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TEK 2200 SERIES
DUALTRACE OSCI LLOSCOPES

THE PERFORMANCE/
PRICE STANDARD

Introducing a direct line
to a 60 MHz Tektronix scope

built for your bench!
From the world's most
respected name in oscil
loscopes: a new scope,
plus a new direct order
number, that finally
makes it practical to put
Tektronix quality on your
bench .. .at work or home.

Among professional en
gineers and tec hnic ians
there is no substitute for the
performance and reliability
of Tektronix osci lloscopes .

Now, for the first time,
Tektronix is offering an ad
vanced scope at an un
precedented low price
and has a direct order line
that lets you get your order
processed today!

The scope: the 2213.
Its radical new design
brings you Tektronix
quality for well below
what you would pay for

' Pnce EO.B., Beaverton.OR.

lesser-name scopes.
The 2213's practical de 

sign inc ludes 65% fewer
mec hanical pa rts, fewer
circuit boards, electr ical
connectors and cabling .
Result: a lower price for you
plus far greater reliability.

Yetperfor mance is pure
Tektronix: there's 60 MHz
bandw idth for dig ital and
high-spe ed analog circu its.
The sensitivity for low signal
measurements. The sweep
speeds for fast logic families.
A complete trigger system
for dig ital, analog or video
waveforms. And new high
performance Tektronix
probes are inc luded!

2213 PERFORMANCE
DATA

Bandwidth: Two channels,
dc -60 MHz from 10 V/div
to 20 mV/div. (50 MHz from

2 mV/d iv to 10 mV/div) .

Sweep speeds: Sweeps
from 0.5 s to 50 ns (to 5
ns/divwith X10 mag) .

Sensitivity: Scale facto rs
from 100 V/div (10X probe)
to 2 mV/d iv (1X probe). Ac
curate to ± 3%. Ac or dc
co up ling .

Delayed sweep meas
urements: Standard
sweep, intensified after
de lay, and de layed .

(Need dual time-base
performance and timing
accuracy to ± 1.5%? Ask
about our 2215 priced at
$1400.)

Comp lete trigger system:
Modes include TV field ,
nor mal, vertica l mode , and
automatic; internal, exter
nal, and line sources; vari
able holdoff.

Probes : High perform-

ance, posi tive attachment,
10-14 pF and 60 MHz at the
probe tip .

The price: Just $1100
complete*. Order direct
from Tektronix Nationa l
Marketing Center. Phones
are staffed by techn ical
people to answer your
questions about the 2213.
Your direct order includes a
15-day return policy and full
Tektronix warranty.

Now it's easier than
ever to get your hands on
aTekscope!

ORDER TOLL-FREE

800·547·1845
Ask for Dept. A0128

(In Oregon, Alaska and
Hawaii: 1-503-627-5402
co llect.) Lines are open
from 8 am EST to 5 pm PST.

leJ<tronix·
COMMITTED TO EXCELLENCE
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Why use their flexible discs:
BASF, Control Data, Dysan, IBM, Kybe, Maxell,
Nashua, Scotch, Syncom, Verbatim or Wabash

when you could be using

MEMOREX
Product Description

8" SSSD IBM Compatible (128 8/S, 26 Sectors)
8" SSSD Shugart Compatible, 32 Hard Sector
8" SSSD CPT 8000 Compatible, Soft Sector
8" SSDD IBM Compatible (128 8/S, 26 Sectors)
8" DSDD Soft Sector (Unformatted)
8" DSDD Soft Sector (128 8/S, 26 Sectors)
8" DSDD Soft Sector (256 8/S, 26 Sectors)
8" DSDD Soft Sector (512 8/S, 15 Sectors)
8" DSDD Soft Sector (1024 8/S, 8 Sectors)
5114" SSDD Soft Sector w/Hub Ring
5114" SSDD 10 Hard Sector w/Hub Ring
5%" SSDD 16 Hard Sector w/Hub Ring
5%" DSDD Soft Sector w/Hub Ring
5%" DSDD 10 Hard Sector w/Hub Ring
5114" DSDD 16 Hard Sector w/Hub Ring
5%" SSDD Soft Sector w/Hub Ring (96 TPI)
5%" DSDD Soft Sector w/Hub Ring (96 TPI)
SSSD = Single Sided Single Density; SSDD = Single Sided Double Density
DSDD = Double Sided Double Density; TPI = Tracks per inch

Part #

3062
3015
3045
3090
3102
3115
3103
3114
3104
3481
3483
3485
3491
3493
3495
3504
3501

CE Quant.
100 price

per disc ($)

2.09
2.09
2.99
2.74
3.34
3.34
3.34
3.34
3.34
2.34
2.34
2.34
3.09
3.09
3.09
2.99
3.99

Memorex Flexible Discs... The Ultimate in Memory Excellence
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Free Memorex Mini-Di sc Offer- Save 10 %
Every ca rton of 10 Memorex 5V, inch mini -discs so ld by
Communicat ions Electr on ics, now has a co upo n goo d
for a free Memorex mini-di sc. For every case of 100
Memorex mini -discs you buy from CE,you' ll get 10 free
mini-discs dir ectl y from Memorex. There is no limit to
the numb er of discs you can purchase on this spec ial
offe r. This of fer is good only in the U.S.A. and ends on
December 31, 1982.

Quality
Memorex means qualit y products that yo u can depe nd
on. Quality co nt rol at Memorex means start ing with the
best materials available and cont inual surve illa nce
thro ughout the entire manu facturing process.The ben
efit of Memorex's years of experience in magnetic
media produ cti on, result ing, for instance, in propri etary
coa ting fo rmulat ions. The most sop histica ted testing
procedur es you'll find anywhere in the busin ess.

100 Percent Error Free
Each and every Memorex Flexible Disc is cert ified to be
100 percent error free. Each track of each flexible disc
is tested, individually, to Memorex's st ringent standards
of exce llence . They test signal amplitude, reso lut ion,
low-pass modulation, overwrite, missing pulse erro r
and extra pulse error. Rigid quality audits are built into
every step of the manufac turing process and str inge nt
testing result in a standard of exce llence that assures
you, our custo mer, of a quality product designed for
incr eased reli ability and co ns iste nt top perform ance.

Customer-Oriented Pac kag ing
The desk-top box co nta ining te n discs Is co nvenientfor
fili ng and storage. Both box labeis and jacket labels
provide fuil inform ation on com pat ibility , density, sec
tor ing, and record length . Envelopes wit h mul ti-lan
guage care and handlin g instru cti ons and and co lor
coded removab le labels are included. A wri te-protect
feature is available to provide data sec urity.

Full One YearWarranty- Yo ur Assu rance of Qu ality
Memo rex Flexible Discs wi ll be replaced free of charge
by Memorex if they are found to be defec tive in materials
orworkmanship within one year of the date of purchase.
Other than replacement , Memorex wil i not be respo n
sibie for any damages or losses (includ ing consequential
damages) caused by the use of Memorex Flexibie
Discs.

Quantity Discounts Available
Memorex Flexibl e Discs are packed 10 d iscs to a carton
and 10 cartons to a case. Please order only in incre ments
of 100 units for quant ity 100 prici ng. We are also wlllin g to
acco mmodate your smalle r orde rs. Quantit ies less than
100 unit s are availab le in increments of 10 unit s at a 10%
surc harge. Qu antity discounts are also available. Order
500 or more discs at the same ti me and deduct 1%; 1,000
or more saves you 2%; 2,000 or more saves you 3%; 5,000
or more saves you 4%; 10,0 00 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% disco unt
off our super low quanti ty 100 price. Almost all Memorex
Flexib le Discs are immediate ly available from CEo Our
warehouse facilit ies are equippe d to help us get you the
quality produc t you need. whe n you need it. If you need
further assistance to f ind th e flexible disc that's right for
you, call the Me morex compatib ility hotlin e. Dial tol l-free
BOO-S3B-B080 and ask for the flexib le disc bottine exte nsion
0997 . In California dial 800-672 -3525 extension 0997 .
Outside the U.S.A. dial 408-987-0997 .
Buy with Confidence
To get the fastest de livery fro m CE of you r Memo rex
Flexible Discs, send or phone your order direc tly to our
Compute r Products Division. Be sure to calculate your
price using the CE prices in thi s ad. Mic higa n residents
please add 4% sales tax. Writte n purchase orde rs are
acce pted fro m approved gove rnment agenc ies and most
we ll rated firms at a 30% surcharge for net 30 billing. All
sales are subject to availability, accepta nce and verification.
All sales are final. Prices, te rms and spec if icat ions are
subject to change without noti ce. Out of stock items will be
placed on backorder automatically unlessCE is instructed
diffe rently. Minimum prepaid order $50.00. Minimum
pu rchase order $200.00. Internat ional orders are invited
wit h a $20.00 surcharge for spec ial handling in addit ion to
shipping charges. All shipments are F.O.B. Ann Arbor,
Michi gan. No COO's please. Non-certif ied and foreign
checks requ ire bank clearance.

Mail orders to: Communications Electronics, Box 1002,
Ann Arbor, Michigan 48106 U.S.A Add $8.00 per case or
partial-case of 100 8-inch discs or $6.00 per case or partial
case of 100 5V..-inch mini-discs for U.P.S.ground shipping and
handling in the conti nental U.S.A If you have a MasterCard or
Visa card. you may call anytime and place a credit card order.
Order toll-free in the U.S. Dial 800-52 1-4414. If you are
outside the U.S. or in Michigan, dial313-994-4444 .Orderyour
high quality, error free Memorex discs today.
Copyright cl982 Com mumcahons EJectronlCl~ Ad *'05 1782
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Free disc offer
Save 10%

Order Toll-Free!
(800) 521-4414

In Michigan (313) 994-4444

For Data Rellability-Memorex Flexible Discs

4~OMMUNICATIONS
& ELECTRONICS™
Compu ter Products Division
854 Phoenix 0 Box 1002 0 Ann Arbor, Michigan 481 06 U.S.A
Call TOLL-FREE (800) 5210'1414 or outside U.S.A. (313) 994-4444



THE MAGAZINE FOR NEW
IDEAS IN ELECTRONICS

Electronics publishers since 1908 August 1982 Vol. 53 No.8

BUILD THIS 65 ENERGY MISER

Bring down the high cost of heating. Roland Gibson

TECHNOLOGY 4 VIDEO ELECTRONICS
Tomorrow's news and technology in this quickly changing industry.
David Lachenbruch

16 SATELLlTEiTELETEXT NEWS
The latest happenings in communications technology.
Gary H. Arlen

53 HOW TO DESIGN ANALOG CIRCUITS
An introduction to bipolar and FET transistors, and how they are
used. Mannie Horowitz.

57 SOFT TOOLS
These chemicals are useful in any workshop. Kirk Vistaln

CIRCUITS AND 36 NEW IDEA

COMPONENTS A model-rocket launcher.

68 HOBBY CORNER
A reader survey and some odds and ends.
Earl " Doc" Savage, K4SDS

VIDEO 49 HOW TO SELECT THE BEST TV ANTENNA
Consider these factors for the best possible reception.
Gary J. Arnold

75 SERVICE CLINIC
Antenna rotators. Jack Darr

76 SERVICE QUESTIONS
R-E's Service Editor solves technician's problems. Jack Darr

AUDIO 61 FROM STYLUS TO PHONO INPUT
All about modern phone cartridges. Len Feldman

RADIO 72 COMMUNICATIONS CORNER
Maximizing antenna gain. Herb Friedman

EQUIPMENT 26 Tektronix Model 2213 Oscilloscope.

REPORTS 28 Fox Marketing BMP10/60 Scanning Receiver

43 PICTURE PHONE
Add the dimension of sigh/ to your telephone conversationswith this
device. Josef Bernard

GOOD VHF and UHF TELEVISION RECEPTION
depends on many factors. Choosing the best
system or con figuration for your particular
situation can be difficult, but for Information that
will make the task easier , turn to page 49.

3.---_......._---..,.---_~-_,

TRACKING FORCE-GRAMS

THE SOUND QUALITY of even the best stereo
systems can only be as good as the signal that is
Input from the phone cartrige. Find out more
about phono cartridges, and whether you are
gett ing the most out of yours. The story begins
on page 61.

For those of our readers who have been await
ing the second part of our article on the stereo
image expander, we promise that it will run in
next month's issue.

Radio-Electronics, (ISSN 0033-7862) Published monthly
by Gernsback PUblications, Inc., 200 Park Avenue South,
New York, NY 10003. Second-Class Postage Paid at new
York, N.Y. and additional mailing offices. One-year subscrip
tion rate: U.S.A. and U.S. possessions. $13.00, Canada,
$16.00. Other countries, $20.50 (cash orders only, payable
in U.S.A. currency.) Single copies $1.25. <1:) 1982 by Gem
sback Publications, Inc. All Rights reserved. Printed in
U.S.A.
Subscription Service: Mail all subscr iption orders,
changes. correspondence and Postmaster Notices of un
delivered copies (Form 3579) to Radio-Electronics Sub
scription Service. Box 2520, Boulder, CO 80322.

A stamped sell-addressed envelope must accompany all
submitted manuscripts and/or artwork or photographs if their l
return is desired should they be rejected. We disclaim any C
responsibility for the loss or damage of manuscripts and/or G)
artworkor photographs while inourpossessionor otherwise. C
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ON THE COVER
Up to now, about the only way you
could add video to your telephone
conversation was to go to one of a
very few specially equipped Bell
System centers. Even then , you
could only talk with someone in an
other similarly equipped center
not a particularly convenient setup.
Build a Picture Phone, and you can
exchange pictures with anyone ,
anytime, anywhere, as long as both
of you have one, and a telephone.
The story starts on page 43.

22 Letters

87 Market Center

80 New Products

6 What's News

DEPARTMENTS 12 Advertising and Sales Offices

112 Advertising Index

12 Editorial

113 Free Information Card

SPECIAL FEATURE

As a service to reader, Radio-Electronics publishes available plans or information relating to newsworthy products, techniques and scientific and technological developments.
Because of possible variances in the quality and condition of materials and workmanship used by readers, Radio-E lectronics disclaims any responsibility for the safe and proper <0
functioning of reader-built projects based upon or from plans or information publ ished In this magazine . ~
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VIDEO ELECTRONICS
DAVID LACHENBRUCH
CONTRIBUTING EDITOR
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ZENITH GOES
COMPO

NEW LV
PLAYERS

STEREO WITH
VIDEO

The first American TV manufacturer to offer a true video-component system is Zenith, and its
entry into the fie ld is significant in several ways . First, as one of the top two TV brands in the
United States, Zenith carries more influence with middle America than any other brand except
perhaps RCA. Its entry into the fie ld takes component TV out of the "esoteric" category and
brings it to the mainstream. Second , Zenith is bringing video components out of the
stratospheric price area pioneered by Sony's Profeel.

The third significant aspect of Zenith's entry is that it is the first component brand, as of
presstime, which doesn 't require the TV tuner to do double duty as a switcher. The heart of
Zenith 's system is the "source selector ," a versat ile switch ing and routing system . It allows
connection of up to six differen t audio/video program sources to the color monitor or VCR.
Each of six sets of input jacks may be switched either to RF or baseband video. To ease the
tangle of wires around the AC outlet , the back of the selector contains two switched and six
unswitc hed AC sockets. The other components are a 19-inch video monitor with audio
amplifier and speake r built in, and with video/audio and RGB (Red-Green-B1ue) inputs , a
remote -control digital TV tune r, plus a stereo amplifier and speaker system . (See left-hand
photo .) Zenith has priced all the components separately-the monitor at $470, the source
selector $170, TV tuner $280. Each piece has its own uses-for examp le, the monitor , added
to a videocassette recorder (using its tuner) yields a high-quality TV set. The source selector
is expected to have broad appea l as a building block with other video equipment.

