• • • • • • • • 49 95
CP I600 . . . •.•••. 3995
6502 .• _. .9 95
6~A ..•••••• _••.••••• 1695
11,46 100 . . . . •. .. . ..•..•. . 29 95
&800 ..•. . . . . .• . .. .. . ... . . .. . . 11 .75
6&OOB20 MHz ••• •••••••• ••• 1P9 5
6802 P ••• •• . 1795
8035 ..•• , • • • . • . • . • • • . • • . 1 !:.~

80 39 . • . ••. 1995
INS &013N • • • • • • • •• •• • • • • 24 95
81 55 4995
87 48 . . • 69 95
6809 37 .95
8086 . . . 69 95

CHARACTER GIN.
2513 «)1 (5V1Ul)ge r • ••• •••• •. i 50
25 '3-<lOS (S\fJLower•• • ••••• • l0 i5
2513·AOM3tS"" Low. r•••••• • , .. i s
MCM &e110 AI CII Shlltad 12.i5
MCMe&740 Matn Sy mbol 13 ..S
MCM e&150 Al pn a Control 13 45

UARTS/BAUD RATE
TR1601B 15'1 12'11 3 95
AY51QI315'1.I N I " 95
AY5101" ""6 1115·14 \'1 695
AY5101 5A!186 3 15'11 695
11,46402 7 95
IM6"03 8 85
2350 USRT 9 95
16718Awos 1495
I.Ua n 14 UI .. •..• . . •. .. . •• U
MC14.. 1 1 1HI S
4701 1"95
WDI g" l 9 9~
COM 5016 ••••••• ••••••••••• • 16 95
tNS82 50 1S Sl5

KEYBO ARD ENCODERS
AYS--231& ••••••• •••• , ••• •• •• 13 15
AYS--3&OO 13 15

FIRST TO OFFER PRIME PRODUCTS TO THE HOBBYIST AT FAIR PRICES!
1. Proven Quality Factory tested products only. SA
2. Guaranteed Satisfaction 41l~
Call For Special School Discounts $19.9~

~. '''' '~ '' .' ...... ~ "

1009 00

' ''00
100900

94900

16900
.... ..9 95 .... 95

' ' ' 00

1049 00

11.95

"..""14 95
14.95

DIGITAL
MULTIMETER $31995

UV '!Eprom" Eraser

~
Model UV. ..11E S60.0S
Ho lds 4 Ecrom.. a! a tune
Back ed I,V 4~ yea r ~

exp erience
Model 5-S2T... $325.00

Pr n f t=> <;<; lo na l I nd ~J ...trral Mo del

~ BECKMAN
.,....~d! DIGITAL MULTIMETERS

to: ~ TE CH 300 Digital Mult imeter $110
T ECH 310 Digital Mult ime ter . .. . •.$ 140
TECH 330 Digi tal Mult imete r $189

~g:~8~ ~~~~~~C:rr~i~ ;Cs:se : : : : : : ~~~
HV ·211 High Volt ageProbe $35

. l Rp.221 RP Probe . . . . . . . . . . • . • $35

gt~~21 AD~ I~~~Te~~~e~~ k{t : : : : : : ~~
TL.242 Sq uare Test Leads $6

BIPOLAR CPU SALE
Signetics 8 X 300 8 bit CPU
While stock lasts 14.95 ea.

CEN TRONICS PRINTER
MOd.11 31 -~

• Ceotr cn c s com pl e te Pl'lntcr ~
• Thc737hasc'Icrythlng Check

• ~~CI:;~~cthc fcaturcS ·S 3 5 .00 4
32K STATIC RAM BOARD
2 or 4 MHz Expandable uses 2114L's

S·100
16K4 MHz Kit . . 159.95
16K 4 MHzA&T . 217.95
32K MHz Kit ••.. 289.95
32K4 MHzA& T .339.00
Bare Board • .• .. .39.95
Bare Bd. w/all parts

less mem • • ••• 99.95

NEW! from ZilO~. _~
Z-B CPU comes with ....... ' I

Tiny Basie & debug , , ' $69 .95
program on the I.C. ' wldata

$24. 95 TRs-aO/APPLE $24.95
MEMO RY EXPANSION KITS.

4 116·s. , 6K (200 /2 50 ns.)

16K 8 ocs tor S24.95 RAM
Specif y Computer

Call For Volu m e P n c ln g

ACP Price

$1499

TERSYSTEMS
The Preferred 8 ·100 Box

The new Series II CPU Board fea tures a 4
MHz Z·80A CPU and fu ll·featu re fro nt
panel. 20-slot act ively terminated moth er· '
board, with 25 amp power suppl y (SO/80 Hz
operat ion, Inc!. 68 cfm fan).

OPS·l . List $1795

SYSTEM 2A
with Z·80A CPU 4
MHz. 64K RAM. 110 Board. 20 slots. front
panel, double dens ity disk controller
board. Full1·year warranty.

List $3795 ACP Price 2995

NON-LINEAR SYSTEMS. INC.AI~
1OUC111 Ien 2D lWJjl

V·1QOO

5·100 WW
$2.99 each

Zilog 6104·4

ADVANCED--------
=::::~COMPUTER
PRODUCTS

TTTTTTTTT
Same as TMS 4044 but des igned specifi cally
for Z·80 based systems. This is fu ll-spec
4K x 1 RAM, 450 Ns.

While sup Iy lasts $1.49 each.

FO R TRS 8~ MODEL I,
, PMC 8(1~ -ZENITH H89,

~~~ ~ S·100, etc.
~1Q.e; ONLY 31000 ea.

.,~ MODEL V-801,
80 TRACKS, SS

. ONLY 42600 ea.
2 DRIVE CABI.E. . 211 .95 4 DRIVE CABLE.. 39 .95

~ MOSTEK MK4015
..'. 4K Dynamic RAM
. , I I Refresh while supply lasts only .49'
Pin equivalent to MK4027 except has 1 ms.

11800 MICROMODULE ~ PRICE LIST
MODELNO DESCRIPTION PRICE
9600A Songle Board MICrocomputer $49 5 00
9609 Advaf'\Ced S.nOle Bd Comp 16809 1 59500
960 1 16 Sloi Molner Board 175 00
9602 card Cag e 15 00
9603 8 SIoI MOlh ll" Board 100 00
9604 Power Supply 27500 ·
960 5 DC Input Power Supply 325 00
96 1a UI~ ,ty Prol o Board 3900
96 11 Antn P,OC/Mernoty Module 495 00
96 12 Buffered UI>I,I.,. Proto Board 4900
96 16 32K EPROM/ RAM Module 250 00

:~ ~~~r:;?Y::r~;~t~~ule i~~
9622 Seflal ·Paraller llO Module 3 25 00
9627 16K Sl al o(:RAM Module 470" 50 39500
9629 321<SIaliC RAM 450n s 69500
9629A 321<Staloc RAM 200n s 895 00
9630 Card Extender 68 00
9640 Mull tple PrOOrammable TI'Tu~ r 39500
95!)O 8 Channel DvpleKSe"al lJO Mod 39 5 00
96 55 Inl e1ltgenl Ta~ COI"Ilrol ler 5!lO 00
96103 32/32 1'0 Modu !e' 2 7500
96 702 Contac t Closure Module 350 00

UN POPULATED BOARDS (AlSOAv, .I"bI. '

2708 EPROMS
PRIME-450 Ns.

8 for $29.95

4K STATIC RAM SELL·OFF

"'\)~ THE lAST WORD IN8"
~~ FLOPPY-DISK ENCLOSURES
THe. VISTA Y-1000 FLOPPY DISK DRIVE SUBSYSTEM
• O'U' cNoM\IlIIIh ....-..W)'_Il:Ifci'l¥t~n~e ...
lr:t~n ~""""IdIcI~hll'Cl5t~

.flCft~n~-.."*QoMI.n..rd'l~tapt\lltS .5tng1
~bII05lr:t40~ .InlU\-oIIcp.M)'uDrIiI "'''cllUltb'llbe:tl .
.... IIUlJllll OSH,l, ..... . A:t:libN~1tI:nIn_..r..~
II'O"ldId Ji ro M l dIr,III (na Ill""* ... . OMkr1l '''~ . FttIns
1IlI:dJa'~'fl4I\~abMlntlly .... .....NlYcatnlpcIIiborrJg;rd
~. !lrtr.IMpA aul b MIIY~ ;rd Il\lilnltrW'U

DISCOUNT PRICES
CAIllIEr S 395
CAIIIET I2l..-.;tllIdldcn.I~ poiIIIIl'~ .. gOfj $1495
CAIIIET"' (2)cb.tilIllGcI (Irjr,IM (~fItWtt-.WY " calIl $1995

FIRST QUA LITY AT SURPLUS PRICE

RETAIL STORES OPEN MON·SAT • • Box 17329 Irvine, Calif 92713
S TO RE _1' 1310 - B " E Edl n g~r . S.nta An • • C A 9 27 05 Showroom s. A~I.I I . W"' ~hOl"~ ' " • FOR INTERNATIONAL ORDERS:
STO RE ' 2 .., W T, lmbl' R" ad Sa n J " ••. CA .51 31 • ('08) ....70 10 DIrect Order Lmes: (714) 558-8813 1310 E. Edinger (714) 95 3.0604
"Retail p rices may vary. . (800) 854-8230 or (800) 854-8241 SantaAna,CA92705 TWX : 91D·595·1565

SPECIAL PURCHASE
$59.95 Limited Supp ly $59.95
16K Altair RAM Boards. Fully Populated as Is.
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Buy a
System

and
Save

New~ software
We on ly offer App le
CPM software whic h
has been evaluate d
by our so ftware staff.

Visical c-Now Better Than Ever 169.00 WORDs TAR·Thc Benchm ark of
Visi plot-Graph your w orcprcc esstnc soft ware requires Z-ao

vrelcatc w orksneet s 149.00 &.80x24 349.00
VisitrendlVisip lot- Visiplot VTS.BOCP/M·Wordproc essor has no

wlTrend Analys is 239.00 screer'!menus u ses new keycap s
Visidex- The Ult imate (supplied) to dIsplay Key functions

DBMS vlalcat c Compatible 219.00 319.00 New

Vi~}~~~e~~y~~~~i cate 209.00 ~~~~·~k~~~17~~~fC:;~~I~~t;~~~~~~~.
BPI General Ledger 299.00 tlon &.chained printing 169.00
BPI Accounts Receivable 299.00 SPELLGUARO.WIII proofr ead Wordslar
BPI Inventory 299.00 &.VTS.BOText fi les against an
Stockfil e Inventory System 349.00 expandable 20.000 word dict ionary
tntot ory Inventory System 289.00 169.00
Microco m Microcourier 229.00 SUPER SORT·Wili sort, merge, &.
Microcom Microtelegraph 229.00 perfo rm record selection on your
Acco unting Plus II BIZPkg. 1250.00 CP/M Data Files 169.00
Stoneware DB Master 189,00 FORTRA 80·By Microsoft 195.00
Stoneware Utility Pkg (For above) 89.00 COBOL BOBy Micro soft 749.00

ACS BASIC ACCOUNTING SYSTEM. Total
acco unti ng sys tem incl udes GIL, AIR, AlP,
PAYROLL 699.00 New

ISpecial Complete Subsystem Offe r I
V1000 wflwo Qume Datat rack 8. Cable, ready to run
A800 App le II 8 ' Disk Con tro ller

Total Value $293900 your pr ice$249500

Break thru in App le II;) Mass Sto rage!

Vista A800 Quad Density DMA 8" Disk
Controller ,- ~

...t\ .o{?~B~,Iii G:11ll

+~' •
Model ABOD .. .. only$59500

&IIannlft·computcz~~
Apple 1:~~;~~Kk;e _ ~
• Z-80 Softcard Maxi-System
• 16K Ram Card

Disk 11 wfco ntro ller
Apple 11 wf48K Call tor mo re pr icing!
T o t al Va lue $271900 your price $222900

sa.'Je\ For Pasca l S stem add $42500

List 198"

AU
Auto mat ic Answer
Direct conne~t
0·300 Band

List 27995

Acp24595

CAT™
Answer Originate AC P 16900

Dd~Et~I:ct~
0·300 Band .~

List 249" ACP 18900

Calif ornia Computer Systems 2200

SUPER S·100 BUY!~
• 12 Slot MaInf rame ~ . .
• 64 b ynamic RAM
• CPIMTM2.2 ',..
• Z·BO CPU 4 MHz wISerial 10
• Double Densit y Disk Contro lle r

• Interface to Vista V·1000 Chassis

~~~C6~~~~~:~~;T~~E 1899.00
wit h (2) Shugart Double Density
Floppys mounted. add 1495 .0 0

'I' Rockwell Single Board
~ Computers

Arm':I~~p~~I:~:~~ ~:~:~ . . . $39"
Applicatio ns/Reference Manual . . . . . $16"

AIM 65 wl1K 435.00
AIM 65 w/4K 475.00
8K8AS IC ROM 99.00
4KASSEMBLER ROM 84.00
POWER SUPPLY 64.95
ENCLOSURE 49.96

TOTAL SYSTEM wl4K 669.00
SYNERTEK SYM·1 239.00
SO Z·80 STARTER KIT 387.00

~g ~.~~~~.~~~V A&1 j~~gg
sosec 200 Z·80 AU 399.00
RCA COSMAC VIP 199.00
CROMEMCO Z·BOSBC 449.00

ADVANCED
COMPUTER

PRODUCTS

_~ MINIMOVER·5

i&er!p::,~.?~BOTIC ARM
Assembled

W/Appll call ons
Manual

• Automation or
Robotic Assemb ly

• Educat ion In
Robotlc Prtclptes •

• Artl flcla l Inte1igence Experiments
• Computer Art and Games

$169500

1J~~:~o~: ~?:~d:~
• PB-101 21 00 PB·20 3A.... 14900

P8-102 25 00 PB·20 3A·I<Jt.12900
.. ""P8-103 , 43 00 """__..

MC1358 1.75
LM1414N 1.90
LM1456CNIN .49
MC148BN .99
MC1489N .99
LM1496N .89
LM1556N 1.50
LM1820N ,95
LM1850N .95
LM1889N 3.10
LM2111N 1.75
LM2900N .99
LM2901N 2.50
LM2917N 2.95
CA3013T 2.19
CA3018T 1.99
CA3021T 3.49
CA3023T 2.99
CA3035T 2.75
CA3039T 1.29
CA3046N 1.29
LM3053N 1..49
CA3059N 3.19
CA3060N 3,19
CA3062N 4.95
LM3065N 1.49
CA3080T 1.29
CA3Q81N 1.69
CA3082N 1.69
CA3083N 1.55
CA3086N .80
CA3089N 2.99
CA3096N 3.49
CA3Q97N 1.99
CA3130T 1.30
CA3140T 1,19
CA3146N 2.49
CA3160T 1.19
CA3190N 1.95
CA341ON .59
MC3423N 1.49
MC3460N 3.95
SG3624N 3.95
CA36QON 3.39
LM3900N .59
LM3905N 1.19
LM3909N .98
LM3914N 3.75
LM3915N 3.95
LM3916N 3.75
RC4131N 2.95
RC4136N 1,10
RC4151N 3.70
RC4194TK 4,95
RC4195TK 5.40
ULN2001 1.25
ULN2003 1.50
SN75450N .59
SN7~51N .35
SN75452N .' 9
SN75453N .•9
SN75454N .' 9
SN75491N .89
SN75492N .89
SN75493N .89
SN7~94N .89
TL494CN 4.20
TL4Q6CP 1 66

78HOS 5.95
78M06 1.49
78M,G. 1.49
LM10SH .99
LM108AH 2.95
LM300H .79
LM301CN/H .35
LM304H .98
LM305H .89
LM306H 3.25
LM307CN/H .29
LM308CN/H .98
LM309K 1.49
LM310CN 1.25
LM311~ .89
LM312H 1.75
LM311T 1.70
LM318CN/H 1,49
LM319N/H 1.25
LM320K·XX" 1.35
LM320T·XX· 1,39
LM320H·XX· 1.25
LM323K 4.95
LM324N .95
lM337K 5.95
LM336K 6.95
LM339N .95
LM340K·XX· 1.75
LM34QT·XX· 1.25
LM340H·XX· 1.25
LM344H 1.95
LM348N 1.20
LM350K 5.80
LM358CN .98
LM360N 1.49
LM372N 1.95
LM376N 3.75
LM377N 2.75
L>,138OCN/N 1.25
LM381N 1,79
LM383T 1.95
LM368N 1.25
LM387N 1.40
LM390N 1.95
NE531Vrr 3.75
NE555V .39
NE556N .98
NE!:tI1T 19.95
NE565NIH 1,25
NE568HN 1.75
NE587V/H 1.50
N E~92N 2.75
LM702H .99
LM709NIH .29
LM710NIH .75
LM711NIH .39
LM715N 1.95
LM723N/H .65
LM733N/H .98
LM739N 1.15
LM741CN/H .33
LM741CN·14 .19
LM747N/H .76
LM748N/H ,39
LM780CN 2.95
LM1310N 1.90
MC1330 1.95
MC1350 1 95

74LSOO
74LSOON .26 74LS164N 1,19
74LS01N .28 74LS185N .89
74LS02N .28 74LS166N 2.48
74LS03N .28 74LS168N 1.15
74LSQ.4N ,35 74LS159N 1.15
7.4LS05N .28 74LS170N 1.99
74LSOBN .28 74L$173N .89
74lS09 N ,35 74LS174N .89
74LS10N .28 74LS175N .89
74LSl1N .39 74LS181N 2.20
74LS12N .33 74lS1 90N 1,15
74LS13N .47 74LS191N 1.15
74LS14N .95 74LS192N .98
74LS15N .33 74LS193N .98
74LS20N .26 74 LS1 ~N 1.15
74LS21N .33 74LS195N .95
74LS22N .33 74LS196N .89
74LS26N .33 74LS197N .89
74LS27N .33 74LS221N 1.15
74LS28N .33 74LS240N 1.69
74LS30N .26 74LS241N 1.69
74LS32N .33 74LS242N 1.69
74LS33N .55 74LS243N 1.69
74LS37N .45 74LS244N 1.49
74LS36N .39 74LS245N 2.20
74LS40N .26 74LS247N 1.10
74LS42N .79 74LS248N 1.10
74LS47N .79 74LS2..9N 1.19
74LS48N .95 74l$251 N 1.40
74L$51N .26 74LS253N .98
74LS54N .29 74LS257N .85
74LS55N .29 74LS258N .98
74LS73N .45 74LS259N 2.95
74LS74N .42 74LS260N .65
74L$75N .59 74LS261N 2.49
74LS76N .45 74LS268N .59
74LS78N .45 74LS273N 1.75
7..LS83AN .79 74LS275N 4.40
74LS85N 1.19 74LS279N .59
74LS86N .45 74LS283N .99
74LS90N .57 74LS290N .99
74LS92N .75 74Ls293N .99
74LS93N .75 74Ls295N 1,10
74Ls95N .88 74LS298N 1.19
74LS96N .98 74Ls324N 1.75
74LS107N .45 7..L$347N 1,95
74LS109N .45 74LS348N 1.95
74LS112N .43 74LS352N 1.19
74Ls l 13N .43 74LS353N 1.19
74LS114N .43 74LS363N 1.49
74Ls 122N .55 H L$365N .69
74LS123N 1.19 74Ls366N .69
74Ls124N 1.35 74Ls367N .69
74Ls125N .89 74LS368N .59
74LS126N .52 74LS373N 1.89
74L$132N .79 74LS374N 1.89
74LS136N .49 74LS375N .69
74LS138N .85 74LS377N 1.95
74LS139N .85 74LS385N 1,95
74LS145N 1.25 74LS386N .65
74LS148N 1.49 74L$390N 1,95
74LS151N .79 74LS393N 1.95
74L$153N .79 74LS395N 1.70
74LS154N 1.70 74LS399N 2.35
74LS155N 1.19 74LS424N 2.95
74LS156N .99 74LS668N 1.75
74LS157N .85 74LS670N 2.29
74LS158N .75 81LS95N 1.69
74LS160N 1.05 81LS96N 1.69
74Ls161N 1.15 81LS97N 1.69
74LS162N 1.05 81LS98N 1.69
74LS163N 1.05

LINEAR

C04098 2.29
C04099 2.25
MC14408 12.95
MC14409 12.95
MC14410 12.95
MC14412 12.95
MC14415 8.95
MC14419 4.95
C04501 :39
C04502 1.65
C04503 .69
C04505 8.95
C04506 .75
C04507 .95
C0 4508 3.75
C04510 1.19
C04511 1.19
C04512 1.39
C04515 2.75
C04516 1.45
C04518 1.39
C04520 1.25
C04555 4.95
C04556 .99
C0 4566 2.25
74COO .35
74C02 .35
74C04 ,35
74C08 .35
74C10 .35
74C14 .72
74C2O .35
74C3O ,35
74032 .99
74C42 1.35
74C48 1.89
74C73 .75
74C74 .75
74C85 1.79
74C89 5.95
74C90 1.19
74C93 1.19
74C95 1.49
74Cl07 1.19
74C151 2.49
74C154 3.50
74C157 2.10
74C160 1.85
74C161 1.55
74C183 1.65
74C164 1.M
74C173 1.35
74C174 1.35
74C175 1.35
74C192 1.85
74C193 1,65
74C195 1.55
74C24O 2.19
74C244 2,19
740373 2.39
7403" 2.39
74C922 5.39
74C923 5.85
MM8OC95 1.50
MM8OC97 1 25

.35

.35

.35
1.05

.25
1.39

.45

.45

.35

.25

.45
1.39
1.15
.59

1.19
.89
.46

1.10
1.19
1.15

.29

.75

.25

.65

.86
1.29

.45
3.25
2.15
3.25

.95
1.95
1.29
1.25
.95
.65
.85

1.75
1.25

.99

.45

.69
1.10
1.10
1.10
3.96
2.95
9.26
1.39
.76
.35
.49
.36
.36
.35
.35

1.29
.35
.36
.35
.35

1.95
2.95

.99
296

C04000
C0 4001
C04OO2
C04006
C0400 7
C04008
C04009
C0 4010
C0401 1
C04012
C0 4013
C04014
C040 15
C040 16
C04017
C040 18
C040 19
C04020
C0402 1
C0 4022
C04023
C04024
C04025
C04027
C04026
C04029
CO.403O
C0 4031
C04032
C04034
C04035
C04037
C04040
C040 41
C0 4042
C04043
C04044
C04046
C04047
C0 4048
C04049
C0 4050
C04051
C04052
C04053
C04055
C0 4056
C04059
C04 060
C0 4068
C0 4069
C0 4070
C04071
C0 4072
C0407 3
C04076
C0 4076
CD4077
C0 4078
C0408 1
C0 4082
CD4085
.C04069
C04093
C04 W4