LaserVision videodisc players got their first model change at midyear. Magnavox introduced
a sleek new player , which will also be sold under the Sylvania brand name . (See right-hand
photo .) The new mode l is bui lt for North American Philips by Pioneer of Japan , which wil l field
two redesigned mode ls here under the Pioneer brand name. Functionally, the new players
are similar to the earlier Pioneer mode l and have wireless remote -control units which can
access discs by frame number (or time) and by chapter. Added to the system is the CBS
developed CX audio-noise-reduction feature-which also is on the new CEO players .

In addition to component systems, another trend in the new TV lines is the increasing number
of high-end TV sets with stereo audio amplifiers, with the promise that they can be converted
to stereo TV broadcasting when standards are adopted . In the meantime, they can be used
with FM tuners for simulcasts, or with stereo VCR's and videodisc players.

This is the year that the home VCR wil l go stereo. Although Akai has had a stereo-sound
video recorder for a year , almost every other brand will add stereo to its top-end unit this year .
In the VHS format, Hitachi , JVC , GE, Quasar, RCA, and other VHS proponents had already
announced stereo models at presst ime, and the Beta group (Sony , Sanyo , Toshiba, Zenith)
was expected to make a collective announcement about stereo standards.

Stereo final ly came to the RCA-developed CEO videodisc system . RCA now has in
troduced a tota l of three new player models-a "leader" mono unit designed to be sold for just
below $300 , a "step-up" mono player which has a list price of $349 .95 and a stereo player at
$399 .95. Hitach i followed suit with a stereo model also carrying a list pice of $399 .95, as well
as a stereo converte r for its earlier model at $59.95. Toshiba's stereo model carries an official
$595 price tag , but is also expected to sell for less than $400 . R-E





WHAT'S NEWS

THE ABSORBING WEDGES, CONES, OR PYRAMIDS in this room make it look
exact ly like an acoustic anechoic chamber. Actually the cones are made of
material designed to be especially absorptive to radio waves in the range of 14
kHz to 1 GHz. The chamber was installed by the Ray-Proof Division of Keene
Corp. of Norwa lk, CT.
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Magnetic monopole
surfaces again

A Stanford University scientist,
Bias Cabre ra, believes he may
have discovered a particle that is a
magnet with only one pole, either S
or N, but not both. The announce
ment has aroused great interest,
be c a u s e th e re is a gap i n
electromagnetic theory that would
be filled neatly by magnetic mono
poles (and magnetic current) and
scientists have long searched for
the elusive particle.

In 1931, physicist P. A. M. Dirac
suggested that such a part icle
should exist, and that it would have
a basic charge of 68.5 or a multiple
of that number.

In 1944, the refugee Austr ian
scientist Felix Ehrenhaft, the form
er head of the Physics Institute of
th e Univers ity of V ienna, an
nounced that he had discovered
magnetic monopoles and tried to
show evidence for a "magnetic
current ," R-E's predecessor
Radio-Craft printed two artic les
and an editorial on the subject, and
there was much discussion. Ex
pe ri me nts proved to be in
'conclusive, however, and the
monopole dropped out of sight for
some decades.

It reappeared briefly in 1970,

with a report of a particle that
reacted strongly in a magnetic
field; and in 1975, scientists of the
University of California reported
the discovery of a particle that fit
ted the characterist ics of a mono
pole as laid down by Dirac. Later,
they decided the fit was not exact.

Cabre ra's apparat us is a
superconducting coil enclosed in a
thin lead shie ld. The magnetic
charge entering the coil caused the
current through it to fluctuate. Only
one such incident was reported in
185days. (Physicists estimate that
about one monopole a year would
fall on each 100 square yards of
the Earth's surface .) Cabrera is
therefore building an apparatus 50
times larger, in the hope of attract
ing more monopoles.

Shielded room kills
electronic pollution

A major car company has in
troduced a new kink in "shielded
room " testing. An o rd inary
shielded room protects the appa
ratus being tested from external
radia tio n. Bu t waves bo unce
around inside the chamber-from
the car radio being tested, from the
test eq uipment, or from other
electronic systems in the car.

To absorb those interna l waves,
huge cones of a mater ial that
makes them absorbent at radio
freq uencies line the chamber
walls. To shield against outside in
terference, a continuous conduc
tive meta l sk in surrounds the
chamber. The two types of shields
produce an electronic "c lea n
room," a near-ideal test environ
ment.

Macrocells will supply
next-generation needs

Honeywell has desig ned and
completed computer simulation of
43 macrocells, key to its VHSIC
(Very H gh Speed Integrated CIr
cuit) contract with the Department
of Defense. The macrocells vary in
size and complexity, containing
units down to 1.25 microns (a little
over one-hundredth of the thick
ness of a human hair).

The macr oce ll s wi ll be in 
terconnected on two integrate d
circuit chips. Each chip will meas
ure 360 mils (thousandths of an
inch) on a side and will contain
125,000 devices. The two con
troller integrated circuits drive 32
programmable parallel processor
chips to achieve a throughput of
severa l b i ll io n ope ra t io ns a
second. The chips will be used in a
electro-optical processor being de
veloped for the Air Force.

The controller and programm
able parallel processor chips are
expected to be the most powerful
high-speed bi-polar chips ever pro
duced, pack ing over 100 times
mor e com put ing power tha n
current-generation chips. They are
desig ned to meet the signal
processing needs of many next
generation military systems.

Sony gets support for
home-recording stand

Tremendous support has been
received by Sony Corp. of America
and its co-defendants in their
efforts to bring before the Supreme
Court the decision of a California
judge that home video-recording is
illegal. Seventeen amici curiae
(friends of the court) briefs object
ing to that ruling have been filed.

That record number of briefs in
cludes 12 state attorneys general;
several consumer groups, a nurn-

ber of videocassette manufactu r
ers, an ad hoc committee on copy
right law, the American Library
Associat ion , blank tape man
ufacturers, advert ising agencies,
and a publishing group.

The attorneys general of Mis
souri and 11 other states declared
that it is legally unjustifiable to ban
all home recording because a very
few copyright owners object. The
Association of Massachusetts
Consumers, and consumer coun
cils of seven other states, told the
Supreme Court that the decision
violates the First Amendment and
other constitutional rights of Amer
icans, without giving any member
of the public a chance to defend his
rights in court.

The National Retail Merchants '
Association, five national advertis
ing agenc ies, f ive tape 
man ufacturing companies and
eleven manufacturers or suppliers
of home recorders pointed out the
economic effects of the decision,
stating that it threatens the whole
recording industry, and could de
prive the American public of home
video recorders and other tech
nological advantages enjoyed by
the rest of the world.

Oak Industries starts
direct broadcast plans

As a start of a project to put sat
ellite-TV signals direct into Amer
ican homes before the competi
tion, Oak Industries has leased
four transponders on the Canadian
satellite Anik C, to deliver scram
bled TV programming direct to
viewers in the Pacific Northwest
and the Northeastern United
States in 1983.

One of Anik's channels will be
used to carry a program similar to
Oak's present mix of movies,
sports, and entertainment
specials. The second wi ll offer
cu ltura l mater ial, news, and
special events. Four transponders
were leased , to allow east and
west feeds of the two sets of sig
nals. The programs wi ll be re
ceived well in portions of 14 East
ern states, from Maine to Virginia.
They will also be received in Wash
ington, Oregon, as well as severa l
other parts of the country 's North
western states.

Plans are to have the system in
operation by mid-1983. R-E



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 ± 1YN at each
range. Output is laboratory quality.
Ripple less than 10mV, peak to peak.
Regulat ion better than 0.1 %.

HERE'S REAL POWER
Up to 7.5 amp. at each voltage-

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

HERE'S REAL CONVENIENCE
Front panel cont rols for instant
volt age adjustment and precise fine
adjustment to within O.1V. Two 3-digit
LED displays permit continuous

monitoring of both voltage and
current during use. Current limit ing
contro l 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 displays of voltage and current

rul ly regulated, adjustab le curre nt lim it ing power sup
plies, PLUS two built-in digita l DC voltmeters in a single
quality unit. Digitally monitor output vo ltage or curre nt,
or two externa l voltages.

Single outp ut
0-50VOC. 0-2A.

WP-707 $409.95
Dual outp ut

Two 0-25VDC. G-2A.

$329.95WP-706
Singl e output

0-2bVLl C. 0-4A.

WP-708 $479.95
Tripl e output Two 0-20VDC, 0-2A.

One 5VDC, 0-4A.

$315.95WP-705

VIZ DC power supplies
Fully regulated, continuously adjustab le vo ltage

outputs with short circuit protection.
Analog meters and overload indicators.

,~ ,j

;;a('>~
Dual Wp·702A Two D-20VDC. D-200mA $167.00

Single WP-703A Single WP-704A
0-20VDC. D-500mA $119.00 0-40VDC. D-250mA $125.95

,----------- VIZ RE LIAB ILITY - - --- ----,

VIZ is a 50 year-o ld company. Our instrum ent s are
full y warranted. parts and labor, fo r a year.

All ite ms tested to NBS standards. We offer serv ice and parts
avai lability for a minimum of ten years. Over 15 repa ir de pots in U.S.A.

Want fu ll technical details and a demonstration? Call toll-free. 1-800-523-3696, for the VIZ distributor 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., Philadelphia, PA19144
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Now Nil takesyou inside
the newIRS-80 Modelill
• •microcomputer totrainyou

athomeasthenewbreed
ofcomputerspecialist!

NRI teams up with Radio Shack advanced
technology to teach you how to use, program, and

service state-of-the-art microcomputers.



••• (TRS-SO is a trademarkofthe RadioShackdivis ion of 'PmdyCorp.)
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advancedmicrocomputers is yours to learn
with, yours to keep and use for your own
personal programs, business use, and
other applications.

ComputerAssisted
Instruction

Your TRS-80 even helps train you.
You receive8 special lesson tapes in BASIC
computer language. Using them inyour
microcomputer, you "talk" to it as you
progress. Errors are explained,graphics and
animation drive home keypoints. Within a
matter ofminutes, you'll be able to write
simple programs yourself.

Send for Free
Catalog...No

Salesman Will Call
Get all the details onthis exciting

course inNRI'sfree, lOO-page catalog.
It shows allequipment, lesson

outlines, and facts onother elec-
tronics courses suchas Electronic

Design, Industrial Electronics, TV/Audio/
Video Servicing...11 different career
opportunities inall.

Send today, nosalesman will ever
botheryou. Keep up with the latest tech

nology as you learn ontheworld'smostpopular
computer. Ifpostcard hasbeenused, write to
NRI Schools, 3939 Wisconsin Ave.,
Washington, D.C. 20016.

NRI NRI Schools
McGraw-Hill Continuing.J 'J~ Education Center

C:J•~ 3939 Wisconsin Ave.
I.nI. Washington, D.C. 20016
We'll give you tomorrow.

DiscoveryLab ® andyour TRS-80, you per
form over60 separate experiments. You
learn how to troubleshoot and gain greater
understandingof the informationyour
testingprocedures give you.

Advanced
Technology

Microcomputer Is
Yours to Keep

As part ofyour training, NRI sends
you the new, state-of-the-art TRS-80 Model
III microcomputer. This functionalunit is
completewith 65-keykeyboardand 12" .
displayin one desk-top unit. It features
high- speed cassette loading, built-in inter
face for parallel printer, and provisions for
optional disk drive. Its4K RAM is internally
expandable to16K or48K and its BASIC
languageis compatiblewith most Model I
software.

Alongwith your multimeterandthe
NRI Discovery Lab, this latestconcept in

1hlining includes the 'fRS-SOModel III micro
computer, professional LCD multimeter, the NRl
Discovery Lab, Computer Assisted Instruction
programs and hundreds of demonstrations
and experiments.

systems...gaina real insight into its nature.
You also work witha professional

4-function multimeter, featuring full porta
bili ty and a 3V2-digit liquidcrystal display.
Using it along with the exclusive NRI

It's nolongerenough to be just a
programmer or a technician. With micro
computers moving into the fabricofour
lives (over 250,000 of theTRS-80™ alone
have beensold), interdisciplinaryskills are
demanded. And NRI canprepare you with
the first course ofits kind, covering the
complete world of the microcomputer.

Learn at Home in
Your Spare Time

With NRI training, the programmer
gainspractical knowledgeofhardware,
enabling him to designsimpler, more
effective programs. And, with ad-
vancedprogrammingskills, the ..\ - --.,
technician can test and debug \ !
systems quickly andeasily. .L-:::::

OnlyNRI gives you both "
kinds oftrainingwiththeconveni
ence ofhomestudy. No classroom
pressures, no night school, no
gasoline wasted. You learn atyour
convenience, atyour own pace. Yet
you'realways backed bythe NRI staff
andyour instructor, answeringques
tions, giving you guidance, and availa
ble forspecial help ifyou need it.

You Explore the New
TRS-SO Model III

Inside and Out
NRI training is hands-on training,

with practicalexperimentsand demon
strationsasthe very foundation ofyour

knowledge. You don't just
program your computer,

you go inside it...watch
how circuits interact. ..

interface with other



EDITORIAL
Magnetic Dig ital Storage 

technology extends the frontier

Since the introduction of the first recorder in 1898, magnetic record
ing has gone through many changes . That first recorder stored analog
signals on piano wire. Over the years, that techno logy evolved into to
day's high-fidelity tape recorder. But recording analog signals is only a
part of today's magnetic-recording technolgy. Some 25 years ago,
born out of a need created by the computer revolution , magnetic
recording technology progressed to the point where digitized data
could be recorded. Today, the magnetic media for storing digitized
data includes tape, floppy disks, and hard disks.

The biggest limitation in magnetic digital-storage technology is re
cording density . To be more practical and economica l, and to find ap
plications in areas other than computers (i.e.: audio and video), to
day's digital-storage devices must store more informat ion in less
space. Over the 25 years of its life, digital-storage technology has pro
gressed to the point where, today , we can store 10,000 bits-per-inch
on a magnetic surface.

Why is recording density limited? Basic magnetism tells us that a
magnet should be several times longer than it is wide. Today's digital
recorders place the magnets on the magnetic surface longitudinally
end-to-end-so the width of the magnet is determined by the track
width, and the thickness of the magnet is determined by the thickness
of the magnetic material. The number of magnets-per-inch (bits-per
inch), therefore, is related to the track width and the thickness of the
magnetic material.

In research labs, much effort has been devoted to overcoming that
limitation. Now it appears that the research has paid off. Instead of
placing the magnets end-to-end, they are placed perpendicular to the
magnetic surface. The length of the magnet is determined by the
thickness of the magnetic material. The width of the magnet is along
the magnetic surface , so that more magnets-per-inch can be recorded
than previously possible. With that new technology, recording densities
of 100,000 bits-per-inch should be attained easily. Experiments sug
gest that recording densities of 440,000 bits-per-inch should be feas
ible. Achieving a recording density of 30,000 bits-per-inch , Vertimag
Corp. (Minneapolis , MN) has already demonstrated a 5-megabyte flop
py-disk system that is expected to sell for $750; it will be in production
in mid-1983.

The new technology will have immense impact on consumer elec
tronics as well as computers. For exampl e, digital television is on the
horizon and storage devices using the new technology will find
application here. Breakthroughs such as those bring today 's dreams of
future technology one step closer to reality.
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For $99.95 youcanhavea
fullpoweredpersonalcomputer.

IAddress

~-'~~~~==-=--=--'s::-ta-te==-=--=--_-_-::Z'-iP-~OJ
Sinclair technology is also available inTimex/Sinclair
computers undera license from Sinclair Research Ltd.

1-:-;-----------IName

ZX81 $99.95

16K Memory $49.95
Module

1Shipping and $4.95 $4.95 !
I Handlingi-u.s.dollars TOTAL !