7400
5N7400N .19 SN74'23N .59
SN70401N .22 5N74125N .39
SN7402N .22 5 N74126N .44
5N7403N .22 SH7412srj .59
SN74(MN .22 5 N74132N .69
SN7405N .23 SN74136N .75
5N7406N .23 SN704, 39N .95
5N7407N .23 $N7041 41N .79
SN7.c08N .26 5N 74142N 2.95
SN7409N .23 SN7·U 43 N 2.95
$ N74 10N .22 SN74144N 2.95
SNU1,N .29 5N741.45N .62
SN74 12N .29 SN704U7N 1.95
$N7413N .39 5N741 .(8N 1.20
$NU14N .59 $N74150N 1.09
SN 74 16N .29 SN74151N .67
$N7417N .29 5N 74152N .67
SN 7420 N .22 $N7.4'53 N .67
SN7421N .35 5 N74154N 1.19
SN7422N .29 $N7.,55N .78
SN7423N .29 $N7"'156N .78
SN7425N .29 5N74157N .69
$N7426N .29 5N74 158N 1.65
SN7.(27N .25 SN74160N .88
SN7.(29N .45 5N74 161N .88
$ N7.(30N .23 $N 74162N .89
5 N7432N .29 SN74163N .87
SN70437N .25 5 N74 164N .87
SN7...38N .29 SN74165N .87
5N 7439N .29 SN74166N 1.20
$N7440N .19 5N74167N 1.95
SN74 41N .79 5N74170N 1.69
SN7 442N .57 SN74172N 4.75
$N 7443N .95 5N74173N .79
SN744.4N .95 SN74174N .89
SN7445N .79 5N7 4175N .65
SN74 46N .79 SN14176N .75
5N744 7N .85 SN74 177N .75
$N7448N .79 $N7 4179N 1.34
SN7450N .19 SN74180N .75
SN7451N .19 SN74181N 1.75
SN7453N .19 SN74182N .75
SN74~N .19 SN74184N 2.25
SN7459N .25 SN74185N 2.25
SN7460N .23 SN74186N 9.95
SN7470N .29 SN74188N 3.90
SN7472N .29 SN74190N 1.15
SN7473N .34 SN74191N 1.15
SN7474N .34 SN74192N .65
SN7475N .38 SN74193N .85
SN7476N .34 SN741~N .85
SN7479N 4.60 SN74195N .88
SN7480N .49 SN74196N .85
SN7482N .95 SN74197N .85
SN7483N .55 SN74198N 1.39
SN7485N .65 SN74199N 1.39
SN7486N .35 SN74221N 1.19
SN7489N 1.75 SN74251N .95
SN7490N .39 SN74273N 1.05
SN7491N .57 SN74279N .75
SN7492N .45 SN74283N 1.40
SN7493N .45 SN74284N 3.90
SN7494N .69 SN74285N 3.90
SN7495N .65 SN74290N 1.25
SN7496N .69 SN74298N .95
SN7497N 2.90 SN74365N .88
SN74100N 1.20 SN74366N .68
SN74107N .32 SN74367N .88
SN74109N .37 SN74368N .68
SN74116N 1.95 SN74390N 1.45
SN74121N .29 SN74393N 1.90
SN74122N .39 SN74490N 1.90

CMOS

CIRCLE 6 ON FREE INFOR'MATION CARD



$3,i6
$4.95
$!S.95
$3.95
$3.26
$3 .9&

Price

14. .. f., •• 1MI.••cks.
II-S. ,._ .".~ .r
...,. "'ltw l"•• f AC ...
DCI" loati...·

O utput

O ·Su b m inia t u re P lu g • • • • • •• $2.9 6
O -Subm in iature Sock et •• , • • $ 3 .5 0
S c;re w Lock Hd wr. (21 D B2 5S/ P 2/$.99
Cove r fo r OB25 P/S • • , • • •• • $ 1 .7 5
P.C. Ed.. 122/44 Pin I $2.9 5
BNC Plug $ 1.79
BNC Jock . . .. .. . . . . • .. $3.79
UHF A dlp te r , • • • ••• _ •• • $ .49
UHF P,n.1 R ecp• .• • ••• •• • $ 1. 29
UHF Adapter • • •• • • • • •• • $ 1 .6 0
UHF P lu g • •• • • • • • • • • • • $ 1 .6 0
BNC Plug $ 1.79
O NC B u lkhead R ecp. • • •••• $ 1 .2 9

11 7 V/60Hz
1 17V/6 0Hz
1 1 7 V /60Hz
117V/6 0Hz
12 0 V/ 6 0 Hz

1 1 ~nv)ilOHZ

CONNECTORS

AC and DC Wall Transformers

JE610 ASCII
Encoded Keyboard Kit

~

FULL 8 ·BIT
LATCH ED OUTPUT
19·KEY KEYBOAR D

TRS-80
16K Conversion Kit

Expand y o u r 4K TRS ·&O System t o 16K.
K it com e ' co m pl e t e w it h:

* & el. M M5290 IUPD416/4116) 16 K D yn . R ams (- N S)* Docu m e nt l t io n fo r Conve rs ion
TRS· 16 K2 *150NS .. .. . •. •.. . . . . . $ 29.95
TRS-16K3 *200 NS .... . •.. . ... .• • $2 4.95
TRS·16K4 *250NS $1 9.95

AC 500
AC1 OQO
A C170Q
D V 920 0
OC90 0

JE600
Hexadecimal Encoder Kit

'''::'- ~....._~

0 "",",,"

0""""'"INS1nlN·I
lNS26S1N
MM5I1I7N
MM§lI14N
COP4Q2N

ELECTRONICS
Jarneco

C.U
" lilt Inp" t /O"tll" t
Priority Inl."uptC ontrol
III·Olr"'tlo nlll B"s O,. r
Clock (hnerlltor/Orl r
0"1 Orl.... r
S...".m Cont rol.. ·l8usO rl....
I vn . ....Controlltr
110 1:11 llllnll.r fo, .. sa rl.
A....nch'ono"s Com..... EI. .....nl
PrOi. Co....m. I/O (USAAT)
PrOi. Inl lf ... 1Tlm.r
Pro• . Paflll".r.111O (PPII
PrOl. OMAC ont rol
Pro,. lnll rru lltC ont ro l
Prot . CAT Contr oll.r
"'0• . K.... lloarClfOlJllllI... Int. , fac.
S....II.... TI....ln. El. .....nt
. ·ell el· Olr.d,o". 1 Aecll".'
.. ell 8l· Dlrecllo ". 1 Aecal r
I ·e ll el· Olrldlo".1 Aec.I r
Od lll utch.d Paor lllh.rlll O,. ....'
cellll U ICh" Pfl lph. rlll Orl". ,

JE608 PROGRAMMER
2704/2 708 EPROM PROGRAMMER

GENERAL APpLiCATlON~

• To program EPRO.. S 2104 and 21Ot.

: ~~~~:~:':tf:r~roco::::,~c~~~~:.: ~: :::r.-:.EPRO::!:d~O;~dlll~H
• To .lotll pt09f~ RAMS for Itl.,l tlon ,

~:Tr;~~~~~1,~1~r:~~I=-:;
"-vI•.., dl.plays the con~ of the IU.... from::?'PRO.. Chl9. DfteIopmenl 01mlcf'OtKOC"l« .ystems by
_1M of • rtbbon c.t»e tromthe prog'lmmer pana l tHI socket to tIM EPROMsocket on tIM mlcr09fOC'"lOl"

~;:"~:':Rc.::::I:ft~:::t=r::r~ data cha u=:~F'=J~;t:~~~;~~~:
==·':~=:I~~4=~~m:.C:=I: er:::'I.:~ .~m:y~~:'lt·~OC1:
-..0 fOf"Ce In'Mrl Ion type. P_ .-qulrMMflta: 11 tw. Compact cse.k·top anc~,..: Cok/f.
~~~~~: c... wlth Itght tan paMI. and NMt pieces In mocha brown. Sb:. : J"""Hx 11"W

The JE«lI EPROM PfOQ...""..la.com~"'".conl.ln.dunitwtlicft.~tof«lmPU1el"COl"\tl'Of snd requ.... no
~ -vsterNfor Itt OC*IbON. The EPROM an ba~ from tha H~ Keyboardor from • pre.
~ EpROM. The J EeOIPrograrnrner a n W1U1lI1.I . progr.~ EPROM bytht u.. of Itt inwmalRAM cim.ri1l.
Thiawll aIowtht_wtMt or pr. teat. progr..... for • ..,..*"~ prior 10progrllTVYling . chip . Arr, changMinthaprogr.....can
ba «l t«'l<! dirKtty lnto tha maA'TlOI'Y drclJltsYotththa H. q dadrna l K"Y'bc*d.o the t r~ thaWltirllprogrsmwlllnot ba
"*-iY. The JEeOI Prograrnrner eontainl • PfOgrtrnrn..-/ BOlI rd w /2$ Ie . & IndudM pow.,- MIppIiat of: .5'1.
+ 5'1, + l'N.nd +'11N. The HaxadKirMI Kaybc)lrd lind lEOfT.-t SoO:.atP. nel bai rd.r. .-pere:. HMmbIiHwithirlthe

"""".
JE608K Kll $399.95
JE608A Assembled end Tested $499.95

JE808·16K ADAPTER BOARD
a ......' 0.1<:011'T1O., FOR 2718 /2758 EPROMS
The JE«:& 16K.Adapt. llc»rd l~the JE«el"rogollrnmartobamodilladlorthe_~'progr.rntI'linior the 271••nd
27M E' ''OMS . Tha acs.pter PtQ'o'ldea for l<ldinlil .., __-nClIfor tha 2" bit .nclMlloforMlactlng1Mprapetpowar .nd

~=:::~::~~Mw.::.~:.R~Mtt::t~:~-=~,~~jW.IK~~.~MI*Il.Ityto MCh

JEllQ8.18K Adap Board K~ S29.8S
JEeoa.Upgr.de (Send .uembled JEe08to f.ctory fo r adapt.r iOltlllation Sas.SlS

of the JE608-16K Adapt. r Board Kit )
JE808A·18K Mod . _ JE608w/Adap t.r IJEeQS.16Kll nou llld SSiU.iS

$10.00 Min, Order - U .S . Funds Only Spec: Sh..ts - 25e'
Ce li f. R esidents Add 6 % Sales Tax Send 8&,1 Postage for your
Postag e -Add 5 % plus$1.50 Insur ance FREE 1982 J A ME CO CATA LOG

MICROPROCESSOR COMPONENTS BOOKS
HadOfltlI Semk:onduc tor - IntenM_ Int lll

- SOSOAl8OSOA SUPPORT DEVICES - - f--OATA AcaUIS ITION (CONTIN UED) - - XlOO1 :g=I~~~~~·AjD ·~" · · · · · ·· · · · ·"··
UI ADe.tCCN ' ,lIlt IVO Conftrt.r (loCh. M...Itl. ) '-2S 3000Z Nad~ Intarf.uData Book . •. • •.. •.. • • . •. •. • . . . •. • . •M.II
us AOCCIIUCCN ...en A/OCOO'l rt . r (l'-Ch . M"ltl .1 10... • C704PIJIlMI OP. OS8000, OS3eOO. DS7S000, etc.
I .ts OACIOOOLC N Ill-liltO/A Con Micro. CO ll. (o.GI"' I 11.,. 3lIOO3 Natl-t U"..r Data Book .

~: ~:::.::~~ :::~~:~:::::~~r~~~ t.':~ ~~I~: JOOO4 ~~:r'~Ii~:~~~~om~ (22.. pegeI, M.•
~: ~:~=~~~ ~::: ~~:6:~:~ : :~ :~-= ~:~ : ~ ::: 30001 :;:=.W~ots~~taS8::.DM8000 .~ .
s..ts CD«l5IN I-Chllnnel Multllll. K.r 1.1, XIOOI Buy . bov. tJ l 30001.3.I5.....t . ..•• . . ••• ••.. • •••. .. •11.lIIlot

~:: AYoS·lOlJ )OKDA~~~"';; T ."_I~ :~~~~~~~~~~= : : : :: : : : : : : : : : : : : : : : : : : : .~::
U S llOI 2Sbl St. t lc I.'" Ful <Sat.thMta for Int produeu Ind. "*l"IOl"Y0aYi0M.
US IIOJ IDQ04 111 O...n..... lc .M micfoproc. , pertpher & IndusU mlI. products (1328 PtlQatI
S.~ 2101 ('1011 2Sb4 SUIIC U S 2Ol5610 Intlll P.ripIMral DMlsln Ha ndb oo k .... • . ... .. .• . •.. . • ... n .1O
I.~ 21W IDQ04 KI So l.tlc 1.11 fu Mdata sMets , -wi. not" for lntlll periphefIIl dwic:e
U S 21L.02 I~lll I Utk us ~ 1&44 ptlgea)

Jt .'t!l 2111111111 2lo6K""Utk 1.ts
1.95 2111: 2!6K4 Soh tk MOS 4.•
I .ts 2114 UQb.. ".tlc -t5Ons .us
1.ts 2H4L I02b 4 St. tlc *"s Low Pow.r 1.49
1." 2114-l 1lll'4114S UUc2Olln1 l.ts
1.95 2114L-l 1l»4114St .tlc2OOrlILo... Po .... r 4."
SlS MS2CIO 21b lSht ic "til
US 4nlN-4 (UP0411' 11KOV". ....' c:&lns (MMUtON-41 2.ts

4l14N·1 Io4 K 0 ..." ..n IC2OClns 1' .91
--6800/6800 SUPPOR T D EVICES - - MM2I41J 41MblF.U lOnl l.ts
MCIIOO MPU 1.ts 1101 2516K 4 St.t lc J.ts
MCII02CP MPUw.th Clock.114 RAM 14-'5 MMUU Il»4K I Dv" "nlc Fully o.C OCl.Cl .M
MC6IIOAPI taK' Su t.c RAM 4." MMsa2 2Kxl OVn. ....lc ...
MCII21 "'rlll".r4olInt.r. ACl . lll (MCIUO) ,..., MMS»OItJOl 'Olibl OVn. mlc 4.ts
MCM2I ,",Ior.t ... Int. rr"ll l Cont rOll.r lI .ts MM\2tON-l(4UII 11KO...na....lc 1S()rl1 (UP04I1C·ll 1.95
MCMJOU ~d·.11 AOM (MCilAliHj 14." MMUttJ·1A IK O...n. JOClI'I s (lo .... r .. of MMSnCU) UI
MCII5CI A n.chronOllI Comm. ACl ' lll.r "tI 1-4""611..... 1' K (2K"'1 St. Uc 200ns lUiS
MCIII.Z S n.chrono"s S.,"1 O.ta ACl.pt. r ". I2s:s 104 lilt AAM (l4ilC4OC) 1.49
MC'* o-6OOll11s 0",1.1 MOOEM l4.ts UP04I4/MK4QV 4K Dyn. ....re MoPln 4.ts
MCIIU :MOOltpsMoct" lator 11." TMS4O'l4-45NL 4K SU tic I.tsr=="'--"-='=="""'_.:..:=:.:::=~_...:::o=~
~C"A Q".Cl)-§Iat. a"s .Tr'"I..(MCIT»1 2.& TMS4O'I5 1l»4114S t. llc UI
- - MICRDf> RDCESSOR CHIPS--- I-- - - - PROMS/EPRDMS- - - - -!
ZIGPIOCI CPU (MKJIIONl (2MHzI l1.ts n 02A 2K UI,' Erullbl. PAOM I.ts
ZIGA( 7Ill-1J CPU (MKlMCN-41(4MHz) IU S 21IlI IK EPAOM UI
COP1I02 CPU II.ts TMS27l1 16KEPAOM r-ev. +11,', +11:1,') I.ts
~ MPU 16.15 2115lnt.l(2III,TI 16K EPAOM (Sln.l. +IVl U1i
IOM2tOIAOCCPU-.4·II,t snc e tce.....T.....p. a rl ll.l l..,6 21321nt. 1TI 12K[PAOM IJ .~

MC5'S02 MPU .../Clock (11K Bv las M.mory) u .ss 2751 'K [pROM (4i5OI"1 (Sln. l. +IVI 1.'"
INsa;»sN4 M~lIlt (IMHzl I.ts 2Jf.4Q 54K EPAOM(HllIch l HN.a2J54) ...~
INstOJfN-4 CPUo-S.I.ChIP'·Blt lUl bvtuAAMI ,.ts I2llJ 2041 PROM 14 .~ O B25P
l NSIOo'ON 4 CPU (M a~t.s AAM) 24.ts I2SlJ(J4SlN l Jb:1 PAOM (Olll " CoUtelorl 1.ts O B25S

:~:~ ~:~:~I~~7c~:lntarpr' l .r ::: :~(MS2IIl :al ~~~:~ t:~~p~l . r PAOM Ii: 0 204 1&· 2
PIOIIS c PU '.ts I2SIt5 IK PROM IUS OB51226
TM$MOOJ L MPU-MoBlt JUS - O..... )l) Mor. PAOMS Lllt.ll In Our Catlliot - 2 2 /44S E

----SHIFT REGISTERS ROM·S- - - - - - I UG88/U

~=: ~~: : ::::~ ~~:::~ :: ::~?=l ~~: ~:~::; ::::::::~ ~~:::: ~::)) u s UGS9/ U
MM5ll6H O.... I)OO.lIlI SllItlc .10 -NMOS R EADONL Y ME MO R 1ES - - UG1 75/U
~MllOH 0,," 11 A1:c"m "lator .10 MCMI5l1OP lJb lKl ASCII S" lfI' ll wjQrMk lUO 50239
MMIGN 2II·8 1t O n lc 2.~ MCMMMOP 13X'1l7 Mat" S...rnllol '" Pluurll U.IO P L2 58
MMIOUN 1G24- .,t OVnll k /Acc" m"I. lo' US MCMM750P UldK1 Alflh• . Cont rol Ch.r. a .n. IJ.IO P L259

~~::~ =~2-:~I~n'Mlc ::: -;;;;-MICR~~~~~n~~ISOR MAN UA LS 1.10 UG 2 60/U

MMKJlN Oct . l . elt •.• M·COPIm UM.M llnu.l .i'.IO~.::U.::G.:.1D94:::::::./U::..._..::;.*~~~~~..:..;..:..;;.;..:..:.:;:;125CJlV(MOtA) 10000e't DvnllMIC us M·»SO UMr Mllnu.1 1.00
zstlN .... ll ;sa..lt Sta11C UI SPECIAL FUNCT ION
2SZ2V 0 ".1 1~.lt Sta tic 2.1'li OUIII MOS Clock Orl r rlMZ) :uo
2S2'4v 112-.lt O...nllmlc _M 0"111Mal Clock Orl ar (SMZ) 1.1'li
ZSZS V 1*·.11 OYnll....1c LH I"IOllll", 0 11<Contro ll.r :M••
2SlJV 0 "'111 251·Bl t St.t lc 2.ts Co....", unln tlon Chill It .•
l'SaV 0 1zso..l t St.t lc 4.00 Mlcroprouou or Aul TI..... Clock .. ,.
zztv 0 1240-Bl t Stlltlc 4.00 MlcrOllrounor CO....p. tlb l. Clock l1.ts
2U2N Qu. Cl.e lt Stlltlc LI'li Mlcroconl roll. r ..... Ith ·0.. 11AAM I.1'li
n upc Fllo (Ou. l SOI 1.15 .n d Olr-e l LEO Orl .

---DATA ACQUISIT ION - - - --! COPGMN ~~~::~~~~o~~r~:;hw~~o:~~si~t~
AFIOll- ICN Unl....ru l Actl... 1"1t1.r 2,S'" I .ts CO""JItlN l2-5e •. VAC FI...or. Orl....r (Zll-llin pk' .l 1.:11
AF12l-1CJ Touch TOIl. Low BaM FIIt. r I' " - T E LEP HONE/K EYBOAR D CH IPS

t~:~~J ~:~;;'C:=·O~I~....e:"d Fllt.r I~:~ AY-BIOO Push Button T.I.phol'\4l Ollll.r --=....---------~~..:..;..:..;;";,,,;..;,=;,;._f
~::~ ~:.:s:~":1~::~;lItn: ~;~~ I:)) :~= ~::;~t~~~I~:~. rll l o r I: ::
LF1IIN J 'ET Inpul a ll Amp :.: Ay· §.nJlli KayboarCl EncOCl.r (II kayS' U••
LF" N S.mp l.... Hold Amllllt"r £. l-400llolo-5 K lloard [ncoct.r (a k II l .ts
LMMH Tarnp.COI'l'lll. h.c. A.t . (.lPP..../C"I 100 74Cnl K llo. rCl [nCOll.r UI k s' 5....

~~=t~~ ~::~ ~~ ~:~:~~:~ ~~II~ln.1 4:ts : toN ~~b::rt~o~n~=s:r~~I:~"' IJ ~::
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JVC-40

5K Linear T aper Pots • • • ••••• t. $5.25
100K Linear Ta per Pots .. •. • • • . $4.95
40K (2) Video Controller in cu e ••• $4.95

ALLIGATOR CLIP TEST LEADS

(£~»

J8-5K
JS-l 00 K
JVC-40

JOYSTICKS

~~~Clock Modules
12VDC

AUTOMOTIVEI
INSTRUMENT

CLOCK
A PPL ICATIO NS :
• In -dash auto clocks
• After·ma rke t auto!

R V cloc ks
• A i rcra ft-ma ri na el k•.
• 12 VD C o per . Instr u .
• Portab le/b atter y

po w er ed In.trumnTS.
Features:Bright 0.3 " green display. Internal crystal time 
ba se. t 0.5 sec./day accur. Auto.d tsptav bright ness co ntrol
lo gic . Display color f i lte rable to blue, blue-green. green &
yellow. Compl et e - jus t add switches and lens.
MA1003 Module "'<~" Lx1.75"Hx,"" D ) . $16.95

CLOC K MODULES
MA 1023 .7" R ed D ig it a l LED Clock Module 8.95
MA1026 .7 " D ig. L ED Alarm Cloc k /Th erm om et er 18 .95
MAS036 .3" R .cI D ig ital LED Clock/Timer 6 .9 5
MA1002 .5" R ed Digit.l l E Q Clock & X t o rm er 9 .95
MA1 0 t O .S" Red D igln l LED Clock 7.9 5
MA 1032 CBA .S" D ig it al LCD Clock 17 .9 5
MA1043 .7" Gr• • n D igita l L E D Cl ock 8 .95

TRANSFORMERS
102·P20 Xf o rmerfo r MA 10 23 , 1043 /51 5036 Mod.. 3. 4 9
102-P 22 Xt o rmer for M A 10 2 6 Clock Mo d ul es 3 .4 9
102-P2 4 Xf o rm e r for MA 10 10 Cloc k Modu le. 3 .49

The JEX>5 Solar cell P.nel Kit conta ins 20 each sola r cells. On the
pane l boa rd ar. power lin . taps which allow the UN r to . elKt voltages
(on e Voltage at a t ime) trom O..5VDCto 10VDC. The applicati ons 01each
rcane l can be furl her .xpanded by coupli ng addit ional pane ls in . el1es

S~~~~I~~~~eO[n:.ncr:::~lle~;~S~~ 1~~7~:~~:t:~:':n~s~r~~
table transistor radlo l , sma ll battery power .cl c....tt. tape players
and unli mltec:lexperImental so lar Protects .

JE305 $39.95

EPROM Erasing Lamp

• E re ..s 2708,2716. 1702A, 52030, 52040, etc.
• Ere..s up to 4 chips within 20 m in utes.
• Mainteins constant ex posu re d ist .nce of one inch .
• Sp.cie l conductive foam lin e r el im in a t e s st e t ic buil d ·up.
• Built-in N fe tv lock to prev ent UV exp o su re.
• Compect - on ly 7 -5/S" x 2-7/8" x 2"
• Compl.te wtth ho ld in g trey fo r 4 ch ips.

UVS-l1EL R ep lacement Bulb • • • • • • • • • • $16.95

UVS-11E $79.95

Heavy-duty leads. color cocHd . lnsulatec:lalligatorclipon each end . 15"
long . Two each black . rec:l, btue. white . nd yellow.

#ALCP (10 per pack) $2.95/pkg.

•
JE215 Adjustable

Dual Power Supply
General Description: The JE215 is a Dual Power
S uppl y w it h independent adjustab le positive and n ega 
t ive outpU1 vo lta ges. A s e p a ra t e adju stmen1 f o r ea ch

o f the suppli es providetthe u ser u n li m it e d app licat io n s
f o r Ie curre nt v o l1a g e r equ ir ements. The supp ly can

al so b e us ed a s a general all -purpose va r iable power

s u p p ly . FE AT URE S :
• Ad justable r. gu la t. d pow.r su p pl i. s ,

pos. and n.;. 1.2VD C to 15 VDC.
• P ow .r Outpu t (.ach supply ) :

5 V DC $ 5 00 m A . 10VDC lP 75 0mA.
12 VDC III 5 00m A . a nd
15VDC IP 175mA.

• T wo, 3 ·t . rminal a d j. IC regul a tors
with t h.rma l o ver lo a d p rot.cti o n.