I

The ZX81 is also very convenient to charge. Even after that , you can take
use. It hooks up to any televisionset to advantage of our national service-by
produce a clear 32-eolumn by 24-linemail facilities for a minimumfee.
display. And you can use a regular cas- Order now and try it out for 10

.-'-----~-...,. sette recorder to store and days. Simply send the coupon along
recall programs by name. with a check or money order. For
What you get . When faster delivery, call our toll-free num-
you order your ZX81, you ber and use your MasterCard or VISA.
get everything you need to You have 10days to try out the
start programming. ZX81. If it isn't all we say it is, just

It comes with connectors send it back and we'll refund your
for your TV and cassette money.

recorder, an AC adaptor, and Why wait any longer?With the Sin-
a free programming guide and clair ZX81, you can finally afford to

ZX81 's power. It operating manual that com- have the computer power you've al-
has more than 60 Sinclair programs are available pletely documents the capabil- ways wanted.
BASICcommands, ities of the ZX81. Call toll free 800-543-3000. Ask
20 graphic.symbols!and complete, Options and add-ons, Like any for operator #509. In Ohiocall:
mathematical functions. And tpere s full-poweredcomputer, the ZX81 can 800-582-1364; in Canada
even more power that you can t see. be expanded and upgraded. call: 513-729-4300. Ask
A breakthrough in personal Its lK memory can be expanded for operator #509.
computers. The ZX81offe~s features to over 16K just by plugging the Phones open 24 hours
found onlyon computers costing two SinclairMemory Moduleonto a day,7 days a week.
or three times as much. the back of the unit. The cost Have your MasterCard

Just lookat what you get: . is only $49.95. or VISA ready.
• Continuous display; including mov- Sinclair has alsopublished These numbers are for

ing graphics pre-recorded programs on cas- orders only. Ifyou just want
• Multi-dimensional string and nu- settes for your ZX81. We're con- Free guide toprogramming information, please

merical arrays stantly coming out with new pro- write: Sinclair Research Ltd.,
• Mathematical and scienti- grams, so we'll send you our latest 2 SinclairPlaza, Nashua, NH 03061.

fie functions accurate software catalog when you order ~ d 11 t 11 fr . 800-543-3000.
to 8 decimal places your computer. 0 or er ca 0 ee.

• Unique one-touch i\ 09; How did we do it? The MAILTO:Sinclair Res::h Ltd-.,- i
entry of key words oo:ggg~~g~ question most often asked One Sinclair Plaza, Nashua, NH 03061. 1

like PRINT, RUN g~~~'g,~oo about the ZX81 is, "How PRICE' QTY AMOUNT

and LIST 0° can so much computer
• Automatic syntax er- power cost so little money?"

ror detection and easy 16KMemory Module The answer is that Sinclair
editing Research simplytook a different

• Randomizefunction useful for both approach. Our onlygoal was to make
games and serious applications programming power as affordable as

• Built-ininterface for ZX Printer possible. So we developed a radical
• lK of memory expandable to 16K new design that cuts costs dramati-
• A comprehensive programming callywithout cutting computer power.

guide and operating manual For example, our unique Master Chip
replaces as many as 18 chips used in
other personal computers.

The success of the ZX81speaks for
itself. It is now the fastest-selling per
sonal computer in the world. And we
stand behind our product. If anything ~1·n""lal·r E:
goes wrong in the first 90 days, we'll iiiiiiiiI I.- ~
repair or replace your unit free of ~
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TELETEXT VIA
SATELLITE

NEW SATELLITE
PROGRAMMING

DBS SERVICE
PLANNED

KU-BAND
DOWNLINK

A national teletext service, delivered via the vertical blanking-interval of Atlanta 's supersta
tion, WTBS-TV , is due to get under way by the end of this year. To pick up the teletext signal ,
viewers receiving WTBS will have to install a special decoder that uses British teletext
technology . Field Electronic Publishing, which produces the Keyfax teletext service for
WFLD-TV, Chicago, will expand Keyfax into a national teletext programming service. Satellite
Syndicated Systems, the common carrier company that transmits the WTBS-TV signal out of
Atlanta to cable-TV systems nationwide, will pick up the Keyfax service and insert it into the
vertical-blanking-interval of its signal on Satcom III, Transponder 6.

Zenith, which has been working closely with Field and with SSS, is already developing a
text-decoder, based on the Z-TAC system, which it offers as a cable-TV converter . The
Keyfax system will be offered to cable-TV customers who are already receiving WTBS.
Initially, the teletext decoders may cost as much as $300, although that price could be cut to
the $100 range rather quickly , if the plan catches on.

Details about the national teletext project are still being hammered out, although all the
companies involved hope to begin offering the service during the next few months. Like the
Chicago version of Keyfax, the national teletext service will include news reports, sports and
business stories, videogames , and household and travel information, plus a variety of feature
stories. Viewers can call up any page they'd like to see by pushing a few buttons on the
teletext decoder.

The Keyfax announcement came as a big surprise to the cable-TV and broadcasting
industry. Itgives proponents of the British teletext technology a significant boost in their efforts
to establish a foothold in the U.S. market, where they are competing with a rival format
(combining French and Canadian technology); the latter system is endorsed by CBS, which
itself plans to begin transmitting teletext nationwide this fall.

During the coming months, a new batch of satellite-TV programming will be introduced. For
example, five transponders aboard the new Westar IV bird (at 990 west longitude) will be used
by Satellite News Channels , the newall-news service jointly operated by Group W Satellite
Communications and ABC Video Enterprises. Transponders 4X, 6D, rx, 8X, and 9X will be
used for the national and regional feeds.

Among the new program packages on Satellite Program Network (Satcom III, Transponder
9) is a "nostalgia" series, featuring classic TV shows of the '50s and '60s such as "Mr.
Peepers," "Wyatt Earp" and the original "Life of Riley." It airs at 6 p.m. weeknights (eastern
time) and noon saturdays. Another new SPN show is the "Shopping Game," which allows
home viewers a chance to win prizes along with the studio audience.

United Satellite TV, a new direct-broadcast satellite service that will include two pay-TV
channels and two commercially supported channels, is scheduled to go into operation in
1983. The project is a joint venture of General Instruments Corp. and two new programming
companies , Pop Satellite , Inc. and Allstar Satellite Network Inc. Initially, the new DBS
channels will be transmitted via Canada 's Anik-C satellite , scheduled for launch in November
1982, a Ku-band satellite at 1900 west longitude. In 1984, the programming will be moved to a
new GT&E satellite due to be launched in 1983. United Satellite expects that its DBS
reception equipment will cost about $1000 per site.

Scientific-Atlanta has introduced two small Ku-band satellite receivers-with a hint that a
low-priced Ku-band uplink will soon be available-<>perating in the 14/12-GHz range. The
small-dish equipment is primarily intended for data and video transmission users of the
Satellite Business System, Anik, and OTS birds. Each of S-A's new configurations includes a
manually steerable antenna , a series 361 Ku-band low-noise converter, and a series-6650
video receiver. The series-361 Ku-band converter is a combination LNA and block
downconverter that generates an IF signal over the same band as S-A's C-band low-noise
converter . Because the input of the low-noise converter is the same for both the C-band and
Ku-band models, the identical video receiver is used for earth stations at both frequencies .
The Ku-band downlink comes in a 1.8-meter ($5,000) and a 2.8-meter ($8,000) size. R-E



Getset to Splashdown
andtOolupl

Cash inonAcapulco,
power toolsand more
in Philips ECC's
Splashdown Sweepstakes.
We're putting it all on our tabs.
A holiday for two in Acapulco and a
thousand more great awards are up for
grabs in Philips ECG's new Splashdown
Sweepstakes . And it's never been easier
to get th e winning tickets-they're light
on our address tabs, bags and color
picture tube serial numbers.

There'll be guaranteed winners from
every state" And there's no limit to the
number of times you can win, so enter as
ofte n as you like. Just se nd your entry
form (available from your local distribu
tor) to Philips ECG Sweepstakes Award
Headquarters, P.O. Box 4900, Fenton,
MO63026, attached to any of the
following:

o 5 Sylvania receiving tube address tabs
(one entry).

o 5 Sylvania ECG se miconductor
address tabs or bags (one entry).

o 1 Sylvania color picture tube se rial
label (ten entries) .

Allentries must be postmarked by
midnight, Septe mber 30, 1982. For all
the det ails, ask your local Philips ECG
distribu tor.

First Place-(l winner) Trip for 2 to
Acapulco.
Second Place-(5 winners) DeWalt®
Power Shops.
Third Place-(45 winners) Shop-Vac®
lO-gallon Wet/Dry Vacuums.
Fourth Place-(lOO winne rs) Wen
Scr oll-Sabre Saws .
F ifth Place-(850 winners) Turn er
Prop ane Torch Kits.

Reach for the components you can
always count on to fit and wor k. And
start counting down to Splashdown time
in Acapulco.
' The Philips ECG Splashdow n Sweepstakes is available
only to dealers and service tec hnicians. Employees of
Philips ECG, Inc., its authorized distributor s , or their
adver tising agencies are not eligible to par ticipate .
No purchase required. Reasonable facsimile accepted.
Void where prohibited by law.

PhilipsECG
A North American Philips Company

If it'SECO.it fit s.And it works.
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Without question, microcomputers are the
state of the art in electronics. And NTS is the
onIy home study school that offers you
training for this booming field with a choice
of 3 production-model micro computers.

We'll explain the principles of trouble
shooting and testing your microcomputer and,
best of all, 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 testing
gear to learn how to
localize problems
and solve
them.

We
believe
that training
on production
model equipment,
rather than 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 electronic programs.

For instance, to learn Color TV Ser
vicing you'll build and keep the 25"
(diagonal) NTS/HEATH digital color TV

In Communications Electronics
you'll be able to assemble and keep
your own NTS/HEATH 2-meter FM
transceiver, plus test equipment.

But no matter which program you
choose, NTS's Project Method of instruction
helps you quickly acquire practical 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.



~. __.....-..._--_..----_. __...__...-..o Check if interested in G.I. information .
o Check if interested ON LY in class room training in Los Ange les.
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Age __

Zip _

3. The NTS/Heath HN-89A Microcomputer
featu res f loppy disk storage, "smart " video
terminal, two ZSO microprocessors, with
32 K RAM Memory, expandab le to 64K on
board. 4 . The NTS/Heath GR 2001 Digital
Color TV (2 5" diagonal) features
specialized AGC-SYNC mut ing, f iltered
color and new solid-state high voltage
t rip ler rect ifi er.

Simulat ed TV Recep tion 4 .

3 .

Address _

Apt. City _

State _

Name _

_NATIONAL

DISTECHNICAL
SCHOOLS

T E C H N IC A L -T R A DE TRAI NI N G S INCE 1 9 0 5
Res id ent and Hom e -St u d y S cho ol s

4000 SO. FIGUEROA ST., LOSANGELES, CA. 90037r-- -- ------_··· __···_-_····
NATIONA L TECHNICAL SCHOOLS ,....~illIii;,4
4000 South Figueroa Street, Dept. 206·082 ii:o
Los Angeles. California 90037

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 servicing

1. The NTS/Rockweli AIM 65
Dedicated Microcomputer A Single
board unit featuring on board

printer and display-4K RAM
(expandable). Application Functions:
Central processor-Contro ller/Mon itor

Development System. 2. "The
NTS/SYM-1 Microcomputer" 6502

Based CPU-4K bytes ROM
(expandablel - 1K RAM (expandable). 51

active I/O lines for versatile interfacing: disk
drives, ASCII key boards, cassette tape, etc.



LETTERS
Address your comments to: Letters, Radio-Electronics,

200 Park Avenue South, New York, NY 10003

FROM EMITIER OF
D2

THE PROM PROGRAMMER
. I read Robert N. Beaber 's art icle on how
to bui ld a 2716 Prom Programmer in the
February 1982 Radio-Electronics, and
found his design very simp le and stra ight
forward . I'm planning to bui ld an EPROM
programmer, using his designs with thr ee
small changes.

By using an SPOT switch, a 74LS244
buffer , and a 24-pin ZIF sock et, I will have
the capabi lity of copying another 2716
EPROM in whole or in part.

The advantage of that is clear: Many
times, an EPROM has one or two errors
that could be f ixed just by changing the
byte at th e location of the error (s). Instead
of recopy ing the whole EPROM by hand,
the majority is recop ied by single-stepping
then hi tt ing the program butto n. The
necess ity of having another 2716 avail
ab le is not a disadvantage, as they cost
less than five dollars.

The disadvantage is that you can't copy
a program to a di fferent address. That
would require th e add iti on of three more

7
3.
2
6
7
3
2
6

74LS 193's, three mo re address-display
LED 's, one more 4071, and one more re
set switch . The same clock from pin 4 of
IC12 is used on each add ress counter.
That circu it is more complex than I need,
but someone else might like the added
option.

The power supp ly should not be a con
cern with either one of the design additions.
The design-change I plan to use is shown in
Fig. 1.
JEFF McDONALD
Tucson , AZ

RADAR DETECTORS
Mr. M. J. Rybicki's lette r in the Februa ry

1982 issue of Radio-Electronics strikes
me as being part icularly illogica l. He says:
" I don 't bel ieve for one moment that the
po liceman ope rat ing the radar unit is pr i
mari ly interested in saving my life ..." If it
were on ly the lives of the dri vers invo lved
that were at stake , the re would be some
log ic in lett ing them drive just as fast as
the y wanted to . Then , if they ki lled them-

LE04 I LE05
(LSD) (MS OI

8 1 2 3B 1 2 3

selves , one co uld say, " Good riddance! "
Unfortunately, al l too often they kill some
one else and not always themselves as
well.

He also says: " To say that every radar
detec tor ow ner has it sole ly for the pur 
pose of speeding without getting caught
is li ke saying that anyone who owns a gun
is planning a bank job or an assasination."
Guns can be used for hunt ing, target
sho oting, o r self-defense-but I have yet
to hear of a radar -detector in a car being
used for any other purpose except to
avoi d gettin g caught when speeding. Per
haps Mr. Rybic ki can tell us what he uses
his for.
RICHARD KOLASINSKI
Richmond , MI

OOOOOPS

On page 59 of the March 1982 Radlo-
Electroni cs, there is a formula:

Nf (g) = 10 10g1QN
Where:
g = gain in dB
N = noise factor
Nf = noise figure.
The next formula:

N = log- 1 ~fO(9) is incorrect!

Solving equation (1) for (N) gives:

N = log- 1 (N~ cig)) which is the correct

formula for the noise factor.
In thesameway, powergain (G) should be:

G = log- 1 (JL) not G = log- 1 (g)
10 10

These are the correct relationships.
BILL HOSTMANN
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sa - SPOT TOGGLE
SWITCH

ICI7-14LS244
OCTALBUFFER

S02 - 24·PINZIF
SOCKET 12 13

IC2·d
-e-14 116 14LS361

FROM PIN 13
ICI3

FIG. 1

INSUFFICIENCY ALERT

Before building the ambient illumination in
sufficiency alert ("Six Unique Projects for
Your Car," April 1982 Radio-Electronics),
interested readers should consider the spec
tral response of PC1 in Figure 10, page 48.
That is so that the alert is not activated falsely
by a failure to sense the illumination from the
various types of lamps that may be present.
The "colors" of the light from conventional
tungsten -f i lament lamps , thos e of th e
halogentype (quartz-iodine), and thoseof the
filtered amber fog lamp should be compared
with the spectral response curve of the photo
cell.

A fringe beneft of your circuit became ap
parent to me, and I would like to mention it
here so as to give the readers an additional



VIDE0100
12" Black and Whi te Monitor
• Economica l favori te for personal

computing
• Light-weight cab inet wi th buil t-in

handle.
• 12 MHz band width
• Plug-in compatible with most personal

computers
• 90· deflection fo r clear, sharp

charac ters
• 80 x 24 character disp lay

•

ITEM SPECIFICATIONS

1. CONTRAST 5. VIDEO INPUT
2. POWER·BRIGHT 6. SIGNAU V·SIZE
3. V·HOLD 7. V·L1NElH-WIDTH
4. H·HOLD

1>-

1---- 16.2i n---~I
rr

Power Source 120V Ac, 50/60 Hz
Dimensions 11.375" (H) x 16.25 " (W) x 11.25 (0)

Weight 6.5Kg (14.3 Lbs.) net

CRT 12" diag. gO ·defl.