• H.at .in k regul a tor c o o ling
• LED " o n " Indi ca t o r
• Pr in ted Bo ar d Constructio n
• 12 0V A C input
• Si ze : 3 -112"w x 5- 1 / 16" L x 2"H

JE215Adj. Du.1 PowerSupply Kit(. " hown) .. 524.95
(Pictu re not shown b u t simil a r in constructIon to above)
J E200 R eg . Powe r S upply K it (S V O C. 1 a m p ) • • $ 14.95

J E205 A d apter B rd . (t o J E 2 0 0 1 1 5 ,1 9 & .t 1 2 V . $ 12.95
J E210 Vir. Pw r. SpiV. K it , 5 -15VOC. to1.5Imp . $19.95 12/S1

li;;"~;~ Featur..:

• Output: 10VDC, to 100mA In s.rte.
5VDC, to 200mAl n Parallel

• ~:.'::~a~I:ls~tc:onnKt.cl t ar

I • Onr 11 square Inche s 01 activ e cell
surfactl

• VoIt~ line tap 0 O.SV IncrerMnl ,
• Provision for charging ban. I'Ms
• Onrall panel sID:

......t x 4 V!"H x Y," D

(J)

o
Zo
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o
mo
m
~
CD
m
::0...
CO
CD...

1...
2.25
2.25
2."
2:~...

10.95
1U 5
1...

10.95
5."
5.75
7."7."
.79
.79

LM7Q2H .79
LM70JCN .19
LM70lJN .29
LM710N .79
LM711N .19
LM72JN .69
LM7]]N 1.00
LM139N 1.19
LM741C N .35
MC l 7415CG 3.00
LM747N .79
LM141N .509
LMIOl4N 2.75
LMlJION l.95
LMl451CN .59
LM1411N 1.2$
I..M1419N 1.25
LM 1495N 1.95
LMl 555V 1.75
LMllOON 2.95
LMI171N 5.49
LMl l12N 5.49
LM 1InN.g J.25
LM lII9N 3.20
LMI I95N 1.75
LM2002T 1.49
LM2Inp 2.05
LM 2I7IP 2.25
LM2IlJ6P· l 2.25
LMlll9N 2.95
t..M3900N .69
L Ml9Q5C N 1.25
LM3909N 1.15
LM3914N 3.95
LM39lSN 3.95
LMJ9l6 N US
RC4136N 1.25
RC4151NB 3.95
RC4194TK 5.95
RC 4195TK 5.49
LM4500A 3.25
ICLIOJIB 4.95
LMIXl10N 1.29
LMIJ500N 1.49
75131N 1.95
75450N •.,
1S45IC N .39
75492 .19

74C221
74C240
74C244
14cn3
74C374
74C901
74C903
74C911
74<:912
74C91S
74<:917
14C922
74Cm
74C925
14C926
lOCOS
1OC97

LINEAR
LMJ40T-S 1.25
L M.)40T·12 1.25
t..MJ40T-15 1.25
LMJ4 1p·5 .75
LM341p· 12 .75
LMJ41P.15 .7$
LM342P--5 .69
L.MJ42P-12 .69
I..Ml42P · l$ .59
L.MJ4IN 1.25
LM J50K 5.75
t..F351N .50
LF J$JN 1.00
l.F355N 1.10
LF3S6N 1.10
L.MJ$8N 1.00
LMJ59N 1.19
LM370N 4.49
LMJ13N 3-.25
LM3nN 2.95
LM JION 1.25
LMJalN 1.95
L MJI2N 1.79
I...MJ84N 1.95
LMJIl\iN ·l 1.29
LM 3I1N 1.45
LM189N 1.J:5
LMJ92N .69
LF )gJN 4.00
LMm H 5.00
T L494CN 4.49
T I..495CP 1.75
NE5 10A 6.00
N E529A 4.95
N ESJI H 3.95
N E536H 6.00
N E$40H 6.00
NE 544N 4.95
N ESSOA I.JO
NE 55$V .39
LMS55N .99
NE564N 3.95
LM555N 1.25
LMS66C N 1.95
LM561V 1.25
NE570N 4.95

74C
74<:95 1.59
74C107 1.19
74C151 2.95
74Cl54 3.95
74C157 2.25
74C150 1.69
74C161 1.50
74Cl62 1.49
14C161 1.69
74Cl64 1.59
14Cl 7J 1.39
74Cl74 1.39
74CI75 1.19
74Cl92 1.69
74Cl9J 1.59
74CI95 1.5'

D~DlL
F unction Price
CMOS Pr e cisio n Tim., 14.95
5topw.tch Ch ip , X T L 24.95
3'h D igit A/ o (LCD Dri vel 16.•
IC, Circu it Bo . rd , Dlspl.y 34.95
3'h D igit AI D (LEO Dr ive) 15.95
IC, Circuit Board, OISPlilY 29.95
3\lz D Ig it AI D LCD D is. HLO. 11.95
3lh D Igit AI D L EO DIs. H LO. 11.95
Lo w B.tter y Vo lt tnetcator 2.25 •
CMOS LEO 5topw atch/Tlmer 12.95
Stopwa tch Chip , XT L 19.95
Tone Ge ne rato r 5.15
To n. Ge ne r. t o r Chip , X T L 12.95
oseutatcr Contro ller 5.50
FreQ . Cou nter Chip, XT L 13.95
seven De ca d e Counter 17.95
Cloc k Ge ne r. t o r 3.95
4 Func . CMOS 5top w.tch CKT 13.95
4 Func . 5top w.tch Ch ip, X T L 19.95
&-oig lt Un lv. Counter C.A. 32.00
I· O lgi t Fr eq . Co un t e r C.A. 26.95
I · Dlg lt Fr eQ. Counter C.C. 21.95
4-oiglt LED Up /Oown Counter 12.95
&-Olglt Un iv. L EO Dr ive 10.95
LCD 4lo'a Digit Up Cou nter DR I 11.25
' ·Olglt Unlv . Co unter J1.95
5 F un c ti o n Co unter ChIp , XT L 14.95
CMOS BIn Prog. Ti m er/Counter 4.95
CM OS Ol vide·by ·255 RC T ime r 2.05
CMOS BCD Prog. Timer /Counter 5.00
CMOS BCD Prog. Ti mer/Counter 5.25
CMOS 555 T imer (I p in) l.45
CM05 $56 Timer (14 p in) 2.20
CMOS Op A m p Comp.r.tor 5MV 2.25
CMOS oe Amp Ex t . Cm vr . 5MV 2.95
CMOS Ou.1 Op Am p Compo 5MV 3.9$
CMOS Trl Op Amp Compo 10MV 5.35
CMOS QUild oe Amp Com po 10MV 7.50
CMOS Qu.d Op Amp Compo 10MV 7.50

~~~~?~r;,O~~~~tre:tor U~
Mon olithic Lo gilrlt h m ic A m p 21.50
SOPpm Band- G AP V olt Ref . D IOde 2.50
Vo lt Re l/ lnd lc.t o r 2.95
Vo lt Re f tncr cet o r 2.95

.39

.39

.39

.39

.39

.75

.39

.39
1.39
1."

.79

.79
1.".......
1.29
1.29

Part No.
70451P I
7045EV/Klt
7l05CPL
7106EV /Klt *
7l07C PL
7l07EV /Klt *
l1 15CPL
7117CPL
72Oil OR
7205 IPG
72aiEV / Kit *
1205CJ P E
7206C EV/K it*
7207AIPo
7201A EV / K lt *
72a11P I
7209IPA
n1 51PG
1215Ev/Klt 
1216AIJ I
1215CI J i
n 160 lP I
12l71J I
12Il C IJ I
7224iP L
7226A IJ L
722liAEV/Kit*
7240IJE
72421JA
7250IJ E
7260IJ E
7S55IPA
~I PD

7611BC PA
7612BCPA
1621BC PA
15J1CCPE
764IC CPO
1'642CCPO
7660CPA
SOJaCCPO
I04ICCPE
IC.69CCQ
I211CPA
1212CPA

14COO
74C02
74C04
14COS
14CIO
74C14
74C20
74CJO
74C42
74Cca
14cn
74C74
74CIS
14CIS
74C"
14C90
74Cn

CAPACITOR CORNER
SO VOLT CERAMIC OISC CAPACITORS

V. lue 1-9 10-99 100+ IVillue 1-9 10-99 100+
10 p f .08.05.05 .0011lF .01 .06 .05

~ ~ ~ :f: :: :~ :'tr:#F :g::: :~
100 pf .08 .05.05 .000000F .09 .07 .05m~~ :g: :::: fi}#F :~ :~~ :~

100 VO LT MY LAR F ILM CAPAC IT ORS
.OOlmf .12 .10 .01 I.022mf .13 .11 .01
.0000ml .12 .10 .07 .047mf .21 .17 .13
.0047mf .12 .10 .07 .1m l .27 .23 .17
,Ol m f .12 .10 .01 .22ml .33 .27 .22
+20% OIPPEO TANTALUM5 (SoUd) CAPACITORS

:f~Vv :~:~ :~ I~:~~ :;1 :~~ :i:
.12Il5V .19.34 .29 3.J,I25v .53 .47 .31
. ]] /JS V .39.34.29 4.7mV .63 .55 .45
.47/J'SV .39 .34 .29 6.I /25V .79 .59 .5$
.61/ 35V .39 .34 .29 15I25V 1.39 1.25 .95
1.0/3SV .19 .34.29 22/fN .79 .59 .5$
MINI. AL UMINUM ELECT ROLYTIC CAPAC ITORS

Ax i.1 1-99 10Q-499 500+ R.di.1 1-99 lQ0-499 500+
.47/SOV .16 .14 .10 .4712SV .15 .I J .12
1.0j50V .19 .16 .12 .47/SOV . 15 .14 .13
3.3/SOV .17 .15 .11 1.0/ 15V .15 .13 .12
4.1125V .11 .15 .11 1.0/25V .16 .14 .13
In/25V .11 .15.11 1.0/SOV .17 .15 .14
10/SOV .19 .Hi .12 4.7/16V .15 .13 .12
22I25V .19 .15 .12 4.7/25V .16 .14 .13
22/SOV .24 .20 .11 4.7/SOV .17 .15 .14
41/2SV .25 .21 .19 10/16V .15 .13 .12

~~VV :~ :~ :~ }g~~ :}~ :}: :U
~~~ :~:~ :~ 1~~v :~ :n :n
22O/SOV .49 .45 .41 l00/2SV .25 .23 .21
470!25V .54 .49 .45 l00!50V .37 .34 .31
lcm/16V .19 .69 .61 22O/15V .25 :21 .19
22IXI/16V .19.79 .69 470/2SV .35 .31 .27

PRICE,..,..
'"......,...........,...,..
'"......

WYDC
n
11....
11
n
n

"n11.
"""

Spec Sh l ets - 254
Se nd 86~ Postage for your
FREE 1982 JAMECO CATALOG

w ~ i
Telephone PT03CI WaU.lack

Aa SH n on "GOOdMorning Americe "

) Replece. the Telephone Ringer Ben
with e Selection 01 30 Femllle r Tune.

MFD

'"...
1.'".....
1 ...,..,'",...,....................I.'.
"'00

10 Ohm 12 Ohm 15 O hm II O hm 22 Ohm
$1 .95ASST . 1 5e•• 27 O hm 3J Oh m J9 Ohm 47 Ohm 55 O hm SOpcs.

61 O hm 12 Oh m 100 Ohm 120 O h m 150 Ohm
$1.95ASST . 2 5 1•. 110 Oh m 220 O hm 270 O h m JJO O hm 390 Oh m 50pcs.

470 Ohm 550 O hm 680 Ohm l 20 O h m l K
$1 .95ASST . 3 5 e• . 1.2K 1.5K U K 2.2K 2.1K 50pcs.

3.3K 3.9K 4.1K 5.6K 6.IK
$1 .95ASST. 4 5 ... . 1.2K 10K 12K 15K 11K SOpes.

22K 27K 31K 39K 47K
$1 .95ASST. 5 5 .... 56K " K 12K lOOK 120K 50pcs.

'..K lOOK 220K 210K 330K
$1.95ASST. 6 5 ... 3'lOK ' IOK 560K 6IOK 120K SOpcs.

1M 1.2M 1.5M !.1M 2.2M
$1 .95ASST. 7 5 e• . 2.7M 3.3M J.9M 4.7M 5.5M 50pcs.

ASST.8R Includes Resistor Assts. 1·7 (350 pes.) $10 .95 ea.
$10.00 Min . Order - U.S. Funds Only
Cllif. Rlsid'nts Add 6"SlIles T. x
Postag &-Add 5" plus $ 1.50 Ins u ra nce

J
PHONE

ameco OROERS
WELCOME

(415) 592·8097

MAIL ORDER ELECTRONICS - WORLDWIDE ,
1355 SHOREWAY ROAD, BELMONT, CA 94002

12/81 PRICES SUBJECT TO CHANGE

Eecll Unit wll/ pie, en , 0' Ill e tollo wlng tun ..:
- Aule Brm enla - Close Encou nters - Green s leevu - Pomp & Clrcumltance

: 8o=d:ogey : ~:~n~l~hl~~~ : ~~~I~f Texas : ~~~~ar~~~~~1jM l nor
- Wes tminll ter Chimes - J ingle Bells - 51a r Spa ngled Bann er - Shave a nd a Ha ircu t

: ~:r~~~e~r:I~~I:TI1tle Sta r : ~~~I~n8hsl~: : ~1~:I:U:nd Lemons : :~u.~~~~~~5%allZ
- Deutsc hlandlled - 5al10(1 Hornp l~ - Mozart Sonat a _ La Marsem alse
- God Save the Oueen - Charge! FEATURES
Aeplaces monot onous t. I'phone ringer be ll. Eas ily connec ts to any stand a rd telephon e . Can be uud

~~s~~e~~ul~::::~eor;::tl:~ ~-:~:~~r3:r ~::-:-d~'~~r~~~ld:~~()(t~~I:~ii~~X~:~~~'p~~~e~
~:~t~:l:ro~°A'g~~e:Pt:rdl~~)~~ud~re control end vartable tune spHd contro l. O~rltes on two

PT030 Phone Tunes $49.95
AD30 AC Adapter $8.95

=:P' DISCRETE LEOS -===• .200IT I''') Re d /G".n

XC556R .200" red 51S1 MVSO .085" re d 6/$1 Diffused Bi-Co lor LED

~g:e :: :::~~~:w :~~ ~g:~ :~~: : ;~:en ~~~ Part No. 1·99 100+
XCS56C .200" c lea r 41S1 XC209Y .125" ye llow 4/S1 XC5 4 9 1 .79 .6 9

~~~ :: :: ~~:en ~~~ ~g::~ : ~::: ;~en ~~~ -:Dc XCI" "ltD L:~
~~O~ :~: ~:~IOW :~~ ~g~~ : ~::: ~~~~w :~~ RL .2 •~$~39~~: ~;3tS;~~'

g:~: _~~7:~:~~~ode DISPLAY LEOS ~'~D _c~i;~o~i1~t~~~I~al
Type Pol lrity Ht P ric e Type Polarity Ht Price
MAN I C.A .-red .270 2.95 OL G507 C.A.-green .500 1.25
MAN 2 5x7 o .M.-red .300 4.95 01..704 c .c.s-ree .300 1.25
MAN 3 C. C.-red .125.25 01..707 C. A.-red .300 1.25
MA N 52 C. A .-gre en .300 .99 01...721 C.C .-red .500 1.49
MA N 54 C.C .-green .300.99 0 1..741 C. A .-red .600 1.25
MA N 71 C.A.-re d .300 .15 01..741 C.A.-re d .600 1.49
MAN 12 C.A.-re d .300 .75 01..750 C.C.-re d .600 l.49
MAN 14 C. C.-re d .300 1.25 01..0 147 C. A.-or.lnge .100 l.49
MA N 12 C.A.-y e llo w .XlO .49 OL OI5O C.C .--or.l nge .100 1.41
MAN'" C.C .-yell o w .300 .99 OL33B C.C.- red .110.35
MAN 3620 C. A.-or.nge .300 .49 F N o351 C.C. :l: I .357 .99
MA N 3530 C.A.-orilnge :t. 1 .300 .99 FN0357 C.C . .351 .75
MAN 3640 C.C.-o ra ng e .300 .99 FNoSOO C.C . (FND503) .500 .99
MA N 04610 C.A.-orilnge .400 .99 FN0507 C.A . (FN0510) .500 .99
MA N 6510 C. A. -orang e-OO .550 .99 HOSP·J401 C.A .-red .aoo 1.50
MAN 66JO C. A.-or.nge :t 1.560 .99 HOSp·34CU C. C.- red .100 1.50
MA N 6640 C.C .-oriln ge-OO .550 .99 HOSP':l406 C. C. re d.±.l .100 1.50
MA N 66SO C.C .-or.nge :t. 1.550 .99 50&2·1751 C.A.,R .H .O .---red .4lO 1.25
MAN 6660 C. A. - o r. nge .550 .99 5012-7760 C.C .• R. H. D.-re d .4X1 1.25
MAN 6110 C. A.-red-DO .560 .99 5012-1300 4x7 Numerlc ( RH O}.6OO 22.00

~~~:: g:g:=~:~-;~o := ::: =:~~ :=~ ~~;c~~~~7~::: ~:: r.':::=:'::"-7:-+';;;':;'::;'_"':;;:;'~",:",:~::,:",--:~
01..0 304 c.c.e-ora nae .300 1.25 4N2I Ph oto x ststc ro e tc-tsct . .69
0 1..0307 C. A. -orange .300 1.25 LlT·1 Phot o Xsl st o r o c tc -tsc t. .69
OL G5OO C.C.-green .500 1.25 MOCJOI0 Optlc .lIy Iso l.T r lilCDrI ver 1.25

COMPUTER GRADE CAPACITORS

: 00 PIl~C~ :~.:. W-:sDC ""~C~ "M,ii:.~"-""ii~4'ij-
:M u. 1. .... 11 3 1S l U ..

J ,: :::: ~: :.:: ::::
Ie us 11._ M 1M u ._
" l ts 13._ l' LIS 51._

,.. 3 1$ 14.101 n l .1S SU M
:u l .ts 14." n 3 11 SU..
n III 1. .... I' 3 11 II ....

~ t: ::: ~ ~.: ~:=
51 us l U OO 15 US ....
ts 441 %3.... 7 U 'J 11._
41 l .41 U .IOI l ' U 'J 1M....
51 4.15 llJllIII " U'J

OVEIl 200 OTHE R VALUES AVAILAI LE - CALL OR WRITE fOR YOUIl REQUIREMENT
n., LOW PROFILE SOLD ERTAI L

(TIN) SOC KETS STANDARD (TIN)

1-24 25... 50-100
1·24 25'" 50-100

' pi n L P .17 .16 .15 14 p in 5T. .V .25 .2414 p in L P .20 .19 .11 15 pin 5T .30 .V .2515 p in LP .22 .21 .20 11 pi n 5 T .35 .32 .J)11 p in LP .29 .21 .V 24 p in 5T ... .45 .4220 p in LP .34 .32 .30 lapi n 5 T ... ... .1122 pin LP .37 .36 .35 36 p in 5T 1.39 1.26 1.1524 pin L P .31 .37 .36 40 pi n ST 1.59 1.45 1.3021 p in t..P .45 ... .43
36 p in LP .60 .5' .56

I' WI RE WRAP SOCKETS40 pin LP .53 .62 .51
(GOLD) LEVEL # 3

SOLDERTAIL (GOLD) 1·24 25... 50-100
STANDARD IpinWW .5' .54 ...

10plnWW ... .63 .56
1·24 25-4' 50-100 14 pin WW . 79 .n .57

I p in SG .39 .35 .31 16plnWW .IS .n .10
14 pi n 5 G ..• .., .41 11 pi n WW ... ... .11
16 p in 5 G •54 ... ... 20 pin WW 1.19 1.01 ...
11 pin 5G .5' .53 ... 22pl nWW 1... 1.35 1.2J
24 pi n 5 G .79 .75 ... 24 pIn WW 1.39 1.26 1.14
21 pin 5G 1.10 1.00 ... 21 p ln WW U 9 1.53 1.38
36 pi n 5 G 1.65 1.40 1.26 36plnWW 2.19 I." 1.19
40 p in 5G 1.75 1.59 1.45 40 pi n WW 2.29 2." 1.19

1/4 WATT RESISTOR ASSORTMENTS -5%

.. 7400

SN7400N .20 SN7 472N .29 SN14156N .79
SN7401N .20 SN74 13N .35 SN74157N ...
SN7CN .25 SN 7474N .35 SN1416QN ...
S N740JN .25 S N 747SN ... SN74161N ...
S N 7404N .25 SN14JliN •35 S N 74162N ...
S N 7405N .29 SN7479N 5.00 S N14163N ...
S N74Q6N .35 SN 741QN .50 S N 74164 N ...
SN7407N .35 SN7<Q2N ... S N74165N ...
SN7401N .29 SN 141JN ... S N74166N 1.25
SNl409N .29 SNl415N ... SN14167N 2.79
SNl410N .25 SN7416N .35 SN741 70N 1.95
SN1411N .29 SN '4t9N 1.75 S N 74112N ....
SN7412N .35 SN7490N ... SN7 4173N 1.39
SN1413N .40 SN1491N .59 SN74174N ...
SN7414N ... SN 7492N .ss SN741 75N ...
SN7416N .29 S N70t9JN ... S N7417lfiN .79
SN7411N •29 S Nl4M N ... SN74 171N .79
SN742QN .25 SN1495N ... SN 14179N 1...
SNl421N •29 SN7496N ... SN 741ION .79
SN7422N ... SN76 1N 3.00 SN14111N 2.25
SN74%3N .29 S N74100N 1." S N 74112N .79
SN7425N .29 SN74104N ... S N741MN 2."
SN1426N .29 SN74105N ... S N 74115N 2."
SN7427N .25 SN74107N .35 SN74190N 1.25
SN7428N ..• SN741Q9N . 39 SN74l91N 1.25
SN74lON .25 SN74116N 1." SN74192N ...
SN7432N .29 SN14121N .39 SN74 1UN ...
SN7Q7N .25 SN14122N .55 SN74194N ...
SN7431N .40 SN74 12JN .5' SN 7419SN ...
SN7Q9N .25 SN74125N ... SNl4196N ...
SN1~N .20 SN74126N ... SN74197 N ...
S N 7441N ... SN141J2N .75 SN7 4191N 1."
SN7442N .59 SNl-4l J6N . 75 SNl4199N 1...
SN74UN 1.10 SN 74141N ... SN 14221N 1.25
SN7444N 1.10 SN14142N 3.25 SN742S1N ...
SN744SN ... SNJ,414JN 3." SN1427'N I."
SNl446N .79 S N74144N 3." SN74219N .79
SN7447N ... SN 7414SN .79 SN 74213N 1."
SN7441N .79 SN74147N 1." SN7 4264N 3."
SN10450N .20 SN7 4141N 1.29 SN74 2t5N 3."
SN745IN .20 SN7415QN 1.25 SN 14365N ...
SN7453N .20 SN74151N ... SN74J66N ...
S N74S4N •20 S N74152N ... S N74J67N ...
S N7459A .25 S N7415JN .79 SN74361N ...
SN7460N .20 S N74lS4N 1.25 S N74J90N 1.49
SN7470N .29 SN74lS5N . 79 SN l 439JN 1.49

74LSOO .29 74LS 74LS192 1.15
'.LSOl .29 '.LSilll 1.15
74LS02 .29 14L.S92 .75 74LSl94 US
14LSOJ .29 74LS9J . 75 ,4LSl95 1.15
74LS04 .35 14L.S95 ... '.LS191 1.19
74LSOS .35 14LS96 1.15 74LS221 1.19
74L.S08 .35 '.LSI07 .45 74L52<*O 1."
74LS09 .35 74LSI09 .45 74LS2ofl 1."
'.loS IO .35 14LS1l2 ... 74LS2of2 1."74LSll . 39 74LS113 ..• 74l.S243 I."14LS12 •35 74LS1l 4 ... 14L S244 1."74LS13 .59 74L,.S122 ... 74LS245 2."
' . LSI" ... 74LS123 1.25 74L S241 1.19
74LS15 . 35 ' 4LS125 . 59 14LS24I 1.19
74LS20 .35 74LS l.26 .59 7"L~ 1.19
74LS21 •35 ' 4L S132 ... ' 4LS2S} ...
74LS22 .35 14LS 133 ... 74LS253 ...
74L.S26 . 35 741..5136 ... 741..S257 ...
741..527 .35 7<41..5131 ... 741..S2SI ...
741..S2I •35 741..5139 ... 741..5260 ...
74LSJO .35 741..5 151 ... 741...5266 ...
741...5)2 .35 74t..5W ... 741..5273 I."
' . 1...513 .59 U L5 !S4 1.75 741..5279 ...
141..537 .45 74L5l55 ... 74LS213 ...
141..531 . 39 741..5156 ... 141..5290 ...
14LS«) .35 14L5 1S7 ... 74LS293 ...
7.1..542 ... 741..5151 ... 74LS29I 1.25
J.4L547 ... 741..5160 1.15 74L5352 1.29
74LS4I 1.15 741..5 161 1.15 74LS353 1.29
'.1..549 1.15 141..5 162 1.15 141..5365 ...
J.4LS51 •35 74LS163 1.15 741..5366 ...
74L5S4 .35 741..5164 1.15 741.5367 ...
741..555 .35 741..5 165 1.15 74L5Jl51 ...
741..573 ... 741..5168 1.19 141..5373 I."741..514 .45 741...5169 1.19 741...5374 I."741..575 .5' 741...5170 1." 741..5375 ...
741..516 .45 741..5 113 ... 741..SJ16 ...
141...571 ... 741..5114 ... 141..5193 2.49
141...513 ... 741..5175 ... 141..5»9 2."
74L515 1.25 741..5111 2." 141..5670 2.49
141...516 ... 741..5 190 1.25 11L59S 1...
741...590 ... 74LS 191 1.25 11LS97 1...

74500 .45 748 745243 ~25

74502 .45 745244 ~25
74503 .45 745124 3." 745251 1.45
74504 .55 745113 .55 745253 1.45
745(6 .55 7451J.4 ... 745257 1.3,
745 0S ... 745135 1.19 745258 1.35
74509 ... 745 136 1.75 745 260 .79
74510 .45 745131 1.35 745280 2.95
74511 .45 745139 1.35 745217 3.25
74515 .45 745140 .79 745288 2.75
745 20 .45 745151 1.35 "'537J ~..
74522 .45 745153 1.35 745374 ~..
74530 .45 745157 1.35 745317 2."
74532 .55 7451!l& 1.35 745471 10.95
74531 1.25 745160 2." 745412 1....
74540 ... 745174 1.59 74547J 10.95
745 51 .45 745175 1.59 74$414 12.95
74564 ... 145118 2." 145475 12.95
14565 ... 745 194 1." 745510 5."
14574 .75 145195 1.95 145571 5."
74586 .79 145 196 I." 745512 ....
745112 .79 745 240 2.95 74551J ....
745113 . 79 745 241 2.95 74594{) ~15
745114 .79 745242 ~ 25 74$941 ~15

CAJOIOH ... CA LINEAR CA3009N 3. 75
CAJOIJH 2.15 CA3096N ~95
C A3023H 3.25 C""""N ~25 CAJ lJOH 1.39
C A3Q35H 2."

CA3OOI)H 1.25 CAJI40H 1.25C ADIN 2.00C A3Q19H 1.35 CA3Q12N 2.00 CA 3160H 1.25
C A3Q46N 1.30 C AJC83N 1.60 CAJ40 IN .59
CA JQ59N 3.25 CA3alI6N .as CA3600N 3."

COO000 .39 CD 4098 2.49
CD4001 .39 CD-CMOS COO"" .75
COO002 . 39 C D4507 ...
CD40Q6 1.19 C04G41 1.49 C OO'" ~95
CD4 007 .25 C 04l>l2 ... CD45 10 1.39
COO"" ... C04043 ... CD4511 1.29
C04010 ... C D4<>44 ... CD4512 1.49
C04011 .39 COOIl46 1.79 C04514 ~..
CD4012 .25 CD4l>l1 2." CD4 515 2...
C040lJ ... COO... 1.35 C04 515 l.49
CD4 014 1.39 C04G49 ... CD4 511 1.19
CD4015 1.19 C OO'" ... CD4 519 ...
CD4016 .S! C04OS1 l.llJ C OO520 1.29
CD4017 1.19 C OO"" 1.19 COO'" 1.79
COotOll ." COOO>1 1.19 COO521 1.79
C[)4019 ... COO"" 2." COO.,. 1...
CD4Q20 1.19 COO059 ' .95 C D4543 2.79
CD4 021 1.39 C OO"'" l.49 COO'" 11.95
CD4022 1.19 CD4056 .79 COO'" 2.79
C D4023 .29 COO<>;1 .39 C OO513 2...
C D402< . 79 CD4Cfi9 ... COO", . 75
C D4Q25 .23 CD4<l1O .55 COO'" 1.95
COO'" 2." C D4Q71 ... C OO124 1.95
CD4Q27 ... C 04 012 ... MCI4409 17.95
C D4QlI ... C D4013 .39 MC I4410 11.95
C D4Q29 1.49 C 04015 .39 MCI4411 15.95
COO"" ... CD4016 1.39 MCI4412 15.95
COO034 J.49 CD4 078 .55 MCI4419 7."C D4035 ... C04011 .3' MC l4433 15.95
CD400l 1.49 C OO,", .39 MCI4~ 2.49

C D4093 ... M C14541 1.95

CIRCLE 4 ON FREE INFORMATION CARD
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ONLY $29

4K
ONLY

$110

MICROACE/SINCLA1R
16K RAM PLUS

EXPANSION BOARD
~ SLOTS WITH EXTRA POWER SUPPLY

16K $149

Only runs w ith NEW ROM
(Smoot h screen display)

8K FLOATING POINT
SUPER ROM PACK

WITH NEW MANUAL ONLY $35

MICROACE/SINCLAIR
VIDEO UPGRADE KIT

P.O. BOX 401244R
GARLAND.1X.75040

(214) 278-3553

The Greatest Breakthroup
In Electronic MlUIlc Eyer!

The
Sapel' Maslc

Maker
REVISION2

$24.9S
(Ballc KiI)

Does not mclude spea ker
swit ch es or 2708 ROM.

Now you can play hundreds of song susing the Bullet Supe r
MUIk: Makt r. The un it f••tur t l a l ingle fac lory
programmed mlcroprocel sor IC that comes wit h 20 pre
programmed short tunes. By addi ng the adc lt ic nal PROMS
(2708's) the system can be expanded to play up to 1000
not•• per PROM. Just think . . . a compact electronic
instrument that wi ll play dozens . hundreds or even
thous ands of selections of music . The kit comes with . 11
elec lr onlc components (lell the PROM) , and a drilled.
plated and screened PC Board which measures 4" x 4W ·.
The 7 w. tt amplif ier section is on the same PC board and
drives an 8 ohm speake r (not include d). from a whisper to
ear spl itti ng volume. Since the unit wo rks on 12 VDe or 12
VAC., vehic le or port able ooeration is possibl e. What do
you get for $24.as? Everything but. speake r, transformer,
ease. I wltch'I, and PROM. Additional 2708 albums
containing popu lar tunes are available for $15.00 each or
you can program your own PROMS using information
provided with the kit instruc tio ns. Lists of availab le PROM
albums are available on request. (Note: Unit plays
electro nic music one no te at a time, it ;s not possib le to p fay
cho rds or a mefody with harmony simultanoousfy.)
* Envelope contro l gives decay to notes.
* "Nex t tune" featur e allows sequentia l playing of all songs .
* On board inverter allows single vol tage (+12) operat ion.

OPTIONAL ACCESSORIES
DIP Switch.. One 8 pas.• One 5 pos . 2.OOI50t

(Can be di rectly sol dered to PC ad. to access tun es)

Rotary Switches Two 5 pos itiOn 2.60/Stt
(For remot t wiring to PC Bd. to access tunes)

Attr. ctl.... Plastic CaM 8.50

W.Uplug Tl1lnl'ormo r 3.00
(For operation on 117VAC house vol tage)

OOK1 MICROACEIl . SINCLAIR USERS

POSTAGE
. 20

FEATURES: AM. FM St.rltO,
Phono Input. Aull. Input. AC
Cord . 300 Ohm Antenn.l
Inp\lt AM LoopIf'e k Anlenn.l ,
Standard Tumtabte Plug..

!lU Y 3 SETS
(Tuner Amp combo.) lor

$50.00

24 PIN to.25
40 PIN to.3D

UHF Mo dulators . 9.90

TTL SALE
74LSOO to.15 74LS74 to.45 74LS365 to.75
75LS04 to.15 74LS86 to.55 74LS373 .2.20
74LS05 to.2O 74LS93 to.9O ZllOA . 5.50
74LS10 to.29 74LS157 . 1.20 ZOO ....20
74LS32 to.35 74LSI65 . 1.75 REG. 7805 to.9O

.. NO C.O.O: •

.. SEND CHECK M.O. OR CHA RGE CARD NO.

.. PHON E OROERS A CC EPTED ON VISA AND MAST EACHAAGE ONLY .
• ADO 5'r1 FOA SHIPPING
• TX. RES. ADO 5.,. STATE SALES TAX
• ALL FOREIGN ORDERS AD D~ FOR SHIPPING CHARGE S.
• U. S. FUN DS ON LY.
(214) 278-3553

Overvoltage Protection Kit S6•.,;
Protect yo ur exp en sive equipme nt from overvoltage
cond itions. Every computer should have one! Work s with any
fUMd DC powt r source f rom 10 to 20 volt s up to 25 amps.

Stereo AMPIPower Supply Board
Takes low Jevel audio and drives 8 oh m speake rs ON

BOARD Rect ifiers and Filter supply power for AMP
AND TUNER. VOLUME. BALANCE.

and TONE SLIDE CONTROLS

COMP PRO MIXER
Professional
audio mixer

I that you can
build yourself

I and save
l ove r $200.
I
I Onl y $199 for
\ complete kit .

I power supplv
r I $50.00

7 Watt Audio Amp Kit $S.9S
SMA LL. SINGL E HY BRID IC AN D COMPONEN TS FIT ON A 2" k 3" PC
BOARD IINCLUOED) RUNS ON 12VOC GREAT FOR ANYPR O JECTTHAT
NEEOS AN IN EXPENSI VE AMP_ LESS THAN 3'lio THO @ 5 WATTS
CO M PATI BLE WITH S E·01 SOU ND KIT

Doomsclay Alarm Kit $9.95
If yo u have tr ouble sleep ing and yo u would like the rest of
the neighborhood to share yo ur misery then this litt le kit
will be for you! There is no way to accu rately describe the
unearthly howls , screams and tones that come out of this
ki t. Four separate tone oscillators are mi xed, cancelled
and stepped at a varying rate . 10 Watts of crazy sounds. A
great fun kit or a pract ical burglar alarm. Co mplete wit h
PC boar d and all necessary co mponents less speake r. For
6-12 VDC, ORDER DA-02.

SOCKETS LOW PROFILE

14 PIN to.10 18 PIN to.15
16 PIN to.10 20 PIN se.ts

10V Power Adapter 6OOml. M.9O

GET YOURSELF A NEW EPSON
I\iIX80 & MX70 PRINTER AND

SAVE A FORTUNE ...
, '

Price on application \ \ " "
In terface Cards for Apple,
Pet. TRSSO. and PM C 
RS232 Interfa ce Cards not
necessary fo r parallel.

Full TRSSO

WITH
NEW

EXTRA
KEYS!

$18.50

COMPUTER

SHARP
PC1211

$190

MANY OTHER COMPO NENTS AND KITS AVAI LABLE
IN OUR COMPL ETE CATALOG. CAL L OR WRITE FOR
FREE CATALOG.

PMC PERSONAL COMPUTER

Has got to be on e of the wor ld ' s FiC _
greatest TV. games . You real~v. get ..
hooked " Has also 4 other p inb all

games and Jots 0 1 options
Good kit fo r up gra ding old

am usement gam es.

MINI KIT PCB . sou nd & visio n modulat or, memor y Chip
and de code chip . Very Simp le to cons truct. $30.00

OR PCB $6.00 MAIN LSI . 17.00

AY3-8910 PROGRAMMABLE SOUND GENERATOR
The AY3-B910 is a 40 pin LSI chip with three oscill ators , three
amplitude contro ls. programmable noise generato r, three
mixers. an envelo pe generato r, and three D/A converters that
are contro lled by 8 BIT WORDS. No external pots or caps
required. This ch ip hooked to an 8 bit microprocessor chip or
Buss (B080. Z80, 6800 etc.) can be software contro lled to
produce almost any sound, It will play th ree note chords, make
bangs , wh istles , siren s. gunshot s, explo sions . bleets, wh ines ,
or grunts. In add it ion , it has provisions to control its own
memory chips w ith two 10 ports . The chip requires +SV @
75ma and a stand ard TTL clock oscill ator . A tru ly inc redib le
ci rcuit.

$12.95 WI Basic Spec Sheet (4 pages)
60 page manual with 8-100 interface instru ctions and
several programming examples, $3.00 extr a

The S E· Ol II a co mplete kit lh al
co ntainS an tne pa ris to bu ild I
programm able sound euect s
generator DesIgned around
the new Tex. . Inltrum.nls
SH7S477 SOI.Ind Chip , lhe
bOard prO'tldes banks o f MI NI
DI P SWitc hes and po ls 10
progr am the ....rious co m
bm enons oHh. SLF Oscillat or,
IICO. NOise. One Shot , and
Envelope Contr ol s . A Qu ad Op
Amp Ie IS used to Implem ent
an Adju stable Pulse Ge ner. 
tor. level Compa rato r a nd
Mult iplex OSCillato r fo r even
mo re "flrs.hli ly The 3 ";''' J( 5"
PC Board feature s . prototype
area 10 allow for user added
cu cuury . EaSil y progr.mmed
10 duphcat e Exp lo sion. ,
Phnor Gun s, Steam Traln l , or
almost an mhmte number 01
ol her sou nds . The unit hIS •
mu lt iple of appli cations The
low price Inc lud es all parI S,

assembly manual. programming ch arts , and oetauec 76477 chip
soecrncancns It runs on a 9V batte ry (not Incl ude d). On bOard
l00MW amp W Ill dove a small speaker di rectly , or the Unit can be
connec ted to your stereo wIth incred ib le result s! (Speaker not
Inc lud ed ), 764771. Includ*CS, Avai lable sepa rately for $3.15 eac h,

TV GA ME BREAK OUT KIT

ONLY
$575 • 16K user RAM

. plus extended 12K Microsoft
POSTAG E. in ROM. Fully TRS·SO Level II

.20 sof tware compatible . Huge
ranqe .ot software alre ady ava ilable. Self cont ained . PSU .
U HF modulator, and cassette • Simp ly plugs into video
m on itor o r UHF TV • Full expansion to disks and p rinte r
• A bso lutelv complete - just f it int o mai ns plug .

lMicroftcii J1ra:.
Please make checks and money orders payable to MicroAce or phon e your order quoting Master Charge, Visa,
Diners Club or American Express number fo r immediate despatch . Add 6% Tax for Shipment s inside California .
MicroAce, 1348 East Edinger, Santa Ana, California, Zip Code 92705. Telephone: (714) 5472526
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rc.rns~1J the first name in Counters!

Power:

The CT·90 is the most versatile, feature packed counter availabl. for less
than$3oo.oo! Ad vanced design f. ature s include; three selectable gate times,
nine digits, gate indicator and a unique display hold function which holds the
displayed count after the input signal is removed Also, a I OmHz TCXO time
base is used which enables . asy zero beat calibr ation checks against WWV .
Optional ly; an internal nicad battery pack, external tim. base input andMicro
power high stability crystal oven time base are available. The CT·90,
perfonnance you can count on!

9 DIGITS 600 MHz $129 95
SPECIFICATIONS: WIRED
Range: 20 Hz to 600 MHz
Sensitivity: Less than 10 MY to 150 MHz

Less than 50 MY to 500 MHz
Resolution 0.1 Hz (10 MHz range)

1.0 Hz (60 MHz range)
10.0 Hz (600 MHz range)

Display: 9 digits 0.4" LED
Time base: Standard-IO.OOO mHz, 1.0 ppm 2o-40·C.

Optional Micro-power ovelHl.1 ppm 20-40·C
8-15 YAC @ 250 ma

ws:u.
CT·90~ I"'."1lT1I'Il)' SI 29."
Cl·90 KIlo9Oclay.-ru .......r_, 109 .95
..\C-I A C aclapw J .95
BP-' Ntc ad ~k +AC
Adapu tlCka!"JCl' I US
OV· !, ~hc:ro- f'O'I"r O~C II

lime b«w .9,"
ElIcm.1 ti me bue II'lpul 14.9j

7 DIGITS 525 MHz
SP ECI FIC ATIONS:

12.95

$99 .95

84.95
3.95

~
CT-70 wired,I year warranty
CT-70 Kit, 90 day parts war
ranty
AC-l AC adapter
BP-I Nicad pack + AC
adapte r/charger

The CT- 70 breaks the price barri er on lab quality frequency counter s.
Deluxe features such as; three frequencyranges- each with pro-amplification,
dual selectable gate times, and gate activity indication make measurements a
snap. The wide frequency range enables you to accura tely measure signals

from audio thru UHF with 1.0 ppm accuracy - that' s .000 I%! The CT-70 is
the answ.r to all your measurement needs, in the field, lab or ham shack.

20 Hz to 52 5 MHz
Less than 50 MY to 150 MHz
Less than 150 MY to 500 MH z
1.0 Hz (5 MHz range)
10.0 Hz (50 MHz range)
100.0 Hz (500 MHz range)
7 digits 0.4" LE D
1.0 ppm TCXO 20-40 ·C
12 VAC @ 250 ma

Display:
Time base:
Power.

Range:
Sensitivity:

Resolution

$79 95
WIRED7 DIGITS 500 MHz

Display:
Time base:
Power:

SPEC IF ICATIONS:
Range: 1 MHz to 500 MHz
Sensitivity: Less than 25 MY
Resolution; 100 Hz (slow gate)

1.0 KHz (fast gate)
7 digits, 0.4" LED
2.0 ppm 2o-40 ·C
5 VDC @2oo ma

Here' s a handy, general purpose counter that provides most counter
functions at an unbelievable price. The MINI-Ioo doesn't have the full

frequency range or input impedance qualities found in higher price units, but
for basic RF signal measurements. it can't be beat! Accurate measurements
can be made from I MHz all theway up t0500 MHz with excellent sensitivity
throughout the range, and the two gate times let you select the resolution
desired.Add the niead pack option and theMINI- I00 makes an ideal addition
to your tool box for " in-the-field" frequency checks and repairs.

~
MINI- 100 wired, I year
warranty $79 .95
AC-Z Ac adapter for MINI-
100 3.95
BP-Z Nicad pack and AC
adapter/charger 12.95

DIGITAL MULTIMETER $99 ~IRED

29.95

119.95
14.95

$159 .95

10 Megohm s, DCIAC volts
0.1% basic DC volts
4 'C cells

SPECI FI CATION S:
DC/ AC volts: ioocv to I KY, 5 ranges
DC/AC
current 0.1uA to 2.0 Amps, 5 ranges
Resistance: 0.1 ohms to 20 Megohms, 6 ranges
Input
impedance:
Accuracy:
Powe r:

$159~IRED

T he DM-700 offers professional quality perfo rmance at a hobbyist price.
Features include: 26 different ranges and 5 funct ions. all arranged in a
convenient, easy to UR form at. Meas urements are dtsplaved on a large 3\1
dicit, Yo! inch LED reado ut with autorn aric decimal placement. automatic
polar ity, overrange indicarion and overl~Protcction upro 1250 volts on all
ranges, makin git virtu ally goof-proo f TheDM~700 looks great, a handsome,
jet black, ru gged ASS case with convenient retr actable tilt bail makes it an
ideal addi tion to any shop. .

$99 .95

79.95
3.95

19.95
2.95

S PECIFICATIONS;

Range: 20 Hz to 600 MHz The CT-50 isa versatile lab bench counter that will measure up to6oo MHz
Sensitivity: Less than 25 mv to 150 MHz with 8 digit prec ision. And, one of its best features is the Receive Frequency

Less than 150 mv to 600 MHz Adapter, which turns the CT-50 into a digital readout for any receiver. The

1
10·00HHz (6O(600MHMzHrange» adap ter is eas ily programmed for any receiver and a simple connection to the

. z Z~~ • • • • . • •
8 digits 0.4" LED receiver's VF O isall that is required for use. Adding thereceiver adapter In no
2.0 ppm 2o-40 ·C way limits the operation of the CT-50 , the adapter can be conveniently
110 YAC or 12 VDC switched on or oI! The CT-50, a counter that can work doubl~duty!

D isplay;
Time base:
Power.

8 DIGITS 600 MHz

~
DM-700 wired, I yearwarranty
DM-7oo Ki~ 90 day parts
warranty
AC-l, AC adaptor
BP-3, Nicad pack +AC
adapter/charger
MP-l, Probe kit

AUDIO SCALER ACCESSORIES COUNTER PREAMP

I .. - _.=. a~I ~HIII[' '•• ' ;11 ". "" ' 1('"II ,...Il.:t 1'1'" . II k \ 1"'10 SOtl, foellon g",arant••d • • omlne fa , 10 d ay " ,I no t p la a , ad
lo J •• t. .. ~ . t. la ,. lalo a III • • • 1:::.:1:1 ra, ,,,rn m o"g ,no l lorm lo r ral und. Add S~ lo r , h,pp ,ng .

. Pil ON F O RD~ RS ,n , ,,,ro ne. to a mo • •mum ol SIO O ",a' ,.o\ odd I SQ~ CO O odd
2575 BAIRD RD. • PEN FIELD, NY 14526 CAl.L 716- 5l!6-.3950 S1 O ,d . " und. , S IO add S' SO Ny ,."d.n"' add l ".a.

For high resolution audio meas urements, multiplies
UP in frequency .

• Great for PL tones
• Multiplies by 10 or 100
• 0 .01 Hz resolution!