CRT Phosphor P-4

Sig naL Composite video input

Input Signal.. 1.0Vp-p, sync negat ive

Inpu t Impedance 75 ohms

Scan Frequencies Hori zontal: 15600Hz
Vertical : 50/60Hz

Disp lay Size 210 (W) x 158 (H) mm

Deflection Linerity Hor izontal: 10% Max.
(refe r to EIA ball Chart and dot
Pattern.)
Vert ical 8%

Video Response 12MHz (±6dB)

Reso lution Center: 650
Corners: 550

TRACTOR
FEED

120 COLUMN,FOR THE
DIABLO PRINTERS, BI·
DIRECTIONAL, BUILT
BY RUTISHAUSER

S149new

16 K APPLE II EXPANSION
CARD $7995

Components Express, Inc.
1380 E. Edinger, Santa Ana, CA 92705 (714) 558-3972

"HAVE YOU KISSED

YO UR COMPUTER LATELY"

MUFFINFAN
120 VOLTS

*995

DISKETTES
51/4" BUlK"QEM" PACK

FOR YOUR
APPLE $149

Box of 100

80COLUMN APPLE II
CARD $24995



incentive to build the device .
If when driv ing, and after making a turn, an

on-off pulsing of the alarm LED occurs , you
canbe certai n that your turn-indicator lamp is
still blinking, and possibly annoying or con
fus ing other dr ive rs . That fringe benef it,
however useful, is able to manifest itself dur
ing the insufficient ambient conditions only.

Perhaps a reader with more expert ise in
circuit design will submit a circuit modificat ion
to make possib le the detection of turn 
indicator blink ing under high ambient-light
conditions.
RAYMOND E. VERNBICK
Detroit, MI

UHF-TV RECEPTION

I appreciate your article on UHF-TV recep
tion (March 1982 issue, and last summer).
Please continue with materia l on antenna
system improvem ents for VHF and FM.
We're rural, whe re no cable will ever exist
and we need help!
ARNOLD B. HAWK
East Thetford, VT

SPEAKER-OVERLOAD PROTECTOR
In the Decem ber 1981 issue of Radio 

Electronics , a c ircu it fo r a speaker-over
load protector, by M r. Wil lie Ward ap
peared in the " New Ideas" sect ion. The
de sig n is simp le and effic ient , exce pt th at
th ere has been a m isinterpretation be
tween the te xt and the c ircuit schematic .
In the te xt , the right-channel signal is re-

ferred to as capacitor one (C1), contrary
to the schematic which refers C1 to the
left-channel input. The same error oc curs
when it is mentioned in that last paragraph
that the right input is calibrated by resis
tor number th ree, which is opposite to
what appears in the sc hematic.
JOSE A. EIJE R
Detroit, MI

AUTOMOBILE LOCATER

I found a minor error on the "New Ideas"
page (April, 1982 issue) which deals with the
automob ile locater. People , such as radio
hams, who take direction-finding seriously ,
know that pointing the end of the whip at the
transm itter exposes the least amount of an
tenna to the signal. That creates a null, not a
peak. While it is usually sharper and more
usefu l, unless you know how to interpret the
lights, it can get confusing. Aside from that,
the basic idea is a good one.

As for improvements, I would start by leav
ing out the switch. That wou ld let me connect
the plus lead directly to the plus battery ter
minal, and the negative lead to the hot side of
the radio fuse. That assumes that the power
for the radio goes through the key. When the
radio is on, or the key is on, 12 volts on the
negative conn ectio n wo uld elim inate the
voltage drop across the transmitter. When
the key is off , the transmitter would have a
ground connection through the radio or other
accessory connecte d to that fuse .

Next, I would put in a Y connector in the
radio-antenna lead. That would give me an

outside antenna that is as good as any other
that I could get.

Next, I would use a ferrite antenna for the
receiver . That would make a more compact
unit, while not hindering the receptio n very
much. Retuning an AM radio to cover that
frequency would probably be just as easy .
HARWOOD PILLAR
Dowling, MI

CELLULAR MOBILE TELEPHONES

I read the article on cellu lar mobile tele
phone, by Danny Goodman, in your February
issue, and found it very interesting because
the compa ny I work for manufact ures mobile
telephones and is presently developing cellu
lar equipment.

Mr. Goodman made only one comment ab
out which I think there is a misunderstanding.
The present system configuration does not
require two mobile antennas, one each for
transmit and receive. The original concept
called for two mobile antennas using diversity
reception techniques . Only the base station
will have separate receive and transmit
antennas .

Also, I don't know who gave the installation
figure of 4.5 to 5 hours per vehicle, but I think
that the person is slow. My partner and I can
knock one out in 1.5 to 2 hours, includinq
testing. The cellular units aren't going to be
much different , so far as installation goes,
from presently existing ones.
TOM PORPIGLIA
Rochester, NY R-E

I-IAMEB THE
PRESENT S NEW HM 203

(f)
a
Z
oa:
f
a
ill
....l
ill

o
is«a:

24

Hameg int roduces high performa nce at lo w co st in the HM 203, a full featured, highly reliable, dual trace

20 MHz oscilloscope. The HM 203 has specif icat ions normall y associat ed wit h higher priced

scopes. Bandw idt h - DC -.20 MHz . Riset ime 17.5 ns • Ov ershoo t 1% max. • Y amp range 5 mv /c m to

20 v/cm • Ma x. input vo ltage 500V . Timebase .5 ~s/cm to .2s / cm • Sweep mag. x5 • Tri gger 5 Hz t o

30 MHz . X:Y plo t . Built - in prob e calibra to r and more. It s sturdy constr uct io n and light we ight ( '13.2 lbs.)

mak e the HM 203 equally at hom e in the fi eld and on the te st bench.

High performance
at

low cost .

$605
(PROBES INC LUDED)

A quality scope,
by a company with
over 23 years
experience.

HAMEG
88-90 Harbor Rd.

Port Was hington, N.V~ 11050

Tat (516) 883-3837
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MODERN
CRYSTAL RADtOS,----.._--_._--

Join now .. get two extra
books absolutely free!
Modern Transistor Radios
and Modern Crystal Radios

1225
List $8.95

Paper

1397
List $16.95p-------------------,

: ~~~eE~L~E~~~P~l~H~ ~LUB :
I Please accept my membership in Electronics Book Club and I
I send the 5 volumes circled below, plus a free copy ofModern I
I Crystal Radios and Modern Transistor Radios . I understand

the cost of the books selected is $2.95 (plus shipping/ I
I handling) . If not satisfied, I may return the books within ten I
I days without obligation and have my membership can-

I celled. I agree to purchase 4 or more books at reduced Club I
prices during the next 12 months. and may resign any time I

I thereafter. I
I 1108 1128 1160 1169 1199 1218 1225 1249

I
1277 1296 1306 1316 1321 1337 1338 1346 I
1370 1380 1390 1396 1397 1409 1417 1420 I

I Name Phone I
I Address I
I City I
II State Zip I

(Valid for naw member s only. Foreign and Canada add 20%. Orders outstde U.S. II or Caneda must be prepaid In U.S. dollars.)
• This order subject to acceptance by Electroni cs Book Club RE-882 ..--------------------
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1199List $16.95

7 very good reasons to try
Electronics Book Club

Blue Ridge Summit, PA 17214
• Reduced Member Prices. Save up to 75% on books sure to
increase your know-how
• Satisfaction Guaranteed. All books returnable within 10
days without obligation
• Club News Bulletins. All about current selections-mains.
alternates. extras -plus bonus offers . Comes 13 times a year
with dozens of up-to-the-minute titles you can pick from
• "Automatic Order". Do nothing. and the Main selection
will be shipped automatically! But .. . if you want an Alter
nate selection-or no books at all-we'll follow the instruc
tions you give on the reply form provided with every News
Bulletin
• Continuing Benefits. Get a Dividend Certificate with every
book purchased after fulfilling membership obligation. and
qualify for discounts on many other volumes
• Bonus Specials. Take advantage of sales, events, and
added-value promotions
• Exceptional Quality. All books are first-rate publisher's
editions. filled with useful, up-to-the-minute info

1321List $10.95

GET TWO EXCITING PROJECT BOOKS FREE!
,-~!:::::'::=---::-:::-II

Select 5 outstanding volumes
for only $295 (total value up to $101.75)

~
Don't miss this exceptional money-saving opportunity! . IIl\fTUBUl.DAMDOI'fIIATf

= I -, -The LLcrwTonN lrw~ nnnlL ~LlJD ~ THHEA';.?o~crJi'''' HYDROElECT,flc- I: l:1.J nUhlll.JlJ []uun LJ [] t 8YJO,rr H A " I"r. PLANTT . IT.Lat.-nll

L is the up-to-the-minute information source for . r-.;.:J
hobbyists, experimenters, and do-it-yourselfers!~~Li~s:~~i:=~~.9~5~l~~=;~ ~I

THE HANDBOOICK ilif.\~ (J
OFELECTRON "", '

SAFETY ~( -)k..
PROCEDURES 'V"

1390
List $14.95
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EQUIPMENT REPORTS

parallax. Automatic focus and intensity cir
cuits are included. Set up the brightness and
focus, and the automat ic circuits will hold
them , no matter what the sweep -speed is. If
you can 't locate the trace , push the BEAM

ANDER button; the trace will be compressed

Tektronix Model
2213 Oscilloscope

CIRCLE 106 ON FREE INFORMATION CARD

THE NEW model 2213 oscilloscope from
Tektronix (P.O. Box 500 , Beaverton , OR
97077) is a low-cost dual-trace instrument
with a 60-MHz response and an 80 X 100
mm CRT . The CRT has a bright trace and an
internal graticule to eliminate any chance of

Tektronix

OVERALL
PRICE

EASE
OFUSE

INSTRUCTION
MANUAL

PRIC~VALUE

2213
and returned to the viewing area. Center it
and release the BEAM FINDE R button; there

-you are .
The two vertical-input channels are iden

tical. The VO LTS / DIV selector switch can be
set for any sensitivity from 2 mV-per
division up to 10 volts-per-division in the
familiar 1-2-5 sequence. There's a very use
ful feature on the switch; there are two panel
labels around the outside of the selector
switch about 450 apart . One label is I X and
the other is l OX PROBE. If you use a direct
probe, set the selector switch using the I X

label. If you use a X IOprobe, the l OX PROBE

label. There's also a variable control in the
center of the selector switch; that can be
used for minor adjustments , or left in the
calibrated position. The probes furnished
are the 10:I low-capacitance type.

Above the left-hand VO LTS/ DIV switch is
the channel-selector switch that lets you dis-
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good reasons

1. RCA SK Devices
More and mo re electronic techn ician

dealers are reach ing for rel iable RCA solid state
replacements . . . the line of integrity,
with unsurpassed engineering excel-
lence . Our war ranty return
rate is less than 0.5%, which I
helps reduce costly service
call -bac ks. And SK deVicesl
are readily available, to
help you do more jobs,
more profitably.

I



play either Channel I only, both at once, or
Ch ann el 2 onl y . Above the right-ha nd
V OL T S/DIV switch is the ve rtica l-mo de
selector switch. Sett ing that switch to the
A DD position will let you see the algebraic
sum ofthe Channel I and Channel 2 signals .
The next position of the switch is the ALT

position that displays alternate sweeps of
each signal. The final CHOP position chops
the signa ls at a 250-kHz rate. The CHOP

mode is useful for viewing lower frequency
signals that require sweep speeds from 0.5
mill iseconds-per-division to 0 .5 seconds
per-di vision. Vert ical-positionin g controls
for each channel are located near the top of
the front panel.

Lo cat ed bet ween the tw o VOLTS /DIV

switches is a push-pu sh switch that inverts
and displ ays the Channel 2 signal when
pushed in. That is handy for various tests.

The horizontal SEC/DIY switch sets the
sweep speed, fro m 0.5 se co nds -pe r
division to 0.05 microsecond s-per-division .
A variable control , in the center of the SE C/

DI V switch can be used for minor adjust
ments to the sweep speeds . When that knob
is pulled out, the sweep-speed is increased
by 10 times, so that the highe st sweep speed
becomes only 5 nanoseconds-per-division .
When the variable control is turned full
counter clockwise , the SEC/DIV switch is
calibrated . Finally, by setting the SEC/DIV to
the x-v position , both channels are dis
played at once . The Channel-l signal is

displayed on the X-axis (horizo ntal) and the
Channel-2 signal is displayed on the Y-axis
(ver tica l). That is for sweep-alignment,
vectorscope analysis, and the like.

The l/lodel 2213 has a delayed-sweep fea
ture that can control the startin g position of
the trace. The selector switch for that is
located just above the horizontal SEC/DIV

switch, and it has three posit ions. The left
hand position is labelled NO D'LY and it
disables the delay feature . The center posi
tion is labelled INT EN and it causes an in
tens ified zone (brighter) to appear on the
waveform. The left-hand side of the in
tensified zone indica tes the starting point of
the sweep when the switch is moved to the
right-hand D 'LY positio n. Just below the
SEC/DIV are two controls for the delay; a
three-position switch that selects delays of
0 .5 microsec onds, 10 microseconds, and 10
milliseconds. Below that selector switch is a
control that var ies the sweep-delay from
less than I to more than 20 times the setting
of the selector switch.

At the far right-hand side of the front
panel are the trigger controls. At the top is
the MOD E switch. That is a three-po sition
paddle type . The AUTO position triggers the
sweep on all waveform s with repetition
rates faster than 20 Hz, and free-runs with
no input so that the trace is visible at all
tim es . The NORM position trig ger s the
sweep only when a signal is applied. The
LEVEL control sets the point at which the

sweep triggers . The last position is TV

HELD. That displays TV field signals; for
viewing individu al lines of a TV signal , use
the NORM position .

Besid e the L EV EL co ntro l is a two 
position paddle switch that selects the slope
of the signal waveform on which the sweep
is triggered; either positive going or nega
tive going . Between that and the LEVEL con
trol is an LED indica tor that lights when the
sweep is triggered.

Below the LEV EL contro l is a row of three 
position paddle switche s . Those select the
source of the triggerin g signal. One paddle
switch selects either the signal from Chan
nel I , whichever signal is selected by ver
ti cal MO DE switch (C ha nne l I -Both
Channel 2), or the Channel 2 signal. The
center paddle switch select s either internal
triggering, or triggering from a sample of
the power line frequenc y, or from an ex
ternal signal. At the bottom of the panel is a
BNC jack for feeding in external trigger
signals. The last paddle switch is labelled
EXT COUPLING and it selects the type of
coupling for the external trigger . The AC

position selects capacitive coupling to the
trigger circuit, the DC position selects direct
coupling of trigger signals, and the DC 10

position attenuat es the external signal by a
factor of 10 times. At the very top of the
front panel is the VAR HOLDOFF control.
Th at va ries the holdoff time between
sweeps by at least a factor of four, making it

to reach for reliabilit.)'.

2 RCASK Series
• ReplacementGuide

It's the book to turn to for top-per
forming transistors, rectif iers, thyristors, high 
voltage multipliers and integrated circu its. 1800
SK and KH types let you make over 178,000 solid
state rep lacements.
That's inter
changeability. The
guide featu res a

_ convenient, dual
numbering system
including REN,
ECG and TM
systems in
corresponding
SK numbers
where applicable.

3 R~slatest

. SK SKoop
Get all the latest news and service

updates in the SK SKoop newsletter. Published
periodical ly, it keeps you in tune with any
changes in the RCA SK lineup, inc luding
product additions, deletions and modi 
fications. The SK SKoop is full of handy
service tips, technical information and
helpful application advice. It's yours
free , and righ t at your f ingertips. Pick
up your copy f rom the counter
display at your local RCA
SK Distributor.

With dealer support like
this, it makes sense to visit your
RCA SK Distributor and reach
for reliability.