$2995 Kit $3995 Wired

Telescopic whip antenn a - BNC plug $ 7.95
High impedance probe, light loading 15.95 For measur ing extremely weak signals from 10 to 1,000
~w pass probe. for audio measuremen ts ' " 15.95 MH: . Small si:e, powered by plug transform er-Included .
Dlleet probe, general purpose usage. . .. .. . .. .. .. . .. .. .. . . . . . . 12.95 • F lat 25 db gain
Tih bail, for CT 70 ,90, MINI-loo .. .. .. .. .. .. .. .. ... . ... . .. . 3.95 • BNC Connectors
Colo~ burst calibra~on unit, calibrates counter • Great for sniffUII RF with pick-up loop

against color TV SIgnal . . . . . . . . .. .. . . . .. . .. .. . .. . . .. . . . . . . . 14.95 $34 95 Kit $44 95 Wired

o
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ZYZZX
VHF-UHF W1 DEBAND

AmNNA AMPUFIER

kIT "AaT
110 110 PIIICE

1 VTl-SW V,""or UIlF TUl1It, ModI! UES-A58F . . . . . n U 5
2 C81-SW Printtd Ciltuit BOlrd, Prt-Oriled . . . 11.95
3 TP7-SW P.C.B. Pollflliom,' l<S, 1-20t<, l - lK,~

5-10K ohms, 7· pioCIS . . .. 5.95
4 FR35-SW Rni stor Kit. 'A Witt , 5" Cl rbon Film, 32-pitcu .. . 4.95
5 PTl-SW Pow", Tllnsformlf, PRI-t17VAC, SEC-24VAC,

25Dm. . 6.95
6 PP2-SW Plnl! Mount Potlntiom, ters and Knobs. 1- l K8T

and 1-5KAT w/Switch . . 5.95
7 SSl4--SW lC's 7-pes, DiodlS 4-pes, Regulators2-pes

Heat Sink l- piece . . . . .. . 29.95
8 CE9-SW Et.ctrolytic Capllcitor Kit, 9-pitets . . . 5.95
9 CC33-SW Ceramic Disk CaplcitorKit, 50 W.V.• 33-pieen .... 7.95

10-CT-SW Variblt Ctramic Trimmer Caplcnor Kit.
5-B5pfd, B-pi",s . . ... . 5.95

11 l4-SW Coil Kit. l Bmhs 2-pio<n, .221'hs l -pioCi (pnwOlJ ol
muetors) Ind 1 T37· 12 Ferrite Tonoid
Cor, with3 ft. of *'2 6 wir. . . . 5.00

12 ICS-SW I.C. Sochts, Tin inlay, 8-pin 5-pieclS
If1d 14-pin2-pilclS .. 1.95

13 SR-SW Speake,., 4x6" Oval andPrtpunched
Wood Enclosure . . . ••• 14.95

14 MISC-SW Misc. Parts Kit Includ.s Hlfdwar•. (6/32. 8/32
Nuts, & 801ts), Hookup W"t, Ant Tlfms. OPDT
Ant. Switch, FUll , Fus. holdtf, ftc. . . . . 9.95

WIl en Ord"inll All Items. (1 thru 14), Tot, l Price 139.95

MODELALl·1
50 MHz - 900 MHz

12 dB GAIN ± 0.5dB

SIMPLE SIMON ELECTRONICS
INTRODUCES

A REVOLUTIONARY NEW ONE STAGE
HYBRID IC BROADBAND AMPLIFIER

This unit is not available anyw here else in the w orld. One unit
serves many purposes and is available in Kit or Assembled
form. Ideal for outdoo r or indoo r use. Input -output imp edance
is 75 ohms. Amp lif ier inc ludes separate co- ax feed powe r
supp ly. Easily assemb led in 25 minutes . No coi ls, capacitors
etc . to tune or adju st.
All-1 Complete Kit plus Pow er Supply .. •... . . $24 .95
AlL-1 Assembled { Tested plus Pow er Supply . .. . $34 .95

ANTENNAS & ACCESSORIES

MITSUMI
VARACTOR

UHF TUNER
Mode l UES-A56F

$34.95
F"'l. Range UHF470 - 889MHz

Antema Input 75 ohms
Channels 14-83 QutjlIt Chamel 3

STVA- l STV V.gi Anion" , 13.5 dB,75 ohm, Chin, 42-54 , , , $9.95
STVA-2-STV VagiAntlnna. 13.5 dB , 75 ohm, Chan. 20·28 .... 9.95

CX-75Coaxial 75 ohmLowLoss Ant. Cable

ri
$ .12 P/FT.

F-59 Coni.1Connectors II $ .39
MT-l Splei.1 UHF 75-300 OHM M.I<hi"'l

AU- t I~::;;~::OO:'HYBRIO '11: W~~~~d' VH F'-U:F~':':
75 OHM Antenna AmplifitrKit. $24.95

Assembled. . . . • . . $34.95

Calif . Orde rs:
3871 S. ValleyView. Suite12. Las Vegas. Nevada 891 03

Tel: (702) 322·5273
All Other Orders:

11850 S. Haw1home Blvd.. Hawthorne, Calif . 90250
Tel: (213) 675·3347

Minimum Order: $19.9 5. Add 10% Shipping and Handlin g.
For Orders over $40.00, Add 5%. Catalog $1.00 .

- VISA and Mastorcard Accep table -

Mail Order Only - Send Check or Mone y Order To:

SIMPLE SIMON ELECTRONIC KITSAVAILABLE

HAL·TRONIX
P.O. Dox 1101

Southg<u•• MI 4&195

OlUllkS 0 '11" 120.00 YlU. M)tWftD l'OI".uo(X (I"
OMnuu~ AOOftK)MAL CMAkGU .u.r "'''!Juno.
OM CIf.O(M U~STM,," S20 00 N A!o(..cL Wt: ADOfn()K.

A.l St .tQR)l.Ilf.MIllMAMO .... ILMGCM..." GolS.

SHlPptHG

IHF0kMA11ON.

~ "{1t.
""'1rti

"'MAl'~C~

WIlXM

MANY, MANY OTHER KI TS

M ail to :M ountain West
42 15N. 16thSt.
Box 10780 Dept RE-12
Ph oenix, Az. 85064

YES, I want a FREE CATALOG.

With over 1600 hard to ge t securi ty
products for home, bu siness an d i n
dustry, Moun tain W est is a one-stop
su p erm arket for professio na l alarm
in sta ll ers as we ll as do- it-yourselfers.
Sy stems and parts ran ge from sim p le,
quickly installed units to the m ost
soph ist icate d electron ic equ ip men t.
68 pa ges are fi ll ed w i th p ictures,
diagrams and in structions .

~ 1 ~ name i\ _

I live at _

In State Zip _

or call TOLL-FREE
(800)528 -6169

s.nd t 5, scamp 04' S.A.S.E,fOf \n'onnotlon oncI fly..- on ot M t
HAl·T~OHlX ptOducU. To Older by phoM, 1 ~1~2e5· 17e2 •
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ELECTRON IC KI TS FROM HAL-TRONIX

2304 MHZ DOWN CONVERTERS. TIlNES IN ON
CHANNELS 2 TO 7 ON YOUR OWN HOME T.V •
HAS FREQUENCY RANGE FROM 2000 MHZ TO
2500 MHZ. EASY TO CONSTRUCT AND CC61ES
COMPLETE WITH ALL PARTS INCLUDING A
DIE-CAST ALUM CASE AND COAX FITTINGS,
REQU I RE A VARI ABLE POWER SUPPLY AND
ANTENNA (Antenna can be a dish type
or coffee can t ype depending on the
signal strength i n yo ur area.)
2304 MOD 1 (Basic Kit) $49.95

(L... cau & tlltI ng l)

2304 MOD 2 (Basic / Pre-amp) $59.95
(Inclu des caN & fttl~)

2304 MOD 3 (Hi-Gain Pre-amp) $69.95
(1ncIUdelica.. & flttlngt)

POWER SUPPLY FOR EITHER MODEL ABOVEIS
AVAILABLE. COMESCOMPLETEWITH ALLPARTS,
CASE. TRANSFORMER. ANTENNA SWITCHAND
CONNECTORS (Kit) $24.95
Assembled $34.95
Slotted Microwave AntennaFor Above
Downverters $39.95...............•.••••••........•

PREAMPLIFIERS
HAL PA-19-1.5 mhz to 150mhz. 19dbgain operates
on 8 to 18 volts at 10ma. Complete unit $8.95.
HAL PA-1.4-3 mhzto 1.4ghz. 10to 12 dbgain oper
ateson 8 to 18 volts at 10ma. Complete unit $12.95.

(The aboveunitsareidealfor receivers, counters, etc.).... ... ... ........ ..............
16 L I NE TOUCH TONE DECODER K1I ~ITH
P,C, BOARD AND PARTS. , • • , ••• 69,9)
12 LINE TOUCH TONE DECODER KII WITH
P,C. BOARD AND PARTS •••• , ••• 39,95
16 L INE ENCODER KI T, COMPLETE ~ITH
CASE, PAD AND COMPONENTS •• •• $39.95
12 LINE ENCODER KIT, COMPLETE ~ IT~
CASE, PAD AND COMPONENTS ••• , $~9.95

••••••••••••••••••••••••••••••

KIT ONLY
$349.00

KIT ONLY
$299.00

..! ~ !
• • •

Direct DC coup ling from Input to Outpu t
DC servo c ircu it ry
Cascade FET Inpu t in all stages
Separate Movi ng Coil RIAA amplifier
Distortion below 0.005% (3V) ,
Max Output 15V
Frequency Response 20Hz-20KHz ±0.2 dB
Maximum Phono Input

MC = 16mv RMS (1KHz)
MM = 270mv RMS (1KHz)

Bu ilt -in Headphone amp lif ier
Relay Outpu t Mut ing

Model A1033 Integrated Tube Amplifier
• Latest Japanese Design
• Distortion less Output Transformer using

specia l winding techniques
• Most circuitry on PCB for easy assembly

and humfrae performance
• Output 30W x 2 Ultra linear

(Swi tc hable to Triode)
15W x 2 Triode Outpu t

(near classA performance)
• THD under 0.4%
• Frequ ency Response 30- '30.000 Hz (-1dB)
• Separate Pre-Out and Main-In KIT ONLY

$499.00

$349.00

FUJITECH AUDIO KITS

$499.00
Send $5.00 for each assembly manual,
refundable with order.

Monarchy Engineering, Inc.
380 Swift Avenue, Unit 21
South San Francisco, CA 94080

Visa or Mastercharge acceptable.

Model A502 DC Stereo Control Center

LATEST AUDIO TECHNOLOGY
FROM JAPAN
Model A50l Power Amp

• Pure Cla ss A 25W + 25W'
Switchable to Class AB 100W + 100W
Switchable to Bridge Class A 100W mono
Switchable to Bridg e Class AB 300W mono
Frequency Response 5-2ooKHz (-1dB)
Signal-to-Noise Ratio 120dB
Non -magn etic Chassis
" Out-board" comprehensive prot ection
circuitry
DC circu itry with limited use of NFB
High Effi ciency Fluid Convecti on Cooling
THO und er 0.007%
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WE DON'T BELIEVE MANY FOLKS GOT NO MORE PARTS N WE GOTIN STOCK
AND WE SHORE WANT TO GIT SHED OF SUM OF UM.

o
mo
m
!:
CD
m
JJ

133

$2.00

$1.90

$1.35
$1.25

WE
GOT

A
ZILLION
MORE

THANGS

.29 TOO CHEEP

150 2nd Ave. South
Nashville, TN 37201

OLE J
SEZ
WE GOT TO
SHED SUM
INV.ENTORY,
THANKS.

JJ;:;;;'-~

JAVANCO

TRA-120 Transistor #AC172 NPN metal case to-1 ger.(1) .45
TRA-119 Transistor 2SB54 PNP to-1 germanium transistor (1) .35
TRA-118 Transistor 2SB364 PNP to-1 germanium matched (1) .40
EC44K-3 1000 mfd. 25 volt axial leads (3) Lytics (3) $1.00
CP-98 capacitor .1 @ 2000 V got screw on ends (pretty) $1.30
FP-51 6800 mfd . 50 volts insulated can capacitor (1) $1.00
TR-120 62 volts center tapped at 8 amp $12.00 ea.
WE SHORE WILL LIKE TO DO BIZNES WITH Y'ALL WE'LL TRY HARD
TO KEEP ON GIVING OUT GOODER PRICES ALL TIMES WE CAN.

FH-1 Infine fuse holder (dual cord 50"W/3 amp fuse (3)

RY-55 Relay can be added for additional switching

SA-24 Heres a whistler, clapper, slapper, voicer board complete
board w/mike attached w/diagram

HSK-100 (100) inches asst. , sizes heat shrink tUbing

IC-144 Int cir. 74C903 hex inverter
IC-20 Int cir. 4011 B we'uns dun sold out twice gitum
IC-148 NE555 (5)
HP-5 Box to hook to yore speakers then plug a stereo thing in it from

yore stereo headphones and listen to it

TRK33-K3 (3) PC 75 W 10 Amp to-220 case
75 Watt 10 Amp (Gooder N, Most) (3) Pcs $1.25
CLK -20 Coil kit (20) Open wind coils asst $1.40
PRK-20 (20) Good value ww resistors $1.40
LEDK-12 (12) Asst shapes, sizes, colors (12) $1.50
LED12-K9 (9) Super bright red LED's (9) .80
SPRK-20 Spring kit asst. (20) springs .85
SDK-10 Signal diode kit (10) pc's asst. .65
DIK-25 Diode asst. rect. , Zener, signal $1.00
ZDK-1 Zener diode kit (10) Y2 & 1 W $2.00
KNK-20 Knob kit asst. (20) No junkers $2.20
ECK-50 Electrolytic kit asst. (50) pcs . $3.60

WE DON'T SEND OUT BANJO'ED PARTS
WE UN'S AT MUSIC CITY WARRANTY ALL THESE THANGS WER' OFFERING YA.
Y'ALL KIN SEND UM BAC IF Y'ALL DON'T LIKE UM WE'LL SWAP SUM MORE.
WE WILL EVEN GIVE YOU A FULL REFUND LESS FREIGHT FOR ANY REASON
YOU WISH TO RETURN THEM WITHIN 30 DAYS FROM INVOICE DATE.

LTK-25 (25) PC insulated terminal lugs

SOME ITEMS MAY BE LIMITED IN QUANTITY
ADD $2.50 TOTAL FOR SHIPPING ALL ORDERS

JAVAN ENTERPRISES, INC., 150 SECOND AVE. SOUTH, NASHVILLE, TN. 37201
TOLL FREE ORDER LINE 800-251-8130 TO PLACE ORDERS
(VISA AND MASTER CHARGE ACCEPTED)
TENN. RESIDENTS ADD 6.75% SALES TAX. TENN. 615-244-4444

TO ORDER TOLL FREE 1·800-251-8130
INFORMATION & CONVERSATION CALL 615-244-4444

YOUR PARTS SUPERMARKET
ORDER #
REV-I REVERBERATOR COILS (MAKE THOSE SPEAKERS LINGER) INPUT 1 OHM
OUTPUT HI-Z CASE DIM: 11 x 4% x 1% SPRINGS AND ALL, TYPICAL
DIAGRAM FINISHED W/PURCHASE ONLY $12.00 EA.
PS-40 POWER SUPPLY 12V 1.5 A REGULATED RCA IN CASE COMPLETE$12.00 EA.
SPECIAL PURCHASE TANTALUM CAPACITOR (Look to us for better buys all time)
TC-41 47/6.3v Dip PC leads .35¢ ea.
TC-40 10/16 v Dip PC leads .25¢ ea.
TC-45 68/16 V Dip PC leads $1.90 ea.
TC-16 3.3/16 V Dip PC leads .22¢ ea.
TC-29 15/20 v Plastic A .22¢ ea.
TC-30 15/20 V Solid axial .50¢ ea.
TC-36 33/25 V Dip PC leads $1.50 ea.
TC-39 10/25 V Dip PC .50¢ ea.
TC-37 .22/35 V PC Dip .18¢ ea.
TC-38 .47/35 V PC Dip .18¢ ea.
TC-42 2.2/35 V PC Dip .21¢ ea.
TC-15 4.7/35 V PC Dip .22¢ ea.
TC-43 15/35 V PC Dip $1.70 ea.'---~~
TC-44 22/25 V PC Dip $1.50 ea.
TC-35 18/50 V Solid axi $2.50 ea.
TC-1 47/35 V Solid axi $1.50 ea.

WRITE US
ASSORTED KITS: TELL US WHAT
ORDER # YA WANT
DCK-100 (100) PC LD. Discaps assortment

'Call
615-244-4444

When you put part of your savings
into U.S. Savings Bonds you're

helping to build a brighter future
for your country and for yourself

~ere are many.lugood ways
to make your money work
for you. And some not so
good. So don't leap into
anything without taking a
long, hard look. Especially
if you have no savings in
reserve.

And if you don't have
enough savings, look into
U .S. Savings Bonds.
Because Bonds do make
sense.

They guarantee
the interest. They're
guaranteed against loss, fire,
and theft. And the Payroll
Savings Plan is a sure, easy
way to guarantee savings.
Federal income tax may
be deferred and there's no
state or local income tax.

A little is set aside each
payday for U .S. Savings
Bonds. Your savings will
grow until you're ready to
reap the rewards of
regular saving.

Saving is one of the
most important financial
decisions you'll ever make.

Look
before

you reap.

"II A public service of thrs pU b~ica t ion
~~ and The Ad vert isin g Council.



741 500 .2 5 74 l5' 64 .95 620 2 45.00
74l50' .2 5 74 l 5' 65 .95 8205 3.50
7415 02 .2 5 74 15 166 240 8212 1.95
741503 .2 5 74 l S 168 1.75 82'4 3.90
741504 .25 741 5 169 1.75 82 '6 1.85
7415 05 .25 74l5' 70 1.75 8224 2.50
7415 08 .35 74l5 '73 .80 82 26 1.85
7415 09 .25 74 LS 174 .95 8228 4.95
74l5'0 .25 7415175 .95 8237 , 9.95
74 l51' .3 5 74L S181 2.15 8238 4.95
7415 12 .3 5 74l5' 89 9.95 8243 4.50
7415 13 .4 5 74l5' 90 1.00 825 0 14.95
7415 14 ' .00 7415 191 1.00 825 1 5.50
74 1515 .35 7415 192 .85 8253 9 .85
741520 .25 7415 193 .95 8253·5 9.85
74 l 52 ' .3 5 7415 194 1.00 8255 5.25
7415 22 .2 5 74l5,95 .95 8255 ·5 5.25
741526 .3 5 74 l 5 ' 96 .85 8257 9.00 MA1012A741527 .3 5 7415 19 7 .85 8259 7.00
741528 .35 7415221 1.20 8272 39 .95 1.69 3242

MODULE741530 .25 74 15 240 1.85 8275 29 .95 2.49 AY5, ' 0 13 CLOCK741532 .35 7415 24 1 1.85 8279 10.50 .99 TRl602
741533 .55 74 15242 1.85 8279·5 '0.50 .99 IM6402
7415 37 .55 7415243 1.85 828 2 8.65 .99 ' 77 17415 38 .3 5 7415 244 1.75 8283 8.65 .99 , 79 1 - • W ' RED LED CHARACTERS741540 .25 7415245 2.85 8284 5.80 .99 1793
7415 42 .55 74 15247 .76 8286 6.85 .99 UP0765 • 12·HOUR FORMAT741 547 .75 7415248 1.25 8287 6.65 2.95 8272
741548 .75 74 lS 249 .99 8288 25 .00 9.95 74C923 • FACTORY ASSEMBLED741 549 .75 74 l525' 1.30 8289 49 .95
741551 .25 7415 253 .85

• JUST ADD SWITCHES741554 .35 7415 257 .85
741555 .35 74 15 258 .85

COMPLETE WITH SPECIAL7415 63 1.25 7415259 2.85 •
741573 .40 74 15260 .65 TRANSFORMER AND SPECS.741574 .4 5 7415266 .55
741575 .50 7415273 , .65 10/ 1.00
741576 .40 7415 275 3.35 10/ 1.00
7415 78 .50 7415279 .55 8800 10/1. 00

$89 9 ea. 3/$240 0741583 .75 74 15 280 1.98 6802
.79 .

741585 1.15 7415283 1.00 6809741586 .40 7415 290 1.25 68'0741590 .65 7415 293 1.85 68 20
74 l59' .89 74 15295 1.05

682'741592 .70 74 15 298 1.20 68287415 93 .65 7415 324 1.75 6834741595 .8 5 74L5352 1.55 68407415 96 .9 5 74 15353 1.55 68437415 107 .40 7415363 1.35 684474l5 ,09 .40 741 5364 1.95 684574 L5112 .4 5 7415365 .95 6847
74 l5' 13 .4 5 7415366 .95 685074 LS 114 .50 7415367 .70 685274l5, 22 .45 7415368 .70 886074l 5 ' 23 .95 74 15373 1.85 686274lS 124 2.99 74 15 37 4 1.80 68 717415125 .95 7415377 1.45 68757415126 .85 74 15 378 1.18 68807415 132 .75 74 15379 1.35
7415 136 .55 7415385 1.90
74151 37 .99 74 15386 .65
74 lS 13 8 .7 5 74 15 390 1.90
74 l5' 39 .75 7415393 1.90
7415 145 , .20 74 15395 , .65

DIP SWITCHES74 lS 14 7 2.49 74 15399 1.70
74 l5'48 1.35 74 LS447 .37
74 l5'5 1 .75 74 LS490 1.95 1702 256 x 8 [ f us ] 4 .95 4 position .8 5
74 lS 153 .75 7415668 1.69

2708 1 0 2 4 x 8 (45On. ) 3 .95 5 posi tion .90
74 l S 154 2.35 7415669 1.8 9 6 position .90
7415155 1. 15 7415 670 2.20 2758 1024 x 8 (45On' X5v) 9 .95 7 position .957415156 .95 74LS674 9.65 TMS2516 2048 x 8 (45On'X5v) 7 .95 8 posit ion .9574 15 157 .75 7415682 3.20

2716 2048 x 8 (45On'X5v) 5 .9574 L5 158 .75 7415683 2.30 CONNECTORS74 L5 160 .90 74156 84 2.40 2716·1 2048 x 8 (3 5On' X5v) 12.95
7415 161 .95 7415 685 2.40 TMS2716 2048 x 8 (45On.) 9 .95 RS232 MALE7415 162 .95 7415 688 2.4 0

TMS2532 4096 x 8 (45On'X5v) 19.95 RS232 F EMALE7415163 .95 7415 68 9 2.40
2732 4096 x 8 (45On' X5v) 16.50 RS 232 HOOD

s-ioo ST
STATIC RAMS S ·100 WW

2101 256 x 4 (45On.) 1 .95 ICLINEAR 2102· 1 1024 x 1 (450n.) .8 9
SOCKETS21 L0 2 · 1 1024 x 1 (45On·X LP) 1 .29

LM301V .34 lM74 1V .29 2111 256 x 4 (45On. ) 2 .99 VOLTAGE REG'S 1·100 loopc.lM 308V .98 l M747 .79 21 12 256 x 4 (4500.) 2. 9 9 8 pin ST .13l M309K 1.49 lM7 48V .59 .11
l M311 .64 LM1310 2.90 2114 1024 x 4 (450 n. ) 8 /17.95 7805T .89 7905T .99 14 Pin 81 .15 .12
l M317T 1.95 MC' 330V 1.89 21 14L·2 1024 x 4 (2oonsXLP) 8 / 2 2 .95 7808T .99 79' 2T .99 16 pin ST .17 .13
LM317K 3.95 MCI3 5<N ' .29 2114L·3 1024 x 4 (300ns XLP ) 8 / 21 .95 78,2 T .89 79'5T 1.19 18 pin ST .20 .18
l M3'8 1.49 MC1358 1.79 7815T .99 7924T 1.19 20 pin ST .29 .27
LM323K 4.95 l M1 414 1.59 2114L·4 1024 x 4 (45Ons XLP ) 8 /18.95 7824T .99 22 pin ST .30 .27
l M324 .59 l M1458V .69 TMS4044-4 4096 x 1 (45Onsl 3 .4 9 24 pin ST .30 .27
l M337K 3.95 lM I488 .99 TMS4044-3 4096 x 1 (300nsl 3 .99 28 Pin ST .40 .32
l M339 .99 l MI48 9 .99 7805 K 1.39 7905K 1.49 40 pin ST .49 .39
LM377 2.29 LMI 800 2.99 TMM2016 2048 x 8 (2 00ns) CALL 78,2K , .39 79'2K 1.49

ST =SOLDERTAILLM380 1.29 l M'889 2.49 HM6116 2048 x 8 (2oons) CALL 78 ' 5K 1.39 79L05 .79
8 pinWW .59 .49lM386V 1.50 l M3900 .59

DYNAMIC RAMS 14 pin WW .69 .52l M555V .39 l M3909V .98
78L05 .89 79Ll2 .79 16 pinWW .69 .58lM556 .69 l M3914 3.95

LM565 .99 lM3 915 395 78Ll2 .69 79Ll5 .79 18 pin WW .99 .90
4027 4096 x 1 (2 5 0 ns ) 2. 50 78Ll5 .69 LM3, 7K 3.95 20 pin WW 1.09 .98l M566V 1.49 LM3916 3.95
4 1 16 · 1 50 16.384 x 1 (15 Ons) 8 /19.95 22 pin WW 1.39 1.28l M567V 1.29 7545 1V .39

lM723 .49 75452V .39 4116·200 16 .384 x 1 (2 oons) 8/17.50 l M309 K 1.49 LM323K 4.95 24 pin WW 1.49 1.35
LM317T 1.95 LM337K 3.95 28 pin WW 1.69 1.49lM73 3 .98 75453 V .39 41 16·300 16.384 xl (300ns) 8 /16.95 40 pin WW 1.99 1.80