Ron~~
RCA Distributor and Special Products Division, Deptford, N.J. 08096
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12460 Gladstone Ave., P.O. Box 4336, Sylmar, CA 91342-0336, phone (213) 365-9661
Pri ce Subj ect to Ch an ge Wi t hout Notice. 828108

Fox Marketing BMP 10/60

OVERALL 1 1 I 1 I 1 I I
PRICE

EASEl 1 II I 1 1
OFUSE

INSTRUCTION 1 II II I
MANUAL

PRIC5lVALUE
II I I I I

1234561718 910
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Fox Marketing
BMP 10160

Scanning Receiver

PEOPL E HAVE LO NG BEEN INTEREST ED IN

listening to the public-service (police, fire,
etc.) bands. That hobby has many attrac
tions, including the thrill of hearing the
news as it is being made. Interest in those
bands, however, has grown even more with
the introduction of frequency-synthesized,
programmable scanners. Recentl y we've
seen one of the newest of those , the BMP
10/60 from Fox Marketing, Inc . , a division
of Comgeneral Corporation (4518 Taylors
ville Road, Dayton, OH 45424) ; we would
like to tell you about it.

First, and perhaps most important, is that
the unit has all the features one would ex
pect of a base-station scanner, but is still
small enough to function well as either a
mobile or portable unit. It measures just 6Yz
x I Yz x 9 inches and weighs I Yz pounds.

There is quite a bit packed into that small,
black thermoplastic case . For one thing, the
scanner offers 7-band, 70-channel capacity.
Sixty of those channels (6 bands) are pre
programmed to include some of the most
popular police, fire, marine, National Wea-

continued on page 32

ment. It's backed by the Tektronix name,
which is a good recommendation. For any
kind of electronic testing, lab or bench , it
should be just what you need. The retail
price of the model 2213 is $1100. R·E

and a half pages! Nothing is left out , not
even the Z-axis function . Setup and check
out of the 10:I probes provided with the
model 2213 is accomplished by using the
PROBE ADJUST jack on the front panel , lo
cated between the BEAM FIND and AUTO

FOC US controls. That jack provides a 0.5
volt positive-going square wave at about 1
kHz. With that , the compensation of the
probes can be checked , and if necessary set,
for minimum overshoot or undershoot.

The rest of the manual is devoted to basic
applications of the model 2213 . It covers all
kinds of tests, including non-delayed and
delayed measurements. All of the tests and
suggested uses are well illustrated .

The model 2213 is a very versatile instru-

Eliminate Hand
Held Wire End
at Wrap Start with New
Wire Grip Housing!

300 Foot
Wire Spool
with Tension Regulator
t o Reduce Wire Breakage
Six Wire Colors available .

much easier to trigger on aperiodic wave
forms such as complex digital waveforms .

A rear-panel BNC jack is for inputting
Z-axis (brightness modulation) signals.

Despite the multiplicity of controls, the
model 2213 is a very easy instrument to use .
All controls are grouped by function, and
very plainly marked . The Operator's Man
ual is really complete . It gives full setup and
check-out procedures, using only an ex
ternal signal generator that will deliver a
I-kHz square wave signal. Set the output of
the generator to read four divisions with the
V OL TS/DIV switch set to 50 mV-per
division. Tests that check the operation of
every control on the instrument are fully
explained in great detail. That covers four
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HEATH/ZENITH &yOU•••
ONESTRONG PARTNERSHIR

161

Your strong partner

HEATH/ZENITH

SERVICE AND SUPPORT- Prompt and professional serv
ice and assistance is available nat ionally through Heath kit
Electronic Centers, Zen ith Data Systems for commercial
users or through Heath factory servi cing and phone-in tech
nical assistance.

Complete, integrated computer hardware and software, de
signed to serve and grow with you - that's what to look for in
a strong partner. And with Heath/Zen ith , you get it all.

OPERATING SYSTEMS - Three versati le systems give you
the capability to perform your specific tasks. CP/M by Digital
Research makes your system com patible with thousands of
popular CP/M programs. UCSD P-System with Pascal is a
complete program development and execution environment.
And HDOS, Heath Disk Operating System gives you a so
phisticated flexib le envi ronment for program construction,
storage and editing.

DISK SYSTEMS - The new Heath /
Zenith 67 Winchester Disk System,
for commercial use, adds nearly
11 megabytes of storag e to your 89

computer. It inc ludes an
floppy disk drive for data portabil ity.The
new 5.25- inch 37 disk system, available
with 1 or 2 drives , adds up to 1.28 mega
bytes of storage. Both plug-in systems
have write protection.

Heath/Zenith computer products are
sold nationwide through Heathkit
Electronic Centers · (check your white
pages for locations). For a FREE
colorful full-line catalog write:
Heath Co., Dept. 320-924
Benton Harbor, MI 49022.

Buying a computer is only the beginning of a long-term
partnership between you and the people from whom you buy.
Your ongoing need for software, peripherals and accessories
requ ires a partner who will stand by you . With a grow ing line
of products to meet your needs with professional servi ce
and supp ort , Heath/Zenith is that strong partner. Look at
what we have to offer :

PROGRAMMING LANGUAGES- To
write your own programs, Microsoft BASIC
(compi ler and interpreter), FORTRAN and
COBOL Languages are available.

APPLICATIONS SOFTWARE - Expand the performance
range of your computer with a broad selection of software,
including the best of Digi tal Research and Micropro - as
we ll as the complete line of Soitstuti' " products.

THE ALL-IN-ONE COMPUTER - The heart of the Heath/
Zenith line is the stand-alone 89 Computer. It's a complete
system with buil t-in 5.25-inch floppy disk drive , professiona l
keyboard and keypad, smart video terminal, two Z-80 micro
processors and three RS-232C Serial I/O Ports . It comes
with 48 K bytes of RAM , expandabl e to 64K .

PERIPHERALS AND ACCESSORIES - These include the
popular Heath/Zenith 19 Smart Video
Terminal , loaded with professional features .
We also offer color and black and white
monitors, modems, computer lan-
guage courses, and high-speed

typewriter-qual ity/ .
printers. .

SOFTWARE - Our complete
library of sof tware includes the
SuperCalc Spreadsheet and ~:~__... ;~
Condo r Data Base Management System .
Word processing, includes three different programs.Small
Business Programs feature Peachtree's P5 Ser ies , General
Ledger and Inventory Control. HUG, Heath Users' Group,
offers members a library of over 500 low-cost programs for
home, work or play.

Product spec ificatio ns are subject to change without notice.
Heath Company and Veritechnology Electronics Corporation are Wholly-ow ned

subsid iaries of Zenit h Radio Corporation
•Heathkit Electronic Centers are operated by Veritechnology Electronics Corporation

CP-210R1



HAVE RTTY-WILL TRAVEL

HAL COMMUNICATIONS CORP.
BOX 365
URBANA, ILLINOIS 61801 217·367·7373

While the pre-programmed channels in
clude some of the most popular frequencies
around, those may not necessarily be the
most popular in your area . That is where the
user-programm ed frequencies come in
handy-up to 10 frequencies can be pro
grammed into the scanner by the user .
Entering user-programmed frequencies into
the unit is simple and straightforward; the
procedure is completely described in the
instruction manual that accompanies the
scanner (mo re on th at later) . Those
frequencies are retained in the unit 's mem
ory even after it is turned off, as long as it is
connected to its power supply. If it is dis
connected from its supply, a 9-volt battery
back-up (supplied) will let the unit retain the
frequencies for about a week .

If you are not sure what frequencies are
active in your area, or just want to scan a
wide range of frequencies, the scanner's
SEEK function will come in handy. That
function will let you scan up or down from
any frequency you choose, in 5-kHz steps
(12.5-kHz steps for frequencies from 420 to
511.9875 MHz).

The scanner is designed to be easy to use,
even by someone who has never used such a
device be fore . A color-coded , touch
sensitive keypad is used to contro l most of
the scanner 's functions. The only other con
trols are two knobs. One is used to turn the
unit on and set the volume; the other is used
to set the squelch. Ten channel-indicator
LED' s are used to tell you which channel in
the band is being monitored. A small, but
easily readable, LED readout is used to dis
play such things as the frequency being
monitored , whether the unit is in the pre
programmed or normal (allowing the user to
program his own frequencies) mode, and
which scanner function s are active . Rear
apron connectors are provided for an ex
ternal antenna, external speaker, and the
12.5-volt DC power input. The unit also has
a built-in speaker and telescopin g antenna,
and comes with a wall-plug-type power
supply for base-station operation.

The instruction manual is just that, as it
has little technical data and no schematic
diagram, block diagram, theory of opera
ti on , etc. ; in addit ion , only limited
troubleshooting hints are provided. What it
does provide, however , are complete, easy
to-follow instructions for use. Setting up the
unit for the first time; how to use the pre
programmed frequencies ; keypad func
tions, and programming the unit are among
the topics covered in detail. Warranty in
formation and the addresses of authorized
service centers are also included .

All-in-all we were rather impressed with
this small scanner. Its features and perform
ance compare favorably with others in its
class, and its ability to serve as a base,
mobile , or portable unit gives it all the
flexibility that anyone may need . Among
the accessories ava ilable are a mobile
mounting bracket and a Porta-Pac battery
pack for portable use; those list for $9.95
and $39.95, respectively. The 8MP 10/60
has a suggested retail price of $349 .95. R-E

extra functions-s-r-xuss . SKIP, STEP, and
ACTIoN- that give the 8MP 10/60 its ver
satility. Any or all of those functions can be
selected for any channel or band .

Normally, the unit begins scanning the
instant that the channel you are monitoring
becomes inactive. However , the PAUSEfea
ture, when selected , keeps the unit on fre
quency for two seconds after the end of a
transmission .

The SKIP function lets you lockout un
wanted channels , without erasi ng them
from the unit ' s memory. The STEP function
lets you "step" through any band , one
channel at a time. ACTION samples channel
I every two seconds, and switches to that
channel any time that it is active.

continued fro m page 28

Yes, now you can take it with you! The new HAL
CWR-6850 Telereader is the smallest RTTY and CW
terminal available, complete with CRT display screen.
Stay active with your RTTY and CW friends even
while traveling. Some of the outstanding features of
the CWR-6850 are :

• Send and receive ASCII, Baudot, and Morse code
• RTTY and Morse demodulators are built-in
• RTTY speeds of 45,50,57,74,110, and 300 bau !
• High or Low RTTY tones
• Send and receive CW at 3 to 40 wpm
• Built-in 5 inch green CRT display
• Four page video screen display
• Six pr ogrammable HERE IS messages
• Pretype up to 15 lines of text
• External keyboard included
• Runs on + 12 VDC @ 1.7 Amperes
• Small size (12.75" x 5" x 11.5")

Write or call for more details. See the CWR-6850 at
your favorite HAL dealer.

EQUIPMENT REPORTS

ther Servi ce, and mob ile-t el ephone
frequencies . The remaining 10channels can
beprogrammed by the user for any frequen
cy in the scanner 's range (30-50 MHz, 144
174 MHz, and 420-511. 9875 MHz).

However , it takes more than a wide fre
quency-range and ample channel capacity
to make a full-featured scanner. This unit
offers quite a bit more.

As with any other scanner , this unit will
scan all of the channels in any band, stopp
ing at any that are active. However , it is the
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Provides 3 basic
waveforms: sine,
t riangle and square
wave . Freq. range
from 1 Hz to lOOK
Hz. Output ampli
tude from 0 volts
to over 6 volts
(peak to peak) .
Uses a 12V supply
or a ±6V split sup'
ply. Includes chip.
P.C. Board. com
ponents & instruc·
tions.

JE2206B ....$19.95

SOCKETS

Function Generator Kit

CAPACITORS
Dipped Tantalum ELECTROLYTIC

.1mfd @35V 2/ .S9 1mfd @50V 3/. 69

.47m fd @35V 2/ .S9 4.7mfd@5OV 2/ .59
1mfd @35V 2/ .S9 10mfd @5OV 2/ .69
2.2mfd @25V 2/1.09 22mfd @5OV 2/ .79
3.3m fd@25V 2/ 1.19 47m fd@5OV 2/.S9
4.7mfd@25V 2/ 1.39 1OOmfd@50V .59
10mfd @25V 1.19 22Omfd @50V .69
33m f d@25V 3.95 1000mfd @25V 1.19

100V MYLAR 2200m f d@ 16V 1.39
.OOl-.01mfd 4/.79 50V CERAMIC
.022mfd 4/.S9 1Opf-.022mfd 4/.59
.047m fd 4/ .99 .047m fd 4/ .69
.1m fd 4/1 .19 .1m fd 4/.79
.22m fd 4/1. 29

MICROPROCESSORS
Z80A CPU (4MHz) 13.95
1173AN-1 30Tune Musical MP U Chi p S.95
S080A CPU 6.95
S212 S Bit I/O Port 3.95
8216 Bi-D lrectional Bus D river 4.49
2513/2140 Character Generator 12.95
ST97 T rl-S t at e He x Buffer 2.25
A V-5·1013 30K Baud UART 6.95
A V-5-2376 88-Key Ke yboard Encoder 11.95
2114-2 4K Static RAM (2oonsl 3.95
M K4116 16K Dynam ic RAM (250ns) 3.95
2708 SK EP ROM 5.95
2716 16K EPROM (+5V) 9.95

fi;II LS Schottky _
74L SOO. .55 74LS109 . . .75
74LS02. .55 74LS1 23 • 1.49
74LS04. .69 74 LSl38 • 1.29
74LSOS. .55 74LSl39. 1.29
74LS10 . .55 74LSl54 . 1.95
74LS14. 1.09 74LS157. 1.19
74LS 30. .55 74LS161 . 1.29
74LS32. .69 74LS174 • 1.19
74LS38. .69 74LSl75. 1.19
74LS42. 1.29 74LS192 • 1.49
74LS47 . 1.29 74LS193. 1.49
74LS 48. 1.79 74LS221 • 1.49
74LS73. .75 74LS 244 • 1.89
74LS74. .69 74LS245 • 3.49
74LS75. .75 74L S367 . .89
74LS85. 1.49 74LS374 • 1.95
74LS90. .89 SlLS97. 2.29

Low Profile Wire Wrap
S pi n LP 2/ .59 14 p in WW tin .75
14 p in LP : • 2/ .69 14 p in WW gold 1.09
16 pin LP. • 2/. 79 16 pi n WW ti n .79
IS pin LP • • 2/ .S9 16 p in WW gold 1.19
20 p in LP . • 2/.99 24 pin WW gold 1.69
22 p in LP. . 2/1 .09 40 pin WW gold 2.75
24 p in LP . .79 14 P . pi ug /cover 1.29
2S pin LP . .S2 16 p, pi ug/cover 1.39
36 pin LP. .99 24 p , pi us/cover 1.95
40 pin LP. 1.19 Also , The Mole x Line

DIODES & TRANSISTORS
IN751 • 2/ .59 2N2219A . . 2/ 1.19
IN757 . 2/.59 2N2222A . · 2/ .S9
INl188. 2.69 2N2907A. • 2/.89
IN3600. 5/.99 2N3055. • .99
IN4OO1. 4/ .59 2N3772. 2.25
IN4004. 4/ .69 2N3904. : 2/ .69
IN4007. • 4/ .79 2N3906. • 2/.69
IN4148. . 10/ .99 2N4401. • 2/.79
IN4733. • 2/ .69 2N4403. • 2/ .79
IN4734. • 2/ .69 2N5129. • 2/.69
IN4735. • 2/ .69 2N5139•• 2/ .69
IN5401. • •3/1.19 TI P29A . .89
IN5408. • .3 / 1.99 TIP31A. .99

12.95
19.95
9.95

24.95
39.95
39.95
59.95
79.95
19.95
14.95
29.95
19.95

$2.95
4.95
4.95
4.95
2.95
4.95
4.95
5.95
4.95
2.95
2.95
3.95
3.95
3.95
3.95
3.95
2.95
2.95
2.95
5.95
2.95
5.95

10.95
5.95
3.95
3.95

JE701
. ...... $14.95

JE215 Adjustable
Dual Power Supply

GRAB BAGS
Ceramic OIsc. Capac~ors (100)
Mylar Capacitm ' 1611)
ElectrolyticCapacitors 611)
Tanlalum Capac ~ors (40)
Silicon Oiodes (lN914/1N4148) (100)
TILSeries IntegratedCircu~s (50)
Unear Integrated Cln:u ~s (30)
Assorted LEOs (100)
MiniatureTrimmer Pots (30)
1/4WattResistorAssortment (200)
1/2 Watt ResistorAssortment (200)
Miniature Slide Sw~ch es (25)
HeatSinksAssortment (30)
TransistorsPlastic/Power (100)
Chokes, Coilsand Inductors (50)
3-8TerminalSolder/ScrewType (40)
Spacel1, Slandofls, Insulators (150)
Washersand Spacers (200)
lugs, Crimp On (100)
HardwareMix- Nuts, Scrows, etc (500)
1 & 2WaftResistorAssortment (100)
7·Segment OIsplays (50)
Toggle, Rocker, Push8utton Sw~ches (40)
UTest&Sort 3/S" Potentlome'ers (100)
1 & 3 Amp Silicon R8tlIfiers(OIodes) (100)
ShrinkTubing- Assorted1" pIeCllS (200)

G8100
G8101
G8102
G8103
G8107
G8108
G8109
G8110
G8113
G8116
G8117
GS120
G8123
G8127
G8137
G8139
G8140
G8141
G8145
G8147
G8154
GS162
G8165
G8173
G8175
G8177

JE730
JE200 5V 1 Amp RegulatedPower Supply K~ .
JE205 Multi-Voltage 80ard K~ (Adapts toJE200) . ..
JE210 &-15V / .&-1.5Amp RegulatedPowerSupply K~ . .
JE212 Neg. 12VDC Adapter80ard K~ (for JE610) .
JE215 Adjustable Power Supply K~ (Picturedabove center)
JE300 Dig~al Thermometer K~ .. . . . . . . . . . .
JE305 SolarCellPanelK~ .
JE6II0 Hexadecimal Encoder K~ .