V=ll PIN 4164 65.536 x 1 (2oons ) CALL T=T0·220 K=T 0·3 L=T 0 ·92 WW =WIREWR AP
LP=lOW POWER

CIRCLE 14 ON FREE INFORM ATION CARD



CMOS NEED FAST PARTS?
74COO .35 74C374 2.75 40 19 .45 4098 2.49 7400 SERIES DYNAMIC RAMS
74C02 ,35 74C901 .80 4020 .95 4099 1.95
74C 04 .35 74C902 .85 4021 .95 14409 8.95 4116 150NS 16K x 1 8/19.95
74C08 .35 74C903 .85 4022 1.15 14410 8 .95 7400 .19 74128 .55
74C l 0 .35 74C905 10.95 4023 .35 14411 9.95 7401 .19 74132 .45 4116 120NS 16K x 1 8/29.95
74C14 1.50 74C906 .95 4024 .75 14412 12.95 7402 .19 74136 .50
74C20 .35 74C907 1.00 4025 .35 14419 2.95 7403 .19 74141 .65 STATIC RAMS
74C30 .35 74C908 2.00 4026 1.65 4502 .95 7404 .19 74142 2.95
74C32 .50 74C909 2.75 402 7 .65 4503 .65 7405 .22 74143 2.95 2147 55NS 4K x 1 9.95
74C42 1.75 74C91O 9.95 4028 .80 4508 1.95 7406 .22 74144 2.95 6116 150NS 2K x 8 CAL L
74C48 2.10 74C911 10.00 4029 .95 4510 .95 7407 .22 74145 .60
74C73 .65 74C912 10.00 4030 .45 4511 .95 7408 .24 74147 1.75 6116 120NS 2K x 8 CALL
74C74 .85 74C914 1.95 4034 2.95 4512 .95 7409 .19 74148 1.20
74C76 .80 74C9) 5 2.00 4035 .85 4514 1.25 7410 .19 74150 1.35 EPROMS
74C83 1.95 74C918 2.75 4040 .95 4515 2.25 7411 .25 7415 1 .65
74C85 1.95 74C920 17.95 404 1 1.25 451S 1.55 7412 .30 74152 .65 2716-1 350NS 2K x 8 12.95
74C86 .95 74C921 15.95 4042 .75 4518 1.25 7413 .35 74153 .55 2732A 250NS 4K X 8 25.95
74C89 4.50 74C922 5.95 4043 .85 4519 1.25 7414 .55 74154 1.40
74C90 1.75 74C923 5.95 4044 .85 4520 1.25 7416 .25 74155 .75 2732A-2 200NS 4K X 8 32.95
74C93 1.75 74C925 6.75 4046 .95 4522 1.25 7417 .25 74156 .65
74C95 1.75 74C926 7.95 4047 .95 4526 1.25 7420 .19. 74157 .55 MPU 's
74Cl07 1.00 74C927 7.95 4049 .55 4527 1.95 742 1 .35 74159 1.65
74C 15O 5.75 74C928 7.95 4050 .55 4528 1.25 7422 .29 74160 .85 Z·80B CPU 6mH z 19.95
74C 151 2.25 74C929 19.95 405 1 .95 453 1 .95 7423 .29 74161 .70 Z-80B CTC 6mH z
74C 154 3.25 74C930 19.95 4053 .95 4532 1.95 7425 .29 74162 .85 17.95
74C 157 1.75 4000 .35 4060 1.45 4538 1.95 7426 .29 74163 .85 Z-80B PIO 6mHz 17.95
74C 160 2.00 4001 .35 4066 .75 4539 1.95 7427 .29 74164 .85 68BOO CPU 2mHz
74C 161 2.00 4002 .25 4068 .40 4543 2.70 7428 .45 74165 .85 10.95
74C 162 2.00 4006 .95 4069 .35 4555 .95 7430 .19 74166 1.00 68B21 PIA 2mHz 12.95
74C 163 2.00 4007 · .29 4070 .35 4556 .95 7432 .29 74167 1.95 68B50 ACIA
74C 164 2.00 4008 .95 4071 .30 458 1 1.95 7433 .45 74170 1.65 2mHz 12.95
74C 165 2.00 4009 .45 4072 .30 4582 1.95 7437 .29 74172 5.95 8085A·2 CPU 5mH z 16.95
74C 173 2.00 4010 .45 4073 .30 4584 .95 7438 .29 74173 .75
74C174 2.2 5 4011 .35 4075 .30 4585 .95 7440 .19 74174 .89
74C 175 2.25 4012 .25 4076 .95 4702 12.95 7442 .49 74175 .89
74C192 2.25 4013 .45 4078 .30 4724 1.50 7443 .65 74176 .89
74C1 93 2.25 4014 .95 408 1 .30 80C0 7 .95 7444 .69 74177 .75
74C195 2.25 4015 .95 4082 .30 80C95 .85 7445 .69 74178 1.15
74C200 5.75 4016 .45 4085 .95 80C96 .95 7446 .59 74179 1.75
74C221 2.25 4017 1.15 4086 .95 80C97 .95 7447 .69 74180 .75
74C373 2.75 4018 .95 4093 .95 80C98 1.20 7448 .69 7418 1 2.25

7450 .19 74182 .75 APPLE OWNERS
7451 .23 74184 2.00
7453 .23 74185 2.00 EXPAND YOUR 48K COM PUTER TO 64K
7454 .23 74186 18.50 SUPER RAM II7460 .23 74190 1.15 •

74S00 SERIES
7464 .39 74191 1.15 PLUG IN SLOT 0

7465 .39 74192 .79 GOLD PlATEO CONTACTS

7470 .35 74193 .79 INCLUDes S JUMPER OPTIONS

74500 .44 74574 .69 745163 3.75 745258 1.49 7472 .29 74194 .85
IN CLUDES 5 AM~ · AOM OPTIONS

74502 .48 7458 5 2.39 745168 . 4.65 745260 1.83 7473 .34 74195 .85
ENJ OY THE BEST OF BOTH WORLDS
16K RAM (RA NDOM ACCESS MEMORY} .,

74503 .48 74586 1.44 745169 5.44 745274 19.95 7474 3" 74196 .79 THIS IS-SOPH ISTICATED FIRMWARE
74504 .79 7451 12 1.59 745174 1.09 7452 75 19.95 7475 .49 74197 .75 EXPAND S YOUR 48K APPLE TO 64K

74505 .79 7451 13 1.98 745175 1.09 745280 2.90 7476 .35 74198 1.35 or-PROGRAMMABLE MEMORY

74508 .48 7451 14 1.50 745181 4.47 745 287 4.75 7480 .59 74199 1.35 ELIMINATES THE NEED FOR APPl ESOFT" OR INTEGER BASIC ROM

745 09 .98 745 124 2.77 745 182 2.95 745 288 4.45 748 1 1.10 74221 1.35
CA RD
Al lOW YOU TO RUN APPL E'S NEW FORTR AN PACKAG E, ALSO

74510 .69 745 132 1.24 745188 3.95 745 289 6 .98 7482 .95 74246 1.35 PASCAL AND PilOT

74511 .88 745 133 .98 745189 14.95 745 301 6.95 7483 .50 74247 1.25 KEYBOA RD CONTROL SELECTION OF RAM OR MOTH ER BOARD

745 15 .70 745134 .69 745 194 2.95 745373 3.45 7484 .50 74248 1.85 ROM LANGUAGE

74520 .68 745 135 1.48 745195 1.89 745374 3.45 7485 .65 74249 1.95 INCLUDES INS TALLATION INSTRU CTIONS A ND APPLICATIONS

745 22 .98 745 138 1.08 745196 4.90 745 381 7.95 7486 .35 74251 .75
NOTES
THE SOF TWARE DEVELOPED BY VA RIOUS VENDOR S FOR YOUR

745 30 .48 7451 39 1.25 745197 4.25 745387 5.75 7489 4.95 74259 2.25 (64Kl SHOULD NOW WORK AS THEY ADVERTISED

74532 .98 745 140 1.45 745201 14.95 745(12 2.98 7490 .35 74265 1.35 TH E MOST VERSATILE RAM EXPAN SION ON THE MARKE T TODAY

745 37 1.87 745 151 1.19 745225 8.95 7454 71 9.95 7491 .40 74273 1.95 UNIQUE 1 YEAR WARRANTEE! S168.00
745 38 1.68 745153 1.19 745240 3.98 745472 16.85 7492 .50 74276 1.25
74540 .44 745 157 1.19 745241 3.75 745 474 17.85 7493 .49 74279 .75 APPLE FAN74551 .78 745 158 1.45 745251 1.90 745482 15 .60 7494 .65 74283 2.00
74564 .79 745 161 2.85 745253 7.45 745 570 7.80 7495 .55 74284 3.75 " COOl·IT"

745 65 1.25 745 162 3.70 745 257 1.39 745571 7.80 7496 .70 74285 3.75 TAN COLOR
7497 2.75 74290 .95 SAV E DOWN TIME

74 100 1.00 74293 .75 LON G LIFE MOTOR

74 107 .30 74298 .85 LOW NOISE IS A MUST

74109 .45 74351 2.25
SAV E REPAIR CHARGES

74110 .45 74365 .65
INC REASES RELI ABILITY
CLIPS ON - NO HOLES OR SCREWS

PROMS
7411 1 .55 74366 .65 MINI MUM QUIETNESS IS DUE TO THE DRAW EFFECT OF AIR
74116 1.55 74367 .65 TH ROUGH YOUR CO MPUTER AND A SPECIA L FA N AND MOTOR

748 188 (82823) OC 32 x 8 3.95 74120 1.20 74368 .65 DESIGN

748287 (828129) T8 256 x 4 4.75 74121 .29 74376 2.20
THOSE EXTRA PLUG·IN CAR DS CA N CAUSE EXTRA HEAT

748288 (828 123) T8 32 x 8 4.45 74122 .45 74390 1.75 HOW TO HOOK IT UP

748387 (828 126) OC 256 x 4 5.75 74 123 .55 74393 1.35 Clip It on yo ur APPLE

748471 T8 256 x 8 9.95 74 125 .45 74425 3.15 Unp lug your 120V ca ble (you won't need II)

748472 (828 147) T8 512 x 8 16.85 74126 .45 74426 .85
Plug sho rt 120V cable tram Super Fan It to the back o f your co mputer

74490 2.55
Plu g the suppl y cab le from Super Fan II to your 120V po we r source

748474 (828141) T8 512 x 8 17.85 Turn on the rocker SWItc h and 3 ouut.m red read y li ght come s on

748 570 (828130) OC 512 x 4 7.80 6 You are all se t "COat IT"

748571 (828131) TS 512 x 4 7.80
UNIQU E 1 YEAR WARRANTEE! S69.00

•APPLE IS A TRADEM ARK OF APPLE COMPUTER INC

CIRCL E 14 ON FREE INFORMATION CARD



Space co ntributed o'y the publ isher as a public se rv ice
Pat . #4,259.705

Power Line Spikes and Hash often cause
memory loss or erratic operat ion. Often
flopp ies, printer & processor interact !

OUR patented ISOLATORS eliminate
equipment interact ion AND curb damag
ing Power Line Spikes, Surges and Hash.

Fil tered 3-prong sockets and integral '
Spike Suppression. 125 VAC, 15 Amp,
1875 W Total - 1 KW per socket.

ISO-1 ISOLATOR. 3 Fil tered Sockets ;
1000 Amp 8/20 usec Spike Sup-
pressor , $62.95

ISO-4 ISOLATOR. 6 Filtered Sockets ;
1000 Amp 8/20 usec Spike Sup-
pressor $106.95

ISO-3 SUPER-ISOLATOR. 3 DUAL fi l·
tered Sockets; 2000 Amp 8/20 usec
Spike Suppressor $94.95

ISO-7 SUPER-ISOLATOR. 5 DUAL fi l·
tered Sockets; 2000 Amp 8/20 usec
Spike Suppressor $154.95

Masler ·Charge, VISa, American Express
TOLL FREE ORDER DESK HOO·225·4876

I . I AK HI MA PR & Canada)

CIRCLE 43 ON FREE INFORMATION CARD

Electronic SpeCialists, Inc.
171 Sou th Main Street. Nat ick. MA 01760

Tech nical & Non ·BOO: 1·617-655·1532

3 Wire A.C. Line Cord
18/3

",c$1.25 tuh

Computer Grade Cap
Z900mfd 75 Volt

$2.00

Complete 1 Wan Amplifier
withonlonlvolume control

mini Jack9 YOlllnpul
$2.95 ' . _

DIPSWlTCtI AllMade
~ By CTS
~ 4Pos. DPDT

- '1.04
5 Pos. SPSL '1.00
6Pos. SPST. '1.06
10 Pos. SPST '1.70

A.C. Adapters _
9 volt 100 milW/2'hmmplug · $1.25
9volt 200milW/2'hmm plug· $1.99

....lIMlI~ Mounted on PC Board
23Key Fu nction

1Led 1Slide Switch

~..._ \ $2.99

CIRCLE 23 ON FREE INFORMAT ION CARD

CAPACITORS!!
Radial Leads

Zmfd/50V. • . .. . ... .15
ZZOlnfdlZ5V • • • . • . . .35
470mfd175V . . . . . .. .65
5OOmfd/35V . . . . . .. .48
ZZOOmfd/SOV . . . • . 1.69
3300mfd·25v . . .. 1.60

Non Polarized

Buzzer
9 Volt Only

65c

F.P. CANS
3000mfd/50V

11.29 Pff
6800mfd/50V :E=

11.89

I.C's:

SN74163N 69¢
SN74175N 69¢
SN742011 ~
DM74151 4~
7415811 35¢
7~ 25¢
DM749l111 49¢
SN74157 49¢
DM74161AN 69¢
DM74I.S86N 35¢
DM74H50N 49¢
74H103N 1.19
74L574 35¢
74H11 49¢
74H01 49¢
74LS241 1.65
DM7445 79¢
74LS85 95¢
74LS298N 95¢
MM74C93N 99¢
SN745280N 2.25
74LS191N 95¢
74LS195 85¢
74LSl23N 85¢
SRmSm--: . :-:. .6~¢
MC838P 1.45

GAME CHIP:

AY·3·8600·1 .. ...3.95

TAMERICAN
LUNG

. ~~~~~}C~!£~

~ WRITe FOR

~YQ?L i McGEE'S
SPEAKER & ELECTRONICS CATAlOG

1001 BARGAINS IN SPEAKERS
Tel.: 1 (816) 842 5O'Y.l

1901 MCGEE STREET KANSAS CITY. MO. M10e

(J)
o
z
o
a:
I
o
UJ
-I
UJ

o
Q
-ca:
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$995.00

30 MHz
HITACHI

OUALTRACE
PORTABLEOSCILLOSCOPE

MODEL
V-3028

- ...

More sensitive to your input

(J::cornrnodole

VIC·20 $299.95

EPROM Erasing Lamps
• ERASES 4 CHIPS IN LESS THAN 20 MINUTES

• SIMPLETO USE • SAFETY INTERLOCK
• ERASES 2108. 211&. 1102A. II c.

UVS- l 1E. .. .. S85.00

Introducing
the full
featured,
expandable
color
computer!

-=--,

EPROM 2~~~~5 $6.50

SORCERER COM PUTER - Speak. You r Languaga
FUT\JI£S.Z80- 4lROM· 321< RAM - DlIII CISSftVO· 30I -~ ""'.",""""" -",.....,""""".." U.....I ,.w •• *i _· 512'2.. . ' ""' , ......

.. . . . .::.:..:..:.... III $-100Bus· Senaland P.... VO
Order Part No . OP1002·2 32K . . . . $1395.00

185)( 44 x 17 mm
135 )( 32. 15 mm

1 m
250 ,

$ 10 .00

1 - 9 10 up 100 up

1500 ns) $2.00 $1.80 $ 1.10
1200 ns) 3.50 2.95 2.60
1330 ns) 3.40 2.80 2.50
(200 ns) 3.50 2.95 2.60

(200 ns) 3.00 2.20 2.00

3.50 3.30 3.10
(5v l 6.50 4.80 4.50
(350 ns) 13.00 11.00 9.90

SIZE AND W EIGHT:

DISplay uni t. WIthout prob . t iP
Ban . ry un it. w,t hou l prob . t iP
le ngt h of co nn"t,ng 1• • d
Wllght of co mpl.t. me te r

H,gh INPUT IMPEDANCES of mor~ t han 10 MCl
..... n In Ih. A.C. rllng .a; In pu t imp.d anc. of mo rl
than 1 GO in th . 200 mV D.C. rang • • With a
r• •olullon of 100 p.V

FOOLPROOF OP ERATION In all sui. rang.s up to
500 V.ft

BUIIl·,n NI· CD STORAGE BATTERY
INTEGRATED BATTERY CHARGER-ca n be rech arg . d
Without a cc.no rles II a ny l upp lu ...o ltage between
110 and 240 V. 50 or 60 HI ; ov.rch.rgl·p roo f
BATTERY VOLTAGE ,"dlllg 12 hOUri · co nti nuous
OPlratlOn per ch.,g l ; Ch.,glng tom. at 220 V/5O HI
IS 17 hou rs

2102 -1
2114 L-2
2114-3
2114-2

411 6

2708
2716
2732

.. ... ... . $169.00

TECHNICAL SPE CIFICAT IONS

MEMORIES

VISITASTORE NEAR YOUTODAY - W. stock ,I,rg...1.ClioA of T.chnic. 1Books. Discret. Campolllnts, Int. grl td Circuits. Test Equipm.nt 'nd Elutronic Suppli.s .

..
~
~..

Ord.r No . 1477 . ..

Hlgh ·c o nt rast 3 )o\·d'g lt lIQUid crys tal dlSpllY
AulomatlC DIMENSION and DECIMAL PQIPfT DIS PLAY
Auto matiC POLARITY INDICATION

INTEGRATING AID CONVERTER uSing t hl d ual . Iope
m.t hod . o n a CMOS L.S .I. s ,ng ll Ct'IIP. p rOVid ing high
r. lI sl anCI 10 ag" ng. high r. l"blllty. and AUTOZERO
functi o n .

Pul hbutt on READING ST ORAGE. so Iha t me lS u I' ·
m. nls ca n be ma d......n In ha rd·l o · r••ch plllc es .
an d th . n the d .s play brought oullO wh .rl It can b.
rlld .

Th. ROLLING CO PfTACTS UQING SWITCH lind 11'1.
mu ltll ' Ylr c ,rcu,t board prov ld. gr, " r.lrlb,lIty and
con .... ni. nca ; Ihe sellt. rl nge u n b . ch anged dunng
mll . Ur.m.nIS.

CULVER CITY. CA 90230

STEINEL HANDHELD 3~·DIGIT MULTIMETER
Th e hand-h eld instru m ent
is a persu a sive concept -
• si nce you c an appty th e two probe t ips directly to a ny

potential polntl by hand . when me. su ring potent ia l
diffet'lII"Ices.

• s inc. the points being t ••ted and th e displ ay r••ding
ara in view s imu ltan .cxJ l ly

• sinca the leal. range • • Iected can b. changed w hile
making a m• • • uram.nt.

• since the d imen sion sym bo l appearing in the displ ay
ensur.. u nambiguous reading.

• s ince you can store the r••ding disp layed if the t ••t
po int. are at fa irly herd -t o- re ach s it• • , and

• sinea you can carry t hi s m at ar
w ith you at a ll time s . t h a n ks to
it • • m all s iz . , without h aving to D.C. VOLTAGES from 0 .1 mV 10 500 V
t r anspo rt additional parts luch A.C. VOLTAGES from 10 mV to 500v
as . I••d or battery charger. RESISTANCES from 0.1 n to 20 Mn

fA\ "!!£o~~u~;A
\5l MAil ORDER
P.O. BOX 22 0 BR

I PHONE ORDERS (213) 641-4064 1

MII'IlIllllIft !WarSIDDO AddS2 00l l unr poSll9l l11C1 haftc1l1rwJ MII lllfClIMtt

.. ..,SA .....1IIlId"" It IllWllIY9llldllt .. tll~_IIIr_ ll\llftIIl* llIUIlblf aM 1_~~~~~!~_£~~_J~~::.!.~~&_~~~j~Ll..!:::::::!':==:::~:::::::~;,;,;,:~:.~.,.,.1'1I0Il IIslll S_ ' '- flU I rt slOlilKt to pl lOI: sah Hol 'KpoIIMlI tM t'f""
StOll pl"l' '''II "'" WIlYJrOM M_ Orear jIl Ulg W, m- the """ II ' 1I" IoMe
lrIIl'lUfacllll"

ATLANTA
3 33 0 Piedm on t Rd. N.E.

A t la nta. GA 303 05
(404) 281-7100

CULVER CITY
1 10 80 Jeff erson 8 lvd .
Culver City . CA 90 230

(213) 390-3595

HOUSTON
2649 Richmond

Houston . TX 77098
(7131 529-3489

PORTLAND
1125 N.E. 82nd Ave.
Por tl and. OR 97220

(503) 257-9464

SANTA ANA
1300 E. Edinger Ave .
Santa Ana . CA 92705

(714) 547-8424

SUNNYVALE
1054 E. EI Camino Real
Sunnyva le. CA 94087

(4061 243-4121

TUCSON
4 518 E. 8roadway
Tucson . AZ 8571 1

(602) 661-2346
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o
m
(')
m
~
OJ
m
:0
.....
<0
0>.....

137

1."
' .40
1.30

''''1.",...
1."

.13
lllM.--

..
1011.20
1011.30
1OI1AO
101'.00
1OI2.Jll
1012.70
1012.70
1013
1013.00--

.13
'.00
.13

1.36
1.33
.13

' .23
• .13
2.13
2...
2.13
2."
2...
' .13
0 .25
• .30
• .30
•. 30

etor 2 .11M11

ltorS"CIIC)M

I.C.
SOCKETS

s.oo_
3.25M

.38 745138
AS 14S14O.38 1_
.3D 745 174
.5 'MS175
.38 74S182.-OS __

... 14S201

... 1l4S240

.75 74$244

... Jl4S23'

.815 74S2S1
Ai ...-

.ss .M 74$470

.S115 745471
Ul5 745473
1.45 74$474

_PROMS

...
2...
sr

' .23......
t3D
t30
t"1."........................
.80 •
.... a
.15 1OIS.30 14
.85 101!5.70 18

1.80 1018.70 18
1.1!5 1OrIV.70 20
1.!50 10112.70 22
1.1 0 10113.70 24
.85 10114.70 28
.25 10117.70 40

:: Wi~
' .3D

TERMINAlS

Syne rtek
" K TM -3»
LOW COST
TERMINAL WITH
KEYBOARD AND
V~E$~~1t

2114l. 300HS 2.25 .. 4 tar 1.8OM
200HS 2A5M 4tot 2.0CIeI

2111~ 2.5OM'lltot 2.00-

MISC . con t'd

2732 12.15_ .. tor 11.00.

4118 300HS 200.. a tot M.oo
200NS 2.35_' tar 16.00

270ll

2M

14500
JIIS02
JIlSll3
14Sll4
14S05
74510
14S1•
14S2O
14522
>4S3ll
~

>4S3O
NS/5 1
14$64
74574
1_
748112_ ,32

30••••50..
30......
50".13.....
a...
.7...
81
10
13

115
'06

..
83..
...
:: 2102

1.55 .::sa5OHS

1.75 NEM5
: AVS-1013A

... -
1.25 =

: 8T21
1.25=
1,M S4108CR
UI5 IT410 n UAC
1.56 }'g()5

'50 1llllll

~.~~
:18Ol5

1.116 7808
.. 11Illll

1M 7812
45 MC1~.

1 25 MC1350P1M:'"'L_
.75 LMJ41

~ .:: ~~5IP
~:: lM388,...

1."
10.30
1030,:zo.oo
13.30

1.30
• .30

SN7482N
SN7482N
SH74Q3H
SH74a5H
SN74MH
SN74122N
SN7 ..13tH
SH74'41N
5"'74151"
SN74153fril
5H741504H
$N741$5H
SH74 157N
SN74 160N
SH741151...
5 ...741631'1
SN74164'"
s... 741155N
5H74174N
$H74175N
S"'7411OH
SH7.tet H
SH743$3H

74LSl58
74lS1Il
74LSl12
"'LS'03
14LS164
74LS185
14L$1I8
7415170
74LS174
HLS17S
74 LS110
74 LSlet
NLS•
74 LSl l7
74 LS221
M LS240
MLS241

'" LS243
74 LS244
74lS245
74 LS251
'" LS253
MlS257
"'LS25lI
"'LS2«l
74 LS213
H LS27'9

'" LS290
"'LS293
74 LS386
74 LS3I7
7415313
14LS3J1
74lS377
7"L56e8
74LS870

cPU.

.2a
2a
2•
2.
22
21
2&
20..
22
20
40
.21
31
.20
.31
31
83
71
30...
••58...
ao
43••••....
10..
••••••..

.11
22
21
22,.
2ll
22
20
27
29
17
2ll
17
20
2.,a..
'2..
'"'"21
36

z-ao
Z-~CTC

z -eo.-.CPU
z-eo002 18-&41(-2Oll1A
MCeODO

74LSOO
141.500
"'LS02
_Sll3
741Sll4
"'L",,"
"'LSllI
"'LSOO
J4LS10
HLSW
MlS20
lICLS21
1l4LS28
M LS27
74LS28
"'LS:lO
74 LS32
74L538
74LS42

"'L'"NlS7.
74LS75
"'LSlII
JUSIO
"'LSlI3
JIlLS.
1I4LS107
HLS113
74L$122
H lS123
JltLS125
74 LSl2&
74LS138
74lSt38
HLS15t
74 LS1S3
74LS157