JE610 ASCII Encoded KeyboardK~ .
JE701 6-0Ig~ (.300")Clock K~ (Pictured above right) .
JE730 4·OIg~ (.357")Clock K~ (Picturedabove left)
JE747 6-0ig~ (.630") Clock KII ..
JE22068 Function Generator K~ (Picturedbelow right).

DIP JUMPERS AND CABLE ASSEMBLIES
OJ·14·1 14·Pln l·FootSingle-End (Oip Jumper) $2.95
OJ-16-1 16-Pln Hoo t Single-End (OlpJumper) 3.25
OJ-24·1 24-Pln l-Foot Single·End (Dip Jumper) 3.95
OJ-4D-l 4D-Pln l-Foot Single·End (Dip Jumper) 7.95
OJ·14·1·14 14·P1n l -Foot Oouble-End (Oip Jumper) 4.25
OJ·16-1·16 16-Pln l ·Foot Double-End (Dip Jumper) 4.95
OJ·24·1·24 24·Pln Hoot Double-End (Dip Jumper) 5.95
OJ·4D·1 ·4D 4D-Pln Hoot Double-End (Dip Jumper) 11.95
OJ·14·3·14 14·Pln3·Foot Double-End (Dip Jumper) 5.49
OJ·16-3·16 16·Pln 3-Foot Double-End (Dip Jumper) 5.95
D825P-4-P D825P - 4 Foot · D825P (CableAssembly) 16.95
DS25p·4-S 0825P - 4 Foot• D825S (Cable Assembly) 17.95
D825S·4-S 0825S - 4 Foot · D825S (Cable Assembly) lS.95

JE2l5 Adj.Dual PowerSupplyKit (asshown) . . $24.95

JIM-PAK
KITS

General Description: The JE215 is a Dual Power
Supply with independent adjustable positive and nega
t ive output voltages. A separate adjustment for each
of the supplies providesthe userunlimited applications
for Ie current voltage requirements. The supply can
also be used as a general all-purpose variable power
supply. F EATUR ES:

• Adjustable regul at ed power supplies,
pas. and neg. 1. 2 VDC to 15V DC.

• Power O utput (each supp ly):
5V D C @ 5 00mA, 10VD C @l750m A ,
12V D C @ 5 00mA, and
15V D C @ 17 5m A .

• Tw o, 3 ·term ina l adj . l C reg u lators
w ith th e rmal ov e rload pro tecti o n.

• H eat sink regulato r cooli ng
• L ED " o n " i n d ic at o r
• Pri n t ed Board Constructio n
• 120V AC input
• Size: 3 ·1 12 " w x 5·1 /1 6"L x 2 "H

!j
3/4 Watt @ 7D'C

15 Turn Pot.
Linear Taper

100 Ohm. 500 Ohm.
1K. 5K. 10K. 50K.
100K , 500K , 1Meg
830P ., . ., .,$1.79

Jim-Pak7400174lS TIL $3.95
Jlm·Pak CMOS/linear 4.49
Jlm·Pak Mlcro./Dlsplay 3.95
NationalCMOS 6.95
Nationallinear 9.95
National TILLogic 9.95
Intersil 7.95
IntelComponent 10.95

POTENTIOMETERS

-~~
~

DATA BOOKS JPTTl
JPCMl
JPMPO
30001
30003
30005
30009
10400

2 Watt @ 7D'C
7IS" Siottad Shaft

Linear Taper
1K. 5K. 10K. 25K. 5OK.
1OOK.1 Meg
eMU .... ., $2.95

- CMOS ~
4000 • .55 4030 .75
4001 . .55 4040 1.79
4002 • .59 4044 1.39
4006 • 1.49 4046 1.95
4009 • . .79 4047 2.75
4010 .. . .79 4049 .79
4011 • .55 4050 .89
4013 • .79 4051 1.59
4016 • .79 4066 .95
4017 1.39 4069 • .69
401S 1.39 4070 • .75
4020 1.39 4071 . .69
4023 .49 4OS1 • .59
4024 1.19 4093 • 1.19
4027 .79 4511 • 1.95

CONNECTORS

DB25P D-Subm lnlature Plug 3.95
DB 25S D-Subm lnlatu re Socket 4.95
DB51226 Cover for DB25P/S 2.25
22/ 44S E P.C. Edge 2.95
UG88/U BNC Plug 2.19
UGS9'U BNC Jack 3.95
UG17 / U UHF Adapter .59
S0239 UHF Panel Recp, 1.49
PL258 UHF Adapter 1.95
PL259 UHF Pl ug 1.95
UG 260/U BNC Plug 2.39
UG1094/U BNC Bulkhead Recp . 1.49

_ L1NEAR_
L M301N • . .59 LM 7805T 1.75
LM 305H •• 1.39 LM7S12T 1.75
LM307N .• .75 LM7S15T 1.75
LM308N . 1.19 L M380N . 1.49
LM309K . 2.25 LM384N . 2.49
LM310N. 2.69 LM555N . .69
LM311N. 1.49 LM556N. 1.49
LM317T . 2.29 LM565N. 1.95
LM31SN . 2.95 LM566N . 1.95
LM319N • • 2.95 LM567N. 1.79
L M320K-5. 2.25 LM723N . .79
LM7905T 1.75 LM741N . .65
LM7912T 1.75 LM1310N 2.95
LM7915T 1.75 L M1458N .99
LM 323K. 5.95 LM1488N 1.59
LM324N. 1.29 LM14S9N 1.59
LM 337T • 2.29 LM1SooN 4.49
LM3 39N. 1.29 76477N•. 3.95

7400 2/ .85 7490 • .85
7402 2/.85 7493 • .85
7404 • • 2/ .S5 74100. •. 2.25
7406 • •2/1.19 74109• . 2/ 1.19
7407 • .2/1.19 74121. .69
7408 • • 2/.S9 74123. .99
7410 . • 2/.85 74150. .1.95
7414 • .99 74154. .1.95
7417 • : 2/1 .10 74157. .99
7420 . • 2{-S5 74161. . 1.19
7447 . • ••19 74164. . 1.59
7474 • .69 74174. .1.59
7475 . .79 74175. .1.49
7476 • •69 74192• .1.19
7485 • · .1.19 74193. . 1.19
7486 • •2/1.19 74367• .99
7489 • 2.99 74393. .1.95
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HEATH/ZENITH
AGIANT STEP AHEAD II

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

All-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 51/4-inch disk drive. It's easy to use
for people hav ing 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 functions . 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 characters at a time , 24 lines (plus 25th status line)
by 80 characters , with full cursor control. Also 33 block
graph ic characters for charts and graphs.

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

The 51!4-inch floppy diskette stores 100K bytes of infor
mation and interfaces on line with the Heath /Zenith 67
Hard Disk System.

Winchester Disk System
The 67 Disk System features one hard disk and one
8-inch, soft-sectored floppy for total on-line storage of
10.782 megab ytes (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,compatible
with standard IBM 3740 format.

The 67 features write-protect switches for both drives to
prevent accidental erasure of information. The average
access time of the hard disk drive is 70 milliseconds .

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

The entire 95-character ASCII set prints in uppercase and
lower case with descenders, in a 9 x 9 matri x. 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.



VlICROCOMPUTERS
;YSTEM PERFORMANCE

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

Versatile software and accessories
The Heath /Zenith System offers you a choice of operat ing
systems, inc luding popular CP/M .

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

For your custom programs, Microsoft languages are avai l
ab le in BASIC (compiler and interpreter), FORTRAN and
COBOL. Or learn to write and run your own programs with
special self-study programming courses for Assembly,
BASIC, 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 a Heath /Zenith system .
If you can't get to a store, send for our new, FREE Heath/
Zenith Computer Catalog - with the latest, most advanced
hardware and software available. Write to Heath Co.,
Dept. 020-926, Benton Harbor, MI 49022.

HEATH/ZENITH

PHOENIX, AZ INDIANAPOLIS , IN
2727 W. IndianSchool Rd. 2112 E. 62ndSt.
602-279-6247 317-257-4321
TUCSON, AZ MISSION , KS
7109 E. Broadway 5960LamarAve.
602-885-6773 91 3-362-4486
ANAHEIM , CA LOUISVILLE, KY
330E.Ball Rd. 12401 ShelbyvilleRd.
71 4-776-9420 502-245-7811
CAMPBELL, CA KENNER , LA
2350S. Bascom Ave. 1900 Veterans
408-377-8920 Memorial Hwy.
ELCERRITO CA 504-467-6321
6000Potrer~ Ave . BALTIMORE, MO
415-236-8870 1713 E.Joppa Rd .
LAMESA, CA 301-661-4446
8363Center Dr. ROCKVILLE, MO
714-461-0110 5542 Nicholson Lane
LOS ANGELES , CA 301 -881-5420
2309S. Flower St. PEABOOY, MA
213-749-0261 242Andover St.
POMONA CA 617-531-9330
1555 N. OrangeGroveAve. WELLESLEY, MA
71 4-623-3543 165WorcesterAve .
REOWOOO CITY, CA 617-237-1510
2001 MiddlefieldRd. DETROIT, MI
415-365-8155 18645W. Eight MileRd.
SACRAMENTO CA 313-535-6480
1860 FultonAV~ . E. DETROIT, MI
916-486-1575 181 49 E. Eight Mile Rd .
WOODLAND HILLS, CA 313-772-0416
22504 Ventu ra Blvd. HOPKINS, MN
213-883-0531 101 Shady Oak Rd.
DENVER, CO 612-938-6371
5940 W. 38th Ave . ST. PAUL, MN
303-422-3408 1645White BearAve.
AVON , CT 612-778-1211
395W. Main St. (Rt. 44) BRIDGETON , MO
203-678-0323 3794McKelvey Rd.
FT. LAUDERDALE, FL 314-291 -1850
7173W. BrowardBlvd. OMAHA NE
Plantation 9207M' I S
305 791 7300 ape t.- - 402-391-2071
HIALEAH, FL ASBURY PARK NJ
4705W. 16thAve . 1013 StateHwy: 35
305-823-2280 201-775-1231
JACKSONVILLE, FL FAIR LAWN NJ
8262Arlington Expwy. 35-07 Broadway (Rt. 4)
904-725-4554 201-791-6935
TAMPA, FL AMHERST NY
4019 W. Hillsborough Ave . 3476SheridanDr.
813-886-2541 716-835-3090
ATLANTA, GA
5285Roswell Rd. JERICHO, L.I.NY
404-252-4341 15JerichoTurnpike
HONOLULU, HI 516-334-8181
98-1254 Kaahumanu St. , ROCHESTER , NY
Pearl City 937Jefferson Rd.
808-487-0029 716-424-2560
CHICAGO ,IL N. WHITE PLAINS, NY
3462-66 W. DevonAve. 7 Reservoir Rd.
312-583-3920 914-761-7690
DOWNERS GROVE,IL GREENSBORO , NC
224 OgdenAve . 4620-CW. Market St.
312-852-1304 919-299 -5390

CINCINNATI ,OH
101 33 Springfield Pike ,
Woodlawn
513-771-8850
CLEVELAND ,OH
28100 Chagrin Blvd.
216-292-7553
COLUMBUS,OH
2500 Morse Rd .
614-475-7200
TOLEDO .OH
48S. ByrneRd .
419-537-1887
OKLAHOMA CITY, OK
2727Northwest
Expressway
405-848-7593
FRAZER,PA
630Lancaster Pike
(Rt.30)
215-647-5555
PHILAOELPHIA, PA
6318Roosevelt Blvd,
215-288-0180
PITISBURGH, PA
3482Wm. Penn Hwy.
41 2-824-3564
WARWICK, RI
558Greenwich Ave .
401-738-51 50
OALLAS,TX
2715Ross Ave.
214 -826-4053
FORT WORTH , TX
6825-A Green Oaks Rd.
817-737-8822
HOUSTON ,TX
1704 W. Loop N.
713-869-5263
SAN ANTONIO ,TX
7111Blanco Road
512-341-8876
MIDVALE, UT
58East 7200 South
801-566-4626
ALEXANDRIA, VA
6201RichmondHwy.
703-765-5515
VIRGINIA BEACH , VA
1055 IndependenceBlvd.
804-460-0997
SEATILE ,WA
5058thAve . N.
206-682-2172
TUKWILA ,WA
1543953rd Ave.S.
206-246-5358
MILWAUKEE, WI
5215 W. Fond du Lac
414-873-8250

•Units01 Venlechnology
Electronics Corporation in
IheU S. Pnces. specmca
li onsandproductavailabthty
subject to changewithout
notice .

Your strong partner
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NEW IDEAS
Model rocket launcher

Title of Idea

NEW IDEAS

Mai l your idea along with this coupon
to : New Ideas Radio-Electron ics,

200 Park Ave. South,
New York , NY 10003

Zip

Date

StateCity

St reet

Pr int Name

Signature

ing. Assembly is very easy (incidently, I'm
only 13 and had very little trouble with it).
As I said, with the values shown, the timing
period is about 10 seconds; however, noth
ing in the circuit is very critical. Lead
lengths should be kept as short as possible,
however; if they get too long, oscillation
may occur. To prevent that, C2 can be in
stalled in the circuit as shown.

You can use any PNP transistor for Q I
and Q2, although the 2N404 seems to be a
good choice. Switches S I and S3 are nor
ma lly open mom entary pu sh buttons .
Switch S2 is DPDT, and S4 is SPST. The
relays, RYI and RY2, are SPOT, Radio
Shack 275-004 or equivalent. The power
source, B1, is 6 "C" cells wired in series
John Miles

Tl1 is column is devoted to new ideas,
circuits, device applications, const ruc
tion techniques , helpful hints, etc.

All published ent ries, upon publica
ti on , wi ll earn $25. In addition, Panavise
will don ate thei r mode l 333-The Rapid
Assembly Cir cuit Board Holder , having a
reta il price of $39.95. It features an eight
position rotat ing adjustment , indexing at
45-degree increments, and six positive
lock posi tions in the vertical plane, giving
you a fu ll ten-inc h height adjust ment for
comfo rtable working.

I agree to the above terms, and grant
Radio-Electron ics Magazine the right
to publi sh 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
ow n or ig inal material and that its publ i
catio n does not vio late any other copy
right. I also declare that this material
had not been previously published .

the launch pad and the nickel-chromium
wire is completed; the wire heats up as be
fore, and the rocket is launched . Resistor R4
and capacitor C3 determine the countdown
timing; with the values shown it should be
approximately 10 seconds . Resistors R3
and R5 set the LED brightness.

In a project of this type, safety is of the
utmost importance. That' s the purpose of
the second half of the circuit. When RY2
opens, the current flow to Q2 is disrupted.
But, because of the presence of R2 and C4
in the circuit, the transistor remains sat
urated for about 3 seconds. After that,
however, the transistor stops conducting
and RYI is de-energized. That cuts off the
power to the rest of the circuit , and RY2
de-energizes again, breaking the circuit to
the launch pad. Speaking of safety, that's
the purpose of S2-it is there so that the
launch circuit can be disconnec ted from the
timer; disconnecting that circuit eliminates
the possibility of an accidental launch.

Operating the launcher is very simple.
Switch S3 is used to reset the countdown .
Once that is done, pressing S1 starts the
launch sequence; the rest is automatic.
Switch S4 is used to latch RYI manually if
needed. That' s all there is to it.

The circuit can be built on perforated
construction board using point-to-point wir-

\0

+ '1V SOU Rc E

FIG. 1

MODEL ROCKETRY IS A FASCINA TING HOBBY

that is enjoyed by millions, young and old
alike. It teaches the principles of aerodyna
mics and gravity, among other subjects, in a
way that can't be duplicated by using a
textbook or slide rule.

Model rockets are generally ignited by
heating a nickel-chromium wire that is in
serted into the engine so that it touches the
propellent. The wire is heated by passing a
current through it, and the usual power
source is a standard lantern battery . The
circuit described here adds some class to the
launch procedure . It allows the user to move
up to 300 feet away from the rocket (nor
mally, you' re limited to a distance of 10-15
feet). Among the advantages is that it aids
trackin g and recovery , not to mention
safety. With a few modification s, the laun
cher could be used for such things as a
timer, sequencer, or reflex tester.

The circuit, shown in Fig. I , consists of
two parts-the launch timer itself and an
automatic-off timer. The heart of the launch
timer is ICI , an LM3914 (National) bar
graph display driver. When power is ap
plied to that IC, the countdown LED's se
quence on until they are all lit. When the last
one, LED1, is fully lit, transistor Q I sat
urates, energizing RY2. When that hap
pens, a circuit between the lantern battery at
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I have submitted this en try to the Rad io -Electr on ics Videogame Con

cert Contest and will abide by the decision o f the judges. I under
stand tha t in return fo r R-E consider ing my entry that I he reby transfe r

all copyright rights of the ma te ria l sub mitted to Rad io-Electron ics and

certify that all materials are or ig ina l developments o f mine.

Signature Date _

Age, _

If you are a minor, one o f your parents or legal guardian must a lso

sign this form.

Listing o f game cartridges or computer software used to form this

compos it ion. Cartridges are listed in the same order-and ea ch

time-that the ir soun ds appear in this en try, I have listed the name of

the cartridge or computer software and the nam e o f the manufactur

er, (You may continued this list on a separate sheet if it 's too long to
fit here.)

Name, _

Address _

City State ZIP _

Category of entry;

o Atar i 0 M attei (Inte llivision)

o Magnavox (O dyssey)
o O ther Videoqorne incl. persona l compu te r (Type) _

M ail to ;

ladia-
Ele Ira ics®
Videogame Concert Contest
20 0 Park Ave. South

New ~ork, NY 10003

OFFICIAL RULES

(This form must accompan y your entry)

(You must use an original entry form. No copies or facsimiles

are acceptable.)

Official Videogame
Concert Contest

Entry Form

This contest is designed to test your skills. Byorchestrating your own home
videogome or personol-computer-gome sounds Into a symphonIC arrange 
ment shortbut sweet. and imaginatively editing them on a standard cossette
tope you can enter the Rodio-Gectronics Videogome Concert Contest and
toke a shot at winning some of the prizes described on the other side of this
poge .

1. Composition must not be less than 2 minutes In length and must not
exceed 5 minutes. (Total play ing time.)

2. Entry mustbe recorded on a standard cossette tope. It will be played
bock on 0 standard deck; no noise reduction (suchas Dolby) will be used.

3. Eachentry must be occamponied by a complete, signed. official entry
form.Entries thotdo not hove official formsattoched ar hove forms that are not
completed or signed, will be disqualified. Entry forms con be found in every
copy of theJuly 1982 and August 1982 issuesof Rodio-Electronics. Nocopies
or facsimiles will be accepted. In the event that you cannot locate on issue
locally, these Issues are available directly from Radio-Electronics. The cost IS
$1.25 plus $ 1.00 for first closspostage. Payment must Includeyour arder, and
must be poyable in US funds.

4. All entries mustbe postmorked no later thon August 30, 1982 and must
be received no later than September 15, 1982,

5. Only one entry per individual In eachcategory, An individual canenter 011 I
four categories (pnce in each category), Youcannot enter the some category
more than once.

6. All entries must be original compositions of the entrant

7. All entries become the property of Radio-Electronics. By submitting on
entry and in return for Radio-Electronics considering your entry, the entrant
tronsfers all copyright rights to the submitted materials to Radio-Electronics.

8. No entries can be acknowledged or returned,

9. The decision of the judges is final.

10. Winners will be announced in the December 1982 issue of Radio
Electronics. If you wish to receive a list of the winners send a stomped
self-oddressed envelope to;Videogame Contest Winners, Radio-Electronics.
200 Pork Ave. South, New York, NY 10003.
Void where prohibited by law.
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Learning
electronics
• ••IS no pICDlC.

-

At anylevel it
takesworkand
a few sacrifices.
ButwitheIE,
it's worth it.
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Pattern shown on

oscilloscope screen

is simulated.

o Active Duty

answer your question in terms you can
understand.

CIE prepares you for your FCC
License.

For some jobs in electronics, you
must have a Federal Communications
Commission (FCC) License. For
others, some employers tend to
consider your license a mark in your
favor. Either way, your license is
government-certified proof of your
knowledge and skills. It sets you apart
from the crowd .

More than half of CIE's courses
prepare you to pass the government
administered exam. In continuing
surveys, nearly 4 out of 5 graduates
who take the exam get their licenses!
You can be among the winners.
Associate Degree

Now, CIE offers an Associate in
Applied Science Degree in Electronics
Engineering Technology. In fact, all
or most of every CIE Career Course
is directly creditable towards the
Associate Degree.

Today is the day. Send now.
Fill in and return the postage-free

card attached. If some other ambitious
person has removed it, cut out and
mail the coupon. You'll get a FREE
school catalog plus complete
information on independent home
study. For your convenience, we'll try
to have a CIE representative contact
you to answer any questions you may
have.

Mail the card or the coupon or write
CIE (mentioning name and date of
this magazine) at: 1776East 17th
Street, Cleveland, Ohio 44114.

MAIL TODAY I

Age Phone (area code) _

Check box for G.I. Bill bulletin on Educational Benefits: 0 Veteran

facts about circuits and transistors.
Electronics is interesting! It is based
on recent developments in the industry.
It's built on ideas. So, look for a
program that starts with ideas and
builds on them. Look to CIE.

Programmed learning.
That's exactly what happens with

CIE's Auto-Programmed" Lessons.
Each lesson uses famous "programmed
learning" methods to teach you
important principles . You explore
them, master them completely, before
you start to apply them. You
thoroughly understand each step
before you go on to the next. You
learn at your own pace.

And, beyond theory, some courses
come fully equipped with electronics
gear (the things you see in technical
magazines) to actually let you perform
hundreds of checking, testing, and
analyzing projects .

Experienced specialists work
closely with you .

Even though you study at home,
you are not alone! Each time you
return a completed lesson, you can be
sure it will be reviewed, graded and
returned with appropriate
instructional help. When you need
additional individual help, you get it
fast and in writing from the faculty
technical specialist best qualified to

r---------------C IE Cleveland Institute of Electronics, Inc.

I 1776 East 17th Street. Cleveland. Ohio 44114
Accredited Member National Home Study Council

I 0 YES ... I want to learn from the specialists in electronics - CIE . Send me my FREE
CIE school catalog . .. including details about the Associate Degree program . . .plus my

I FREE package of home study information.
Print Name' _

I
I
I
I

Whoever said, "The best things in life
are free:' was writing a song, not living
a life. Life is not just a bowl of cherries,
and we all know it.

You fight for what you get. You get
what you fight for. If you want a
thorough, practical, working knowl
edge of electronics, come to CIE.

You can learn electronics at home
by spending just 12 hard-working
hours a week, two hours a day. Or,
would you rather go bowling? Your
success is up to you.

At CIE, you earn your diploma. It
is not handed to you simply for putting
in hours . But the hours you do put in
will be on your schedule, not ours.
You don't have to go to a classroom .
The classroom comes to you.

Why electronics training?
Today the world depends on

technology. And the "brain" of
technology is electronics. Every year,
companies the world over are finding
new ways to apply the wonders of
electronics to control and program
manufacturing, processing ... even to
create new leisure-time products and
services. And the more electronics
applications there are, the greater the
need will be for trained technicians to
keep sophisticated equipment finely
tuned and operating efficiently. That
means career opportunities in the
eighties and beyond .

Which CIE training fits you?
Beginner? Intermediate? Advanced?

CIE home study courses are designed
for ambitious people at all entry
levels. People who may have:
1. No previous electronics knowledge,
but do have an interest in it;
2. Some basic knowledge or experience
in electronics;
3. In-depth working experience or
prior training in electronics.

You can start where you fit and fit
where you start, then go on from there
to your Diploma, FCC License and
career.

Many people can be taught
electronics.

There is no mystery to learning elec
tronics. At CIE you simply start with
what you know and build on it to
develop the knowledge and techniques
that make you a specialist. Thousands
of CIE graduates have learned to
master the simple principles of elec
tronics and operate or maintain even
the most sophisticated electronics
equipment.

CIE specializes exclusively in
electronics.

Why CIE? CIE is the largest
independent home study school that
specializes exclusivelyin electronics.
Nothing else. CIE has the electronics
course that's right for you.

Learning electronics is a lot more
than memorizing a laundry list of
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NOW
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CALL FOR OUR
SPECIAL OFFER

• Two New 4Y2-Digi t Handheld
DMM 's from Fluke

• Wideban d True RMS AC
Measurements (100 kHz
8060A, 30 kHz-8062A)

• 0.04% Basic DC Accuracy
(8062A = 0.05%)

• Full Range Capability
(200 1lA. 200 rnv , 200n ranges)

• Autoranging M fl to 300 Mn
• Relat ive (Offset or Zero) Mode
• Audible and Visual Con

tinuity Indicators

• Frequency Measurement to
200 kHz, 0.01 Hz Resolution
to 200 Hz, 1 Second Re
sponse Time (8060A only)

• dBm Referenced to 600 fl
(8060A only)

• Relative dB measurement
(8060A only)

• Conductance (8060A only)
• Separate Constant Current

Source Diode Test
• Self Diagnostics

8062A$279.8060A

Call For Our Price

Display: 4% digit duplex LCD (19,999 count)

AID Converter: Dual slope converter, autozero, autopo larity.

Conversion: TRMS , AC coupled

Display Annunciators: BT, low battery ind icat ion .

REL, relative reference mode activated. [8060A: (k)Hz, fre
quency function activated. dB, dB function act ivated. ]~
continuity activated.jj). continuity tone activated.-,continuity
detected indicator.

Temperature: 0° to + 50°C operating , -35° to + 60°C storage.

Temperature Coefficient: (0° to + 18°C or + 28° to + 50°Clo .1
times the app licable accuracy specification per degree C plus
the in it ial + 18° to + 28° specification.

New Low Distortion Function Generator

8JlJJ1!J!IIiJI MODEL 3010
• Generates sine, square and triangle

wave forms

• Variable amplitude and fixed TTL square-
wave outputs

• 0 .1 Hz to 1MHz in six ranges

• Push button range and function se lec tion

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

• Variable DC offse t for engineering

, applications
• veo external input for sweep -frequency

tests

TEST EQUIPMENT SPECIALISTS

Single Trace 15MHz

Dual Trace 30MHz

MS-15

• Three-step atte nuator plus
vernier control

• Internal linear and log sweeps

• Tone-b urst output is front -panel or
externally programmable

New Sweep/Function Generator

~@m,t'

V209 20 MHz, Dual Trace, Portable,
Complete with built-in Battery Pack .

V509 50 MHz, Dual Trace, Dual
Time Base , Portable (Battery pack
optional).

• Four instrum ents in one
package-sweep generator, func 
tion generator, pulse generator ,
tone-burst generator.

• Covers 0 .02Hz-2M Hz

• 10 00 : 1 tuning range

• Low-distortion high-accuracy
outputs

MODEL 3020

Dual Trace 15 MHz

• Non-UnNr Systems

Call For Our Prices

PORTABLE
OSCILLOSCOPES
BATTERY OPERATED

54 WEST 45th STREET, NEW YORK, N.Y. 10036 21 2-687 -2224
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monitor or on a TV receiver fitted with an
inexpensive RF-modulator that will convert
thecomposite-video signal into one that can
be received on an unused VHF or UHF
TV-channel .

You'll also probably need a device from
your local phone company to couple the
Picture Phone to their lines.

The exception to the video-camera rule is
due to the fact that, since what is being
transmitted is a series of audio tones, none
higher in frequency than 2300 Hz, pictures
can be recorded on a standard audio
cassette. If you know what you want to
send, and can bOITOW a camera, the pictures
can be put on tape ahead of time and the tape
played when you're ready . Pictures re
ceived via the Picture Phone can also be
saved on cassette for future reference.

Oh yes, you' ll need a telephone, too.

How it's used
How do you carry on a video conversa

tion using the Picture Phone? You start out
just as you would any telephone conversa
tion, speaking with the party at the other end
of the line.

When the time comes, though, to illus
trate a point (or, perhaps, to show off a
brand new addition to the family) you turn
the MODE switch to TRANSMIT, push the
VIDEO button, and a picture will be transmit
ted to the Picture Phone at the other end of
the line. The picture can be "set up" ahead
of time and stored in the Picture Phone's

memory or can be transmitted "live." The
same frame can be repeated over and over or
a new one can be " snatched" and sent every
eight seconds. As you become more famil
iar with them, the capabilities of the Picture
Phone will prove it to be an extremely ver
satile instrument.

At the other end, when video is ready to
be received, the MODE switch is put into the
RECEIVE position, the VIDEO button de
pressed, and, over a period of eight
seconds, a still picture will appear from top
to bottom on the screen of the monitor or TV
set. The picture can be stored in the Picture
Phone's memory and viewed even after the
transmission is over and you are back in the
VOICE mode. As was mentioned earlier, the
pictures can be stored on audio cassettes for
replay later.

The system used by the Picture Phone is
described elsewhere in this article but , be
fore we present instructions for building the
device, we' ll describe in some detail how It
works. Not only will that help you to un
derstand what's going on, but you will also
receive something of an education in how
digital circuitry works .

In must be mentioned that the construc
tion of this project is not for beginners-the
circuit uses nearly 100 IC' s on a tightly
packed double-sided PC board- but for
those with previous construction experi
ence, it should not prove difficult. Assem
bly is straightforward, and troubleshooting
hints will be presented. Before we get to

that, though, let's see what's needed to
make the Picture Phone system function,
and look at the circuit section by section.

Signal condition ing
Refer to Figs. I and 2 as we discuss how

the Picture Phone operates. Signals from a
fast-scan source such as a video camera or
VCR are applied to 18, CAMERA IN. The
signals are attenuated by R305 and AC
coupled to the video-input amplifier. DC
bias is added to the signal by R307.