COMPONENTS

video
_ IIJO

a'~
~~~ 'AMDur
GREEN PtIo6
'0'10£0 MONITOR

SH74llON
SH7402N
SH7404H
SH7408N

•,....,....III""·......,......I:;:~:SN7413H
SN 74 '.H
SH7.16H
SH7417H
SN7420N
SN742SH
SN7430N
SN7437H
SN 7438H
SN744QH
SN7442H
SH7U3H
SN7 .... 5H
5N745\'"
SN74S4H
SH7474H
SNH7SH

MONITORS
«AMDEKCorp.>'

mlTH lYM-1Z 1 Yid81 Monitor: Glm Phosphor
lZ inch 15+Mbz -*13900

31ach MUFFIN fAN I/md-19.95
UPO765: Floppy DiskConi,...... I19.95
8155 ·RAM- I11. 50 "81"1 C MASTER
8Z55-PPI--17.95 .......$./
ZI11- Stltic RAM-'I.75 59.95
8085A' CPU-*8.50 8748-8-'31.00
MC6800 · CP U-*7.75 3341PC -$too
ER Z50HAROM -4095 MM5060- 35C

lIideo

r;:SD
1 2~
12....,
BLACK & WHITE
VIOEO MONITOR
AIlDU , LIEDElICorp.

· 54 .35
· S4 .50
· S8 .75
· 5 74.75

APPI..E
CLOCK
$12400

PROlO
BOAAD
$2f500

CALIF CCMtSV$

PRINTERSE...,..

ZllO $29500

16K RAM
$16()OO

YlQEX

VIDEOTERM
00 .......

$2[J5OO

KEYBOARD
ENHANCER

$12000

MX-BO

51"-'535.0 0

"FT"- '645.0 0

Inlarfm &clbla
~78.90

~
PROTO CLIPS

CARDS

AlARI *Software
Missla Command
b taraids
StarRaidars
Chm

Alii

$3600/ea
MIC"OSOfT

XTAL

$2.85

$7.45
• , SftC'

. ...... . I .I!tlllltlCl"
Tl£ MP01l7
::'.':.-:.,or::l.
fOl'-d~IO.ft.

179.50

48k-!1199.00
64k-~1399.00

REAL-TIME CLOCK
CALENDAR (MSM 58]2)

" Int..- St9NI

· 32 1'I8f(h.r. J IIiI Control
. !t'I ~ Sup

· Low~ Dt....,.l oon

....... IlIono lIIIIIta. a.teCIlIOSIC

'tIt_.
'~Of-==. DMe..,.., . I

..... 0....-

" " t Oalll'"
. ,., Addr ...

·rt.IWHc*:fs.tec.

SybBl-"Mi cnproc8Slors" 14 PIN

Osbarna *15.00/ea. *' ~~ ~:~
\ A la II mr's Guida 40 PIN

COMPUTERS

ATARI ' 800n
,

COMPUTER SYSTEM

16k-*750.00
48k - *898.00

':APPLE II Plus"

..!

14500 ' •

I ~ (l

OR~ a

•Sl-£LF / DESK
MOUNTED#5722

$15500
DESC
II m~l.. tI N Il&II..1I
fll lllltJ tIU " UC" . _
1flW(£1 NkI_ / ''linn
~ "Ul.lhl ,.1 1 • • '
11-
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Brlnd (lew prceucncn surplus
All lOl'd st,tl . Idul for exeer
Imental work buildIng. cabl. TV
CO"~tr te r s. etc. No . 349SU099

138 "" ~ Io"."" "" '" 698810«1 En olv h"neIl•• h.tom " " f'on.
""'''~ ' '' dlo . sse 1 ,"l'.III~ up to
"'0lM PEP 8ral"d ~ .... . fact o. v- ,-.1., II0VAC N. 3"VA390 .....

: 3'l9VA395 '" ,1bou, 10 '"'pi S~ V5 $4995 8115 I u i s

CIRCLE 32 ON FREE INFORMATION CARD

HOTNEWIMPORT!REMOTECONTRO~• .•
30 CHANNEL CABLE TV CONVERTER! ~

8995 ,"" """ " mo1O TV -
$79 95 on/off ' Witch and _~

",.is fll,.tunlf'IQcont roll f~~:::,
S7"'.95 No. 3049VA275
... / 10

ETCOMKI I WIRELESS -'11&'"~is.::·'lRTE8R!900
~ . ~:~I~91AOO8

VIDCOR 2000 CONVERTER ELIM INATES PROBLEMS

8q
WHEN9r~;;;~~~~:~~r.CAB LE TV

nO'.,'.mof.ctl"n.".1con
t'ol . En~I-s . , deol.llP. rl9

of 0.". ClIbl. p'ogr,lm

=::I;:;~~:',1nolh.' . 1-":"":===..0

UNUSUAL FACTORY SURPLUS

~
MID'BAND - s;~;;~;:~:;:;:~~,T1VTUqNER95

:;I~:~~~~' I~ l~·~~~ t~nw . S17.5O
~m"he. N~. 3049VA3042 n . f 10

l3049VA389- O' U ,I.-d Khem.ll! l~ &:'1lK lohnt · S1.501

MINIATURE FM WIRELESS MICROPHONE

20 AMP REGULA TED 12VDC POWER SUPPLY !

FACTORY SURPLUS UHF TUNERS

495
$3.95..."0

SALE OF OUARTZ BATTERY ·
OPERATED CLOCK MOVEMENTS!

99r A,~ .. <vo' 1 m,", ly .. ' '"
";J to '" 'rur~ o~r ahon on 1 '1... .11

l,n. '·C"'c:.1I I....POrtt d from
sa.95 ~l{.'1 Glirm."nV, No. 3049VA~61
... 15

J.49VAS65M' lc:h'nghandl · S2."'9Iw t I
S195 lwt /~

~
OUR LATEST 98 PAGE ~• ::;C:k~~~I~ ..:~:~~~G ~
. 1«1'0" 0<: b.t,,.,rn.llnd "rlUloU,Il
off••, W"I.OIC"cf.fr.. ....'o.
rn.tlon C.t'dnu"'t.-r~ iO'oOo----------ETCO ELE CT RONI CS

l~u~OOI ~~Nr.~3~~~~;r}~~:,;;,NG CENTER
Chuk wltho.ct.•• plu •• V,"" II<M,II .ru,d OK, ISorry. no CO 0:, Add 15'1lo
for UPS i ' H"ndl,n, (Ellun •• funckdl . N Y. Sill• ••,.d.n u . dd 7'\ U1lu IU .
0..1•• & :'JtpG.llnIlUlrlU ,n., t.d Our Icl.phon. o.ck, 0.. '" " ....' d ow'

CAiI 1 · 518· 561 · 8700

H,d" "th, po'mo ' yo", 2995
hand. Recept ion on any It, n· $2750
dlrd FM radIOor recewer. •• . / 5

No. 3049V''''''2 $2"'.95
n /1 0

OUARTER-MILE WIRELESSMICRoaHONE

1J~9S
& ~C~~:o~~~~~'y~~,~:~:"

WI•• lnt m,l:.. &: I.u.n•. A ll

$49.15 ~~;;=:.~ ~I:':;:: . W~ _~
u . /5 No. 349VAQ93

~
FACTORY SURPLUS V HF I UHF

" TWIN" VARACTOR TUNERS!
'. .,

. ' , Ad",l r.ll1 No. NC 31"'3 1. S
.
' . :,R,~~,~ ,'::~;:,~:~, ;::,;::::;;" 399

TV ·'FRONT ENDS·' A 1>00,d to
£ f ll'd 'I.m at ,, ~."~toQnl l P" C'li" SJ.4 95
~; . f r.b. 3049VC308 .. / 5

DUMPINGI NORELCO ENDLESS LOOPCASSETTES'

40 t: Imoo"'bl,'o"nd".ny~
7~ Price!

3 minut. s - No 3049VA60S \
:i~~ 6 minutes - No 3'l9VA606 , E.t~OLESS .

IN STOCK - THE MURA
CORDLESS TELEPHONE SYSTEMI

'~-" ''' '' ~'' 14488
ca ... ... I .. ' .. .. ... ..
_ _ _ '1~

4O(l 11 ' . ....1R<I
-...... 'L••

=~:'-~:::," $12995
'O"·Y.'OwC"' Y'''_' ." I ~
No. J.49VA27'"

I

25-99

$ 1.60
1.90
2.15
3.80
4.65

.. $10.50
.. . .. $10.50

10-24

$ 2.75
3.75
3.05
8.00

10.60

1-9

$ 3.10
4.20
3.35
8.85

11.65

How about a One Farad (That' s right,
1 Farad) cap for use as a reserve
power sourc e for memory backup .
No more worrying about NICAD
charging times or failures. Supercaps
supply up to lOrnA for 30 seconds or
1uA for approximately 1 week. Only
1Y.;" dia. x Y.;" tall. P. C. mt. leads. 2
voltages available.
FAOH105Z 5V
FAOHllOZ lOV ....

SUPER CAP

MOOSE™
National Se mi LM396 is a lOA, 70W
regulator adjustable from 1.25V to
15V. This new regulator has current
limiting, ther mal limiting and is
immune to blowout from over load
and shorts . TO-3 package requires
only 2 external resistors to set output
voltage.

LM396 with specs . ....... $19.95

REMOTE CONTROL
TRANSMITTER/
RECEIVER
LM1871/1872 chip set has the RF and
encode/ decode for up to 6 channels
of analog or digital link! Never an
easier way to contro l toys, indust rial
processes, security systems . .. etc .

Low power for batt ery operations
(6V). Interfaces with standard hobby
servos or control instrum ents ,

LM1871/1872 set with specs .....$15.95

7808 N. 27th Avenue
Phoenix, Arizona 85021
ORDER TOLL FREE: 1-800-528-0183

(Order desk only)
TERMS: $10.00 minimum order.

Visa. Me, BAC, Check. M .O. or UPS C.O.D.
U.S. Funds only. AZ res idents add S% sales tax .
Prepaid orders over $50 shipping prepaid.

OTHERS: Add $3,00 shipping & handling.
Add $ l.SOfor C.O.D . orders.
Outsid e U .S.• add 20'1,.

CIRCLE 31 ON FREE INFORMATION CARD

D SUBMINIATURE
CONNECTORS
(Compare these prices!)

PLUGS 1-9 10-24

NEZ9P ... $ 1.95 $ 1.75
NAZ15P ... 2.35 2.10
NBZ25P . 2.60 2.35
NCZ37P. 4.55 4.15
DDZ50P., 5.65 5.15

SOCKETS
NEZ9S ..
NAZ15S
NBZ25S .
NCZ37S,
NDZ50S.

25-99

$ 2.50
3.45,
2.85
7.35
9.65

!itJTII' -TEN
74l S24 5 $2.85
74LS2 73 1.69
74 LS37 3 2.50

"2 14 7 ( 4 K ~ 11 $6 .64
4027 (250nS) 4 .25
41 16 1150rSI4.95
4116 1200nS) 4 .50
4116 1300nSI4.10
4 164 (200n5) 25.40

logIc Monitor JUMPER
l OOK Impedance WI RE KIT
LM·l $ 75 00 WK·l $9,00

QUICK TE ST SOLDER LESS
BREA D8 0A RD elE MENTS

OT·59S $ 12 .00 QT-59 B $2.75
OT-475 950 OT·478 2,50
01 ·35 S 7 25 OT-3 58 2.10
OT-1 8S 4 ,25 QT· 12S 3.75
OT·8S 3 00 OT-7S 2.75

RAMS
2 101 ( 256~41 $2 .70
2102 P 02"'Jtll 3 .20
2112 (2 ~6 ~"'1 2.80
2114 3.20
2114L·2 4.50

16K RAM
EXPAN SION KIT

For TRS-80(Model I or II I), Apple
o r PET co m p u t e rs

Set (8 pes . UPD 41 6 C· 2 (2oons) $ 15. 9 5
Data furni sh ed WIth purch ase on request.

$untromcs WIll reproduce your progr am on an
EPROM supp lie d by us from you r

M aster PROM/ EPROM only .
DEVICE 111EPROM ADDITIONAL EPROM',
2708 $ 8 ,95 s 7.00
2716 1995 16 .00
2732 31.95 28 .00
Opt ional LIst ing , . • . $5 ,00

Send you r M u ter EPROM/PROM With orde r. 8e
sure to pack ", ant l· stat lc mat. ril l, I nd protec t It
properl y (we ' Ie not liabl e lor shIppIng dimage,

EX PERI M C;NTOR
SOCKETS

EXP-3oo $ 10.50
EXP-3OOPC 2 40
EXP-35 0 6.10

POW ERED
PROTO -B OARD

PB-l 04 $ 7000
PB· l 0 2 5300
PB- l 0 1 26 .00
PB·l 00 20 .10

P18 4
P160 -1B
P160·2A
8804
8800V

LOGIC
PROBES

LP- l $50.00
LP-2 28.00
LP-3 7600

IC TEST
CLIPS

PC·1 4 5400
PC-16 4.10
PC·24 900
PC-40 14,0 0

LM 30 1N $ .3 2 LM 3 17 N 1.15 LM 384 N $1.7 5 LM 74 1N $.35
LM3 05H .75 LM318N 1.95 NES55N .36 LM 74 7N .55
LM307N .4 0 LM 319N 1.6 5 NESS6N .70 LM 1458N .40
LM308N 1.10 LM3 23 K 500 NE561N 3.69 l.M1488N .80
LM 309N 2.00 LM324N .50 NE565N .85 LM1489N .80
LM 310 N 1.75 LM33 7N 1.50 NE566N 1.65 780SCK 1.60
l.M 311N .4 5 LM339N .50 NE567N 85 78 12CK 1.60
LM 386N 1.10 LM380N .50 LM723N 45 7815CK 1.60

4607

SL IT·N -WAAPTOOL w/5 e' spoo l of 28 glge wire • ... 530 .00
DUAL-WAY UNWRAPTQOL Unwrlps 26- 30AWG ' •• $1 2.10
DUAL·WAY WRA p·N-STRAPTQOL Wraps 26·3 o..wg .•. $12 ,50
UNIV ERSAL Ml crocomput.r/ Processor Plugboerd ••• $27 .65
UNI VERSAL MIcr ocomputer/ Processo r Plugbo lrd.
for Alt l lr 88 00 & IMSAI 80 80 .•... • • . • •. • . . • • • . • $24 .95
UN IVERSAL Compu ter PlugbOl rd. f,ts DEC LSI-1 1. POP-8.
POP·l l and Hel th k,II H· l 1 •.•• ..••.•••.•••••• $20.40

4609 M ICROPROCESSOR PLUGBOARD . for Ap ple II . . .. . $23 90
W E STOCK THE FU LL VEC TOR liNE - Catalo g Avai lable On Request

5%Carbon Film Res istors
IN ALL VALUES

'AwIO'o,40C 'hw10'o,50C

7400$.19 742 6 5.25 7483 5.50 74 125 $ .48 74182 $1 .00
7401 .19 7428 .40 7486 .35 74132 .55 74184 2.05
7402 .19 7432 .2 5 7495 .45 74141 .80 7418 5 2.05
7403 .19 74 38 .30 7496 .50 741 56 .50 74 193 .70
7404 .19 7442 .40 74 116 1.30 74161 .60 74 199 1.10
74 10 .20 7448 .75 74121 .35 74 165 .60 7422 1 .80
7420 20 7474 35 74123 .50 74 181 1.65.,
74 LSOO$ .22 74LS42 $ .50 74LS13 6 $ .35 74LS 195$ 60
74LSOl 22 74LS47 80 74LS 138 .55 74LS196 80
14 LS02 .22 74LS54 .30 74LS151 .55 74LS 24 1 1.10
74 LS04 .25 74 LS74 35 74LS15 3 55 74 LS244 1.10
74LS08 .25 74 LS76 .35 74 LS156 .60 74LS248 90
74 LS10 .25 74L S83 50 74LS158 .50 74LS2 57 .55
74 LS11 .30 74 LS86 .35 74LS161 .70 74LS2 66 65
74L S1 2 .30 74 LS92 .50 74LS163 .70 74lS283 .65
74L S20 .25 74LS96 .70 74LS166 2.10 74LS295 .85
74LS21 .30 74LS112 35 74 LS169 .9 5 74LS352 1.00
74L S26 .30 74LS12 2 40 74LS 174 .60 74LS366 .4 5
74 LS28 45 74LS123 .70 74 LS181 1.85 74LS368 .4 5
74LS32 30 74LS 125 45 74L S193 .75 74LS393 1.2 0
74LS38 40 74LS13 2 65 74 151 94 .60 74LS395 1.20

W E ALSO SPECIALIZE
IN JAPANESE

COMPUTER AND
ELECTRONIC PARTS

STAND AR D TIN
WIRE LOW

PINS WRAP PROFILE
14 $ .65 $ .30
16 .73 .34
18 .82 .38
20 1.02 .42
24 1.10 .5 1
28 1 28 .59
36 1,65
40 1,83 85

An Introduction to MIc rocomputers (The Beginners ' Book ...$7.95 . An
Int roduc tion to Microcomputers (BIlIC Concepts)•.•$ 12. 99. 4 and 8 Bit
M icroprocesso r Handboo k $ 19.95.16 Bit M icroprocessor Hl ndbook $19.95 .
The CRT Cont roll.r Hand book..,$6.99, The 68000 Ml croprocelJ or Hi nd
book...$8.99. l ao Assemb ly Langul ge Programm lng•..$ 16 .99 ,
6502 Ass.mbfy unguige Progrlmmlng.•.$ 16.99, 6809 Assemb ly lAngu lg.
Programmmg _.$16.99. Busine ss System Buyer's Gurd• ...$1 .95 , CP/M Uu r"s
GUlde_ $12.99. App le II Use(s GUld • .. $16. 00 . M icroprocessors for
Meuur.ment &Contro l ~.$ 15 _99 . CBASI C" User s Guld • .•.$ 15.oo.lnt.r
fac Ing to S·l oo /I EEE696 M lcro comp uters _.$15 .oo . Some Common BulC
Progr lms...$ 14 .99. Practl ,,1 8111c Progrlms_.$ 15 .99. Some Common
BaSICProgrl m s - At an Edlt ion_.$ 14 .99 . Sam . Common 81SlCProgrlms
- TRS·80 Leve l II Edl t lon••.S14 .99. SCIence I nd Eng ln• • llng Bu lC Pro

rams - Appl. II E d lt l on _ .$ 1 5 .9~

.' .

4001 $ .30 4012 $ .28 4022 S .90 404 1 51 .05 4070 S .40
4002 .30 4013 .40 4023 .30 4042 .80 40B6 .90
4006 1.0 5 40 14 1.00 40 24 .75 4047 1.20 451-0 1.05
4007 .28 401 5 1.00 4028 ,70 4049 40 45 12 1.00
4008 90 4016 .50 4032 2,00 40 50 40 4516 1.05
4010 .50 4019 .50 4034 2.60 4051 85 4532 1.50
401 1 .30 4021 90 4040 1.05 4066 55 4538 1.50

MICROPROCE SSORS
Z·80 $9 .20 6800 $7 .50
Z·80A 9.50 8035 5.50
8080A 4.50 6809 23 .50
8OS5A 5.70 8086 95 .50
80 80A SUPPORT DEV ICE S
8212 $2 .25 8253 $ 7.50
82 16 2.00 8257 10 .00
8224 2.50 8259 11 .50
8228 4.50 8275 32.00
8238 4.50 8279 7.20
825 1 4 .90
EPRO M S! PROMS
2708 $6 .20 2732 $16.42
2716 7,30
M ICROPROCE SSOR INTERFACE IC's
8T26 $2 .15 8T97 $1. 49 74 LS24 2 $1 .79
8T28 2.30 8T98 1.49 74 L5243 1.79
8T95 1 49 74 LS24 1 1.10 74LS244 1.10
8T9
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(213) 644-1149 1-800-421-5775
M ail Order - No Minimum: Send Money Order or Chec k 10:
P.O . BOX 1951 . HA WTHO RNE . CA 90 250 , Use yoo r VISA or M asler.

card [plea se Include expnencn dat e). Add $2 .00 pos tag e and hand ling
to order. Cal rfom la residents add 6% sales tax.

•?E SUNTRONICS ca. INC.
126 2 1 CRENSHAW BLVD . Dept . R

~~ HAWTHORN E. CA LIFORNIA 90 250
~~. [LOCA TED NEXT TO FORMULA LNTERNAOO"tAlI
~ STOR E HOURS: MOI'I ·f" l o. ",t0 6 30pm- S"ll o. mI0 5p",

IN CA LIFORNIA OUTSIDE CAliFORNlA TOLL FREE

(f)
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Z
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ALTEX ELECTRONICS

"CRYSTAL
1.0 MHz
HC33/U
$3.95

AUDIO
CASSETTES
C·30 Memorex
ATC
(15 min .
per side)
each ... 50$

box of
50 .. 520

A

EDGE METER
0·15 V.D.C.
25 /32 " x 1 13/16"

83.50

JACK

liiiiiii miii2!
EDGE
CONNECTOR
43/86 pi n
(double)
.156 spac ing
gold pla ted
so lder eyel ets

$3.95

Swrtchcra tt
# 12.6 1/4"
phone Jac k
w/switch
25e each

.. ~ SEMICONDUCTORS
T '~ Di ode MR 1130R, 12 Amp ,

• 1000V , DO·4 51.25
DIODE PN2222A TO·92

PN2222A 10 for $1:00. 100 for $7.00
• • SCR 3OV, 800 ma TO·92rrr 10 lor $2,00. 100 for $15.00

SCR Tria c MAC 10·4
TRIAC 200V, 10 A $1.25

.-

COIL
6KV trigge r
co n lor strobe
$1.25

•----

-DYNAMIC RAMS
D2104A 16 pin 4Kx1 300ns
TMS40 30 22 pin 4Kx1 300ns
95c

PROM
764024 pi n 512 x 8 VOL OC
57.95

UART
COM 250240 pin 25 KHz + 5 - 12
$4.95

Arm len gth
23/8

Arm length
1 3/4

CONNECTOR
RS·232
co nnector,
DBC·25·P male.
crimp pin . $2.25
DB·25 cover
$1.25

POWER
SUPPLY

$1.00
$1.00
$1.00
$1.00
$1.00

_.-
Input

110 ·220VAC $67 50
Output •

+ 5VDC -5 Amp
+ 12VDC -1 Amp
-1 2VDC - Amp

5 3/4" x 7 1/2" x 4" h

In Texas Call
(512)828·0503

SNAP ACTION SWITCHES
Micro Switch V3L·2108·D8
10 Amp , 125 VAC SPDT . . .51.00
Unimax 2HBT ·5 20 Amp
125 VAC SPDT .. .51.50

JOYSTICK
4·10K l inear pots
1 112" metal
hand le
dimen sions
2 1/8" sq uare
$5.95

Sl.00
Capacitors· Axial Lead
200 MId 100 volt 1 5/8 x 7/8
250 Mid 150 volt 2 5/8 x 7/8
370 Mid 200 volt 3 5/8 x 1
450 Mid 250 volt 3 5/8 x 1
700 Mid 100 volt 1 5/8 x 7/8

618 W Sun.et
San Antonio, Texa.

78216

•
-=

PRINTED CIRCU IT BOARDS
2 oz. co pper clad one side

1116" FR·4 glass ep o xy

4.5" x 6.5" $1.00
6.0" x 6.0" $1.25
6.0" x 12.0" $2.25
12.0" x 12.0" $4.25

POWER CORDS
2 cond o 18 gao92" long grey . . . SOc
3 condoBeld en 17629B 14 gao108"
long black ty pe SJ . $2.85

1-800-531-5369
TERMS

Qua nt itie-, l .imitcd
COil, chec k, mone y or der

VISA , Mavtcrcard
Tcx re v. add 5 V:/ , tate

, a le, tax. A dd $3.00 <h ipping
cha rge, for ordcr-, under $50

SPEAKERS
8 o hms

1 112"
12"
12 '
15"

Tp·151 .1W
12 LA10 25W
12 LA20 50W
15 LA20 50W

51.00
$12.00
$18.00
$24.00

TRANSFORMERS
• P5400A 110·220 VAC P" .

26.5 VCT Sec . C<, 1.5 Amps
2 3/8" x 3 5/8" x 2 1/4" h
mounting holes 3 1/8 C·C
$7.95

P5800A 110·220 VAC P" .
50 VCT Sec" a, 2 Amps
3 1/2" x 3 1/8" x 2 7/8" h
mount ing hole s 2 1/2" x 2 3/8"
$14.95

SOLDER
Kester 60/40
020 Dla.
1 lb . ro ll

$7.95

A

SLIDE
CONTROL
PCB moun t.
10K linear.
1 3/4" travel

75C

B

C

CIRCLE 27 ON FREE INFORMATION CARD

RADIO-ELECTRONICSQIl
BACK ISSUE DEPARTMENT
200 Park Avenue. South
New York. NY 10003

Back issues are available for months
from 1978 to present @ $3.00 each,
postpaid. Please send your check
or money order to:

City

State Zip I

Issue(s) requested: (if available)

Month Year _

o
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m
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CLIP AND MAIL COUPON TODAY TO:

POLY PAKS, INC.
P.o . Box 942, RA-12
S. LYNNFIELD. MA. 01940 (617) 245· 3828

RUSH ME YOUR FREEDISCOUNTCATALOGI
NAME: _

ADDRESS: _

CITY: _

STATE: ZIP : _

The PP II parallel printer card for the
AppleII computer is designed to allow
effective use ofyourprinter which has
special functions such as bold and
enlarged face print available through
the use of escape sequence com
mands . Since the Apple II does not
send escape characters the software
on this board does it for you with
control characters from the keyboard.
One of the main designs of the PP II
card is that it contains space enough
for 8 independent printer driver pro
grams so new printers are not a
problem .The PP IIissoftware compat
iblewith both Apple Basics aswell as
' CP/M or "Pascal,
' CP/M or Pascal disks providing the
appropriate biospatches are available
on special request.
PP /I printercard (with cable) MX-BO
Dr737

$199.95

Applekation
PP II Printer Card

ARKON ELECTRONICS LTD.
409 Queen St. West

Toronto, Canada M5V 2A5
(416-868-1315)

~Year _

(pleas e print)

(ple ase prin t)

IS YOUR

iI iD
EleDlraliiDS.

LIBRARY
COMPLETE?

Month _

Name

Address

I"DI" 1: .... nN I:DI:I: INI:nRU&TlnN C&RD
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if there were
no distributors?

If there were no electronics distributors ... we'd have to
invent them! As manufacturers of electronic products,
we're convinced that the absence of distributors would
cripple our industry! You'd have no convenient local
source for fast off-the-shelf delivery of needed products.
Production lines would grind to a halt . . .. handling small
orders would be a nightmare. Paperwork would increase;
costs would increase; expediting would increase; chaos
would increase.

As a buyer of electronic components, you benefit from
the existence of distributors, even when you don't directly
utilize their services . They make the factories you deal
with direct more efficient-in marketing, in scheduling, in
economy of scale. And, whether you need a source for
fast delivery of standard products, for comprehensive
technical information , or for assistance on any aspect of
your procurement function, your local distributor can
and does-fill the bill splendidly.

Distributors help us-by serving you.
As members of the Distributor Products Division of the

Electronic Industries Association, the companies bring
ingyou thismessage arepleased to help "sell the system."

For information about joining with other manufacturers
who sell through electronic distributors, contact Herbert
Rowe, Vice President , EIA Components Group, 2001 Eye
Street N.W., Washington, D.C. 20006. Telephone (202)
457-4900.

DISTRIBUTOR
PRODUCTS
DIVISION
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4116-4 MEMORY 16K 8 for $10.00
8164 MEMORY 64K 10.00
8264 MEMORY 64K . 12.00
4Kx16 MEMORY board w /64 2101 chips 50,00
MPI8 inch single side disc drive (OK, used) 175 .00
MPI 8 inch dual sided disc drive (OK, used ) 350.00
SHUGART 8 inch drive 850 FDD (o k, used) 425,00
MOTOROLA MONITOR 9 inch 115 volt 60 .00
MOTOROLA MONITOR 12 inch 115 vol t 85 .00

Above 2 units accept composite video, no case, used,
2 units below accept TTL. Hi volt supply only. Used.
BALL BROS , 12 inch monitor 50,00
BALL BROS . 5 inch monitor. cased, used. 60.06

DATA STATION CONSOLE w/keyboard & 9 inch
monitor, power supply. Log ic boards broken send
for details on this one. $ 80 .00

I R SCOPE see in the dar k, new, portable, 260.00
I R SCOPE K IT pre-assembled, modu lar 150 .00
12 VOLT GEL CELL 2'h AH $14.00 5 AH 17,00
12 inch CRT bonded face plate, new, w ith specs.
Made for computer wo rk. $25 each 5 for $ 100.00

UNDERWATER HYDROPHONE 200 KC 10.00

WALKY TALKIES Govt surplus used \.
condition, 47·55.4 mc range. With
schematics. Govt AN/PRC·6
525 each 2 for 545, Ant. 55 each

ASCII KEYBOARD parallel 550
RED LED's . . , . . , ... 10 for 51 .00
MIN ORDER S10,00 CA TAL O G 2 1 n ow ready

Shipping extra on all merchandise

Meshna Inc" PO Box 62, E. Lynn, Mass, 01904

CIRCLE 34 ON FREE INFORMATION CARD.

CIRCLE 33 ON FREE INFORMATION CARD

•
- The tirst 11 Band Stereo Equa lizer with truly unique LINEAR Mirror Image Circuitry.

Totally eliminates snapon. Generates a TRUE: 15dbBoost andCuton EVERY BAND

•••••••• without band to band phase cancellation or rainboweffect •

•
• SuperLow NOIS e J Fets ON ALL BANO S • Regulated Power Supply
• Slew Rat, . : 13Volls· permicrosecond • Built in Record Switching · noneed to re-patch •

• And as always with Aaron·Gavin Instruments. Lowest Noise. •
• Lowest distortion and Great Over-All PRO FESSIONAL Qua lity.•

GRAPHIC EQUALIZERS LED METERS (All Integrated circuits!)
• Descrlptlan KII MIg. DOT or BAR Pallern. 3 position.range switch •

31Bond 51troo EQ 0 $279.56 0 $5«.54 Description KII Mfg.
_ 31BondMonoEQ (J SlS7.0S 0 $322.53 Frontpan'l mount only: _

21Bond Ste'oo EQ 0 $205.Q2 0 142t.02 10LEO (Mono) 144.40 $55.80
• ~11 :~~ ~,~~~E& ilm:~: Bm~·.~t 20 LEO(51ereo) 15220 $68.00.

11 BandMono EQ 0 $ 75 .~ 0 $151.57 Cabln, t or Rack Mount;

•
11 Bond 51erooEQ lJ $129.50 0 $249.80 20 LEO (Mono) $5Q.40 $68.00 .
(....shOwnabove) 40LEO(STeroo) $67.00 $88.60

•
5BOndSte,oo EQ n s 74.50 0 $148.99 Oown.o -' 71 d8' •
5 Band Mono EQ 0 $ 49.14 0 $ 98.27 HolilUYenees good only 10 Jlnuuy 1. 1982

• Order wllh this Coupon or send for productspecillcolions. •_
Check box tor the Iremof yourchoice send check. money order. COOorVisa. Mosrer

Charge. Your card number Exp. dare _

•
Add$7.00 for shippingandhandling. Check Freq. Range : 16Hz·16HKz D 20Hz·2DKHz •
Check Slyle: Rack Mount 0 Flat Cablner 0 Uprlghr Cablner

• NAME PHONE.- -• ADDRE SS •

•
CITY STATE ZIP •
Aaron·Gavln.1901 E.Deere si.Dept.18. Sonra Ana. CA92705. Phone : (714) 957·B710••••••••••••••••••

20 TURN T RIMMER
Ideal fo r frequ ent adj ust me nt In 20~ t u rn

range . Nomin al 100 K oh m carbon de
POSit trimmer. go lde n pi ns . snap -off kn o b
& snap -off cover piece allows visual
c neckrnq of wiper locat io n.
10 Pieces . . 18.9 5 •• .

SYNTHESIZER SPEAKERS
As u sed in th e ARP 2600 Sy nthes ize r (4 x 6 inches). Plenty of
power capabi lity. Gr eat fo r ca rs. rep lace me nt. or spea ker
arra ys . Heavy magnet. 40 ohms. oval shape.

.... . ..... . . Just "3.99•• .; 3/"10.00

Surplus Musical Instrument SPEAKERS
10" WOOFER SPEAKERS. From the same synthesizer manu 
fact u rer: as used In The "A RP- piano" power am pl if ier .
Featu res heavy duty. low reso nance suspension co ne . Heavy
alloy magnet. Quality built and selected fo r continuous mus ic
power dove. Should easi ly diss ipate over 25 watts RMS .

BRAND NEW' "24.00; 2/"45.00
QUAN T IT IES LIMITED!!!

CIRCLE 35 ON FREE INFORMATION CARD

REVERB ASSEMBLIES
Du al sus pensio n with 4 Diff erent sp ri ng
si zes. Magnetic transducers. shock
damped spring assembly . Approx. 1 foot
long springs fo r superb de lay times .

Reverb Assembly (NEW) .. "1 6.5 0 •• .
A TTN: COMPUTER HOBB YISTS

WRITE OR CA LL FOR OUR BARG AIN·PACKED PERIPHER AL FLYER!!

MID-RANGE SPEAKERS
U sed With the above woofer in a super io r speak er sy stem.
4 mches In diameter. hea vy duty. large alloy magnet for
music power output.

BRAND NEW' "8 .9 5 •• .; 2/"15.99
QUANTITI ES LI MITED!!!

continued f rom page 106

Electronic MUSICAL KEYBOARDS
Surplus. br and new, Pratt -Read piano-type etec t roruc key
boa rds. AR P Inst ruments (fam o us sy nthesize r mfr.) go ne o ut
of business Th ei r loss IS YOUR galnl Perfec t fo r d igit al, ana 
lo g or co mputer synthesizers . G old plated contacts through
out Worth much morel

3 Qctaves - S7900 4 Octa ves- ' 9 9 °0

HI-FIMINI SPEAKER

U NI OU E KNO B-TUNED

led g e around the four sides of the enclosure. (Note: it
is easiest to glue the two longer strips to opposi ng
sides of the enclosure first , and then insta ll the remain
ing two.)

15. Spread some g lue evenly on the tops of the four part i
tion mounting strips just installed.

16. Take the assembly prepared in step 5 (partit ion 6) and
lower it through the top of the enc losure (with the
partition supports on top) unt il it sits firmly on the four
mounting strips to which glue has just been applied.
Make sure that the tube fi ts into the cente r hole.

17. Hold the partition-6 assembly in place until the glue
has set. Then glue the tube to the center hole of that
partition to form an airtight seal.

18. Mount partition 5 on the four partition supports of the
partition-6 assembly.

19. Repeat step 14, th is t ime using the remaining part it ion
strips and the partit lon-t , 2.3. and 4 assemblies.

20. Mount the woofer on the enclosure top as show n in
Fig . 6. Note that it is attached inside the enclosure.

21. Attach the top to the rest of the enclosu reo
22. Make the elec tr ical connections to the woofe r.
23. Attached the top plate to the four top supports.
24. Attach the bottom plate to the four bottom supports.
25. Mount and connect the tweeter as shown in Fig. 3 or

Fig . 4. If a horn-type tweeter is used. you may need to
red uce the value of capacitor C1 to 1.0 J1F to prevent
lower frequencies from being shunted to the tweeter
and being distorted.

That complete s construction of the mini-SA FE speaker
system. Use it with a good medium-power (15-20 watts-per
c ha nne l) amplifier. and you' ll have perfo rmance worth many
time s more than what you paid for the components. R-E
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MOVING?
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UPS ANYWHERE IN CONTINENTAL U.S.

(1) FREE SCRAMBLER PLANS plus a brochure
Oescriblng our new UHF-VHF Conversion Kit FREE
are yours Just by sending us your name,
address and an 184 stamp.

CD VHF VARACTOR-TUNER. 300 ohms input.
Tunable for Channels 2-to·13. All solid·stafe. $ 95
Made by leading name manufacfurer. New· 4 u .
surplus.

o BRAND NAME POWER SUPPLIES. ±5V16A.
Voltage aciustabie and IC requtated . Ideal $2 3 95
for CMOS. computer-based Instruments. etc. u .
New-surplus.

CD HOOT TELEPHONE CORD With AMP
brand. modular phone-jack at one end. and *
4·spade·lug leads at the other. Normally 99c u .
pricedat 82.49 each.
' Call us for special large quantity pricing quotations.

SeR (714) 527-2554' (2 13)598 -7553

ELECTRONICS INC.
9533 Valley View Street,' Cypress. CA 90630

810,00 MIN. OROER HANOLING/SHIPPING $5.00
Pay by CHECK, M.D., VISA, M/C, C.O.D.

Ma ll to: Radio-Electronics
SUBSCRIPTION DEPT.• P.O. BOX 2520.

BOULDER. COLO.~

7 Ra dio Shack 125
8 Ramsey Electronics 131

SCR Electronics, Inc 142
Sahadia Expo rts Corp 108

83 Sa btro nics 77
86 Scanner Associates 104
SO Shure Brothers, Inc• ................................ 22

Simple Simon 132
61 Simpson Elec tric Co•. .............................. 27
48 Sincla ir Electron ics (Thandar) 83

Sincla ir Resea rch Ltd•........................ 20-21
70 N. A. Soar 12
13 Solid State Sa les 116

S pacec oast 110
29 Sunt ron ics Co., Inc 138
9 Surplus Electronics. ........ ... 111
67 TSE. Hardside 100
76 Techni-Tool 102
31 Tri-Te k 138
15 Vector Electronics, Inc•........................... 93
58 Viz Mfg. Co 40

Wersi 107
56 Ze nith Cover 4

Six wee ks' no
tice

city

Don 't miss a
single co py of
Rad i o - E l e c 
tronics . Give

US:

name (please prin t)
39
68
74
11
77,40
54
72
45
12
49

20

75
24
14

2
42
79
57

36
64
- ,66
16

44

4
26
34
21
69

81
32
62

ADVERTISING INDEX
RADIO-ELECTRONIC S does not assume
any responsibility for errors that may
appear in the index below.

19
5 '

37

80
47
23
78
30
43

3

10
18

6
59
25
27
63,55
28
85
38
60
71
73

Free Information Number Page
41 AMC Sales 136

ATV Research 110
Acthe Electronics 109
Ad.ance Electronics 24.28-29.30.78.90
Advanced Computers 126- 127
Albia Electronics 32-33
All Electronics 124
Altex 139
Amer ican Antenna 13.Cover2
Ancrona 137
Antenna Spec ialists 105
Arkon Electronics 139
Armstrong Industries 5
B & K Precision Dynascan Corp 75
Bach Co 107
Bagnall Electronics 136
Karel Barta 114
Beckman-Electro Products Gro upCover 3
Bullet Electronics 130
CIE, Cleveland Institute of Electronics

34-37
Chaney Electronics 115
Colorado Electro Optics 117
Command Productions 114.1 16

51,52,53 Comm unications Electronics 2.9. 11
35 Comp uter Peripherals Unlimited 141
22 Concord Electronics 137

Cook 's Institute of Electronics 114
Dage Scie ntific Instruments 108
Da ta Service Co•.................................... 110
Devtronix Organ, Inc•............................ 108
Dia mondhack Electronics 124
Digi-Key Corp 113
EIA Distrihutor Product Dln sion 140
Eico 107
Electra Bearcat. 79
Electronic Mart . 136
Electronics Overseas Corp., Inc• ............. 82
Electronics Plus 112
Electronic Specialists 136
Electronic Tec hnology Today 99
Enterprise Development Corp 103
Etco 138
Etronix 26
Fanon/Courler Corp•............................. 136
Fordham Ra dio 82. 142
Formula International, Inc•.. .......... 122-123
Fuji-Svea, Inc•. ............ .......................... 110
Gladstone Electronics 103
Glohal Specialties 91
Glohal TV 110
Godbo ut Electronics 112
Grantham School of Eng ineer ing 105
Hal-Tronix 132
Hameg 98
Heath 38-39. 101
Huntron Instruments, Inc•........... ............ 93
Info rmation Un limited 114
International Communicat ions Co• ....... 110
International Crystal Mfg. Co• .... ......... 104
International Electronics Unlimited 114
JDR Microdevices 134-135
JS&A 25
Jameco Electronics 128- 129
Jaran Co 133
Komac Corp 141
H. J . Knap p, Inc• ................................... 124
Uncomm 41
Live Via Satellite 108
McGee's Radio 136
McKay Dymek Co•................. ............... 110

82,84,46 Magnavox 1.7.15
33 Meshna, Inc•... ............. .......................... 141
17 M icro Ace 130

Micro Management Systems. Inc• ........ 114
Microtenna Associates 108
Monarchy Engineering, Inc 132
Mountain West 136
NRI, Schools 16-19
NTS Schools 84-87
Nab ih's, Inc 105
Netronics 96-97
North American Phillips 42
Omega Sales 89
Pac-Tec 102
Page DigitaL 118-119
Paia 98.106
Panasonic 31
Panavise 100
Poly Paks : 139
P riority One 120- 121
RCA 81.95

FORDHAM
855 Conklin SI. Farmingdale. N.Y. 11735

• Muter Charge ADD FDR SHIPPING
• BankAmertcard AND I NS~o":NZC~ . DO C.DD ·.~ ~~:
• VISA. COD Sl5t .DO to 5OO .DO . ... . 100
• Money Order 501.DO to 75O .DO . . . .. 150

• Check .J~l~oDOlll1lOlIO. : : : : : :m
N.Y. State residents add appropriate sales tax
Minimum order $25 plus $4.50 shipping and handling

TOLL FREE (8001645-9518
in N.Y. StaiB ca ll (016) 752-0050

Model V5736
o Allows complete programming of VTR
o Watch or record any combination of

standard or Pay-TVprograms
o Receives Midband and Superband

channels on UHF
o For BetaNHS type recorders

CATV 3D-Channel
Remote "g95
Control MI~II RSC- BC T,
Consists 012 units: remotecontrolchannel
selector with fine tuning. ON/OFF switch;
and converter body.

TV Accessories
7002 2 Set VHF/FM Amplifier $ 9.95 ea
7004 4 Set VHF/FM Amplifier $ 12.D5 ea
Coax Accessories
OC&A/B CATV/MATV Switch $9.00 ea.

o No need to
change cable to access input to TV set

o One output ; 4 inputs
o No AC power required to operate.
o Auxiliary input and output

BRUCE 37· Channel
Wireless Remote Control
TV Tuner Co der 500
1-5 pes.

$109!~.
6 pes. & up

$99~~. ~ $199.95
o For all channels; for aliNs
o Red LED channel readout 1-99
o Master power switch and fine tune

controls on remote 0 Easy to install
o Scan channels up and down

l r TEKNIKA Wireless
Remote Control TV Tuner
$109~~ ~

Reg.$169.95 •
M del 6301

o Easy to install; just 4 wires
o Electronic channel selecti on and

indication. VHF: 2-12. UHF: 14-83.
o Ultra-Infrared Beam Control
o Master power switch

Video Control
Center
Mdllm-157
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Now there's a
hand-held DMM
tough enough to withstand acciden
tal drops, destructive environments,
and input overloads - and still give
you superior Beckman performance.

The HD-lOO from Beckman
is drop-proof, sealed against contam-

ination, and packed with overload
protection. You won't find a more
rugged meter inside or out.
Drop-proof

Constructed of double-thick
thermoplastics, the HD-lOO resists
damage even after repeated falls.
All components are heavy duty and
shock mounted.
Water-and
contamination-proof

TheHD-100 is designed to keep
working even around dirt, heavy
grime and moisture.

The special o-ring seals,
ultrasonically-welded display window
and sealed input jacks protect the
internal electronics of the HD-lOO

. from any source of contamination.
The HD-100 is sealed so tightly, it's
even waterproof.
Accidental overload
protection

All voltage inputs are protected
up to 1500 Vdc or 1000 Vnns. Cur
rent ranges are protected to 2N250V
with resistance ranges protected
to 600 Vde. Transient protection
extends up to 6KV for 10 micro
seconds.

More meter for
the money

For starters you get 2000 hours
of continuous use offa common 9V
transistor battery. You can run
in-circuit diode tests and check con
tinuity. You even get a one year
warranty.

The 0.25% basic volt de accu
racy HD-lOO serves you with 7 func
tions and 29 ranges. With one simple
tum of the single selector switch,
you can go directly to the function and
range you need. There's less chance
of error.

Feature for feature you can't
find a more dependable meter priced
at just $169 (U.S. only).

To locate your nearest distrib
utor write Beckman Instruments, Inc.,
Instrumentation Products, 2500
Harbor Boulevard, Fullerton, CA
92634 or call (714) 993-8803.

BECKMAN



<!'J

The quality goes in before the name goes on e

Always insist on Zenith exact replacement
parts, tubes and accessories .

Think what runaway fuel costs are doing
to your bottomline. On callbacks alone. Better

yet, don't just think. Do something.

Take advantage of your Zenith distributor's
exchange program for genuine Zen itli

replacement modules, tuners, channel
selectors, and sub-assemblies.

It's one sure way to keep a ZenitH
all-Zenith. With replacements remanufactured

for reliability by Zenith people as expert
as those who made the originals.

See your Zenith distributor now about
an exchange program for Zenith replacement

modules, tuners, channel selectors, and
sub-assemblies no "outside" source

can match I

Call now before another costly callback
cuts deeper into your bottomline!

ER!

i
enith Radio CorDoration /Service. earts & Accessories Division /HOOD Sevmour.Avenue / F.ranklin eark. ll ii no is 60131

,, .

NEVERHA
IfHECO
CALLB S