The video-input amplifier consists of
transistors Q4 and Q5. Its first stage has a
gain of 10 and its second stage is an emitter
fo llower whose low output-impedance
drives the AID converter.

Slow-scan signals (see box copy) are in
put through either the TAPE INjack, 16, or
from the telephone line. The incoming sig
nal drives a limi ter made from op-amp
IC90-b. Following that limiter are two ac
tive bandpass filters with full-wave rectifi
ers at their outputs. The output of the recti
fier is combined by IC91-b. That filter/
rectifier/combiner network forms a tuned
FM-discrim inator having an "S" -shaped
transfer function. Modulation ripple is re
moved from the demodulated FM by a 4
pole Butterworth low-pass filter made from
sections of IC92 and IC93.

The recovered slow-scan video is then
attenuated by R3 13 and DC-biased by
R323. From there it is fed to the same ampli
fier used for fast scan. A section of switch

FAST·
SCAN
OUT

D/A
CONVERSION

DISPLAY
SELECTORMEMORYA/O

CONVERSION

SLOW SCAN
(RECEIVE)

SIGNAL
CONOITIONING

FAST·SCAN
VIDEO IN

SLOW·SCAN
VIOEO IN

FAST SCAN (SNATCH)

CONTRAST

GRAY·
SCALE

GENERATOR

FAST·SCAN
SYNC AND BLANKING IN

BRIGHTNESS CONTRAST

SLOW·
SCAN

GENERATOR

SLOW·SCAN
OUT

SLOW·SCAN
SYNC IN

FAST·SCAN
CLOCKS

FAST·SCAN
COUNTERS

ADDR ESS
SE LECTOR

SLOW·SCAN
COUNTERS

SLOW·SCAN
CLOCKS

FIG. 1-LOGIC AND TIMING portions of Picture Phone circuit are shown at bottom of block diagram ;
video-processing blocks are at top .
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HISTORY OF SSTV

Slow-scan television (SSTV) was de
veloped during the 1960's by amateur
radio operators to allow them to send pic
tureswithin the narrow (3-kHz) bandwidth
permitted them by the FCC for transmis
sions on frequencies below 440 MHz.

Fast-scan television-the kind you're
accustomed to watching in your living
roorn-uses a bandwidth of about four
MHz, so SSTV required a completely dif
ferent technique to meet its restrictions.

SSTV uses a frame consisting of 128
lines, instead of the 525 used com
mercially. The horizontal-line rate is 1/15
of a second (as opposed to 1/15,734
secondfor fast scan), which means that it
takes eight seconds to send-or re
ceive-one slow-scan picture.

Audio tones are used to send the video
and sync information-SSTV is frequen
cy-rnodulated, unlike fast-scan TV, which
is amplitude modulated. A frequency of
2300 Hz represents white , 1500-Hz
representsblack, and 1200-Hz is used for
sync.

In the early days of SSTV, the output of
a fast-scan camera was sampled over a
period of eight seconds and converted
into the tones required to transmit the
video over the air. That means that, if a
livesubject was used, he had to sit still for
that length of time.

At the receiving end, the image was
viewed on a P7 (long-persistence) phos
phor CRT of the sort used in radar dis
plays. The picture started at the top and,
eight seconds later, finished at the bot
tom. The top portion of the CRT was still
glowing faintly at that point, and picture
could be made out. There was no easy
way, though to keep the image on the
screen after it had been sent, so a lot of
imagination was required.

The first scan converters were analog.

S2 selects either fast- or slow- scan video for
input to the memory.

Slow-scan sync signals are derived from
the composite slow-scan signal by a low
pass fi l ter made from IC93-b. A n auto
matic-threshold sync separator, Q l, strips
the sync from the vi deo. Horizontal and
vertical sync signals are separately filtered
by non-linear fi lters Q3 andQ2 . The fi ltered
sync signals are converted to fast-rise-time
logic signals by Schmitt trigger IC63. (The
legend "ESH" stands for Ex ternal Slow
scan Hori zontal sync, and " ESV " for Ex
ternal Slow-scan Vertical sync. A bar above
the legend indicatesthat the signal goes to a
logic-low state when sync is present. )

Fast-scan sync is derived from the input
vi deo by automatic- threshold sync sepa
rator Q7. The horizontal and vertical sync
signals are separated by the differentiator/
integrator formed by Q8 and Q9. The sync
signals are inverted and buffered by IC61-c
and IC61-d. (The legend "EFV" stands for
Externa l Fast-sca n Vertical sync and
"EFH" for External Fast-scan H ori zontal
sync.)

They used surp lus (blemished) video
storage-tubes that, if new and perfect,
would have cost about $50,000. With
them, fast-scan video could be written
onto the tube quickly and read out slowly,
meaning that you could "snatch" a fast
scan picture in a 60th of a second and
then read it out slowly for slow-scan con
version. Similarly, a slow-scan picture
could be received and written onto the
surface inside the storage tube and then
read out quickly-and repeatedly. That
allowed the image to be reproduced on a
black-and-white monitor or TV set and
viewed until all the details had been
absorbed.

In the second half of the 1970's another
technique for scan conversion was de
veloped using digital IC's to store the
video information. One of the earliest
used 64 shift registers going around and
around to store the data. Current scan
converters, like the one described in this
article, use RAM (Random-Access Mem
ory) IC's-the same sort used in com
puters-to hold the data representing the
picture.

One of the most impressive uses of
SSTV has been made by the Jet Propul-

AID conversion
The analog video signal is continu ously

digitized into a series of 4-bit nybbles (half
bytes) . A 4-bi t nybble can represent 16
shades of gray, which has been found to be
sufficient to display an intelligible black
and-white image without either using ex
cessive memory , as would be the case if a
larger word-size were used, or inducing ex
cessive contouring (abrupt transition s from
one gray-shadeto the next), aswould be the
case if a smaller word -size were used.

A voltage divider (R60-R75 ) with equal 
ly-spaced taps establishes the 16 ampli tude
levels representing the gray shades. Each
tap is connected to a comparator (IC73
IC80), that outputs a sig nal indicating
whether the ampli tude (gray shade) of the
video at it s position is greater or less than
that established by the voltage-divider
chain.

The comparator outputs are combined by
logic gates IC88 and IC57-a and IC57-b to
form a 4-bit nybble representing the in
stantaneous luminance value of the video
signal. The whole form s what's known as a

sion Laboratories Radio Club, W6V10, in
Pasadena, CA. During the Viking mis
sions to Mars, and the Voyager space
probe encounters with the outer planets,
the club station has retransmitted pictures
from space on SSTV to amateur radio
operators all over the world. (Figure 1
shows a view of Saturn 's rings. The
"spokes" can be clearly seen.) Many of
those pictures were seen before they
were reproduced on television or in the
papers, and some of the material that was
sent never even made it to the media.

Your use for SSTV will probably be
more mundane (pun intended). The audio
frequencies used for slow scan fit nicely
into the bandwidth that can be carried on
an ordinary telephone line, which means
that you do not need radio equipment to
send or receive pictures-you can do it by
telephone.

For a number of years the Bell System
has offered a very limited Picturephone
service, which requires that you go to a
special center-one of a very few, and
only in large cities-to see and talk with
someone at another similarly equipped
center. That service is not cheap, and, as
you can imagine, it has not been too con
venient, either.

Now, using SSTV, you can exchange
video with anyone, anywhere, as long as
you both have a telephone. You can
transmit and receive pictures for busi
ness-of the people involved in long
distance negotiations, for example, or of
portions of schematics, charts, or photo
graphs that might take days to get from
coast to coast by conventional means.

On a more personal note, you can chat
with-and see-far-away friends and
family whenever you like. All you need is a
telephone, TV camera, and the Picture
Phone. What's more, slow-scan video,
because it's transmitted as a series of
tones, can be stored on an ordinary audio
cassette and replayed whenever you like.
Top that, Ma Bell' R-E

fl ash converter.
This type of AID conversion has certain

disadvantages, namely that the transiti on
from one gray shade to another may involve
changing the state of more than one bit of
the 4-bit nybble. If several bit s change at
once, volt age spikesmay occur , and be read
as part of the video data. To avoid that,
before the data is entered into memory it is
converted from a straight binary number
into oneexpressedin Gray code. In the Gray
code, it is possible to go from any 4-bit
value to the next one without changing more
than a single bit, which tends to el iminate
the gl itches we want to avoid. Bin ary-to
Gray code conversion is shown in Table 2.

Memory
The heart of the digit al scan-converter is

its memory . It consists of 16 J..I.PD411D
(M M 5280) 4K X 1 dynamic RAM 's. (See
Fig . 3) Thememory is organized so the L SB
(Least Signific ant Bit) of each nybble is
stored in IC I -IC4 . Hi gher-order bits are
stored in succeeding row s in the same order
as they occur in the nybbl e. The memory is
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FIG. 4-MEMORY IC columns are multiplexed to provide speed needed for fast-scan applicati ons.

CO LUMN
3 41 2

D D D D- • 81TO

0 D D D- • BIT 1

0 D D D- • BIT2

D D 0 D.. • BIT3

FIG.3--PINOUT OFMEMORYIC shows destina
tion of some of the signals generated by the
Picture Phone's clocking and logic circuits.

multiplexed to increase its speed by operat
ing ICl, IC2, IC3 , and IC4 (and back to
ICl) in overlapping fashion . Thus the active
IC's shift from column to column as the
picture goes from pixel to pixel. Memory
organization is shown in Fig. 4 .

Memory shifting is determined by the CE

(Chip Enable) signal, which will be dis
cussed later. As the memory shifts, it is
necessary to shift the output from column to
column. That is done by IC22 and IC38
double-pole , 4-throw multiplexers. Input
signals to memory are connected in parallel
to each IC in any given row.

The memory-control signals are CE , WE

(Write Enable) and cs (Chip Select). The CE

Dueto space restrictions, and the necess
ity for a lengthy technical discussion of the
Picturephone circuitry, the parts list and
foil patterns for the device will be pre
sented in a future part of this article. The
wait will be worth it.

roseco nds . At the 63-microsecond rate,
each pixel is read about nine times. That
re-reading does not affect perform ance in
any way.

The latched information is converted
from Gray to binary code by IC86 by the
same process that was used for the fast-scan
information. The same control signal that
was used for black-to-white picture reversal
in the fast-scan section is used for that pur
pose here. Because of the difference in pic
ture polarity between fast and slow scan, an
inverter, IC68, is used in the polarity con
trol-line. Resistors R98-RIOI , as well as
RI03 and RI06, are used for the digital-to
analog conversion .

An electronic analog-switch, lC87, is
used to select either slow-scan video or a
DC sync-signal level for input to the FM
oscillator , IC89 . The operation of that
switch is triggered by the horizontal and
vertical sync-pulses.

The FM oscillator, IC89 , generates an
audio-frequency triangle wave. That triang
le wave is later converted to a sine wave by
IC104. The amplitude of the slow-scan au
dio is controlled by R203.

Fast-scan clocks
All scan-conversion operations that do

not require the fast-scan camera are con
troll ed by clock signals derived from
XTALl , a 6791.04-kHz crystal. Transistor
Q6 is the oscillator, and a section of IC61
acts as a buffer.

Operations that use the fast-scan camera
use a free-running oscillator synchronized
with the camera's horizontal-sync pulses. A
synchronized oscillator avoids the horizon
tal jitter of pixels that would take place if an
asynchronous clock were used . The syn
chronous oscillator is a section ofIC64. The
SNATC H WID T H trimmer potentiometer,
R56, controls the oscillator frequency so
that the camera and memory displays will
have the same width .

A 4PDT multiplexer, IC48, selects either
the crystal- or synchronous-oscillator. The
latter is used to "snatch" a field offast-scan
video and for the camera display; the output
from the crystal-controlled oscillator is used
at all other times.

The clock oscillators operate at 6.791
MHz-twice the frequency of the system
clock. Flip-flop IC32 divides the output of
the oscillator by two to obtain the actual
clock pulse-string, which assures perfect
symmetry of the waveform .

When we continue this article , we'll con
clude our discussion of how the Picture
Phone works. We 'll also look at the power
supply for the unit, the telephone interface
circuit, and, space permitting, begin our
discussion of how to build and align the
device. R-E

signal carries the clocking informatio n. The
WE signal controls whether information will
be fed into a memory IC, or read from it,
depending on whether it is a logic-high or
logic- low. The cs signal determines
whether an IC is available for data transfer
or not.

In the Picture Phone, the CE signal acts as
both the memory clock and as the source of
the fast-scan memory multiplexing. Slow
scan multiplexing takes place according to
the state of the cs signal.

Slow-scan generator
In this section , slow-scan picture in

formation read from memory is latched ,
code-converted, converted from digital to
analog form, and used to frequency mod
ulate an oscillator.

At the end of each fast-scan line (every 63
microseconds) the memory-address lines
are connected to the slow-sca n address
counter long enought to read one slow-scan
pixel. That piece of the slow-scan picture,
still in digital form, is latched by IC54 and
held until new information is avai lable.
Slow-scan pixels occur at a rate such that a
new one is ava ilable every 500 mic -

Display selector
A 4-pole , doub le-th row mult iplexer,

IC55, determines whether the video moni
tor will display the picture stored in memory
or the live (digitized) picture from the video
source. The selection of the live or stored
picture is made by S2.

DIA conversion
Before the digitized video can be con

verted back to an analog signal for viewing,
it must be converted from gray-scale values
back to standard binary ones . That conver
sion is performed by IC85, a 4-sect ion EX 

CLUSIVE OR gate. By controlling the logic
state of one of the inputs of that EXLC USIVE

OR gate, inverted video (a negative image)
can be produced .

Weighting resistors connected to the out
puts ofIC85 generate a voltage proportional
to the value of the 4-bit binary word applied
to its inputs. Emitter follower Q 13 provides
a low output-impedance to drive the video
monitor. Sync and blanking signals are
combined with the raw video by voltage
shifting produced by transistors Q II and
Q12.

Gray
code

0000·
0001
0011
0010
0110
0111·
0101
0100
1100
1101
1111·
1110
1010
1011
1001
1000·

(GND) Vss 22
A8 21
A7 20
A6 19

(+12V) VOO 18

pPD411D CE 17
(MM5280) NC 16

A5 15
A4 14
A3 13

WE 12

TABLE 2

Binary
code

1 VBB(-5V)
2 A9

3 Al~
4 All
5 CS
6 DIN
7 Dour
8
9 AS

10 Al
A2

11 VCC(+5V)

White 0000·
0001
0010
0011
0100
0101·
0110
0111
1000
1001
1010·
1011
1100
1101
1110

Black 1111*
• Values used for gray scale

Shade
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DIPDLE DRIVEN
~-- ELEMENT

FIG. 3-THIS THREE·ELEMENT ARRAY con
slsts of a dipole and two parasitic elements-the
director and reflector.

element array (Fig. 3) . The shorter element
is the front of the antenna, and that element
is called a director . The middle element is
our dipole . The longest element is a reflec
tor . Both the director and refl ector are
parasi tic elements. They are not connected

FIG. 2-THE DIRECTIONAL CHARACTERISTIC
of a simple dipo le Is shaped like a figure eight.

stronger those impul ses , the bett er the
reception. The ele ment will deliver the
strongest possible signal if it is cut to the
exact length for the frequency desired . The
lo wer the frequency , th e longer the
wavelength; thus, the longer the element.
The directional characte ristic of a simple
dipole antenna is shaped like a figure 8 (see
Fig . 2).

Now let ' s add two more elements to our
simple dipole antenna, making it a three-

FIG.1-ASIMPLE DIPOLE ANTENNA. It is cut to
the exact length for the frequency desired.

signals from the front of the antenna while
rejecting signals coming from the sides and
rear of the antenna. Think of the antenna as
having "tunnel vision.i'or a narrow beam
width. It sees only what it is aimed at. To
understand what makes an antenna work,
let 's " build" one, starting with one ele
ment.

A simple dipole antenna (Fig . I) consists
of two rods, or one " element." The ele
ment is cut to a length that best matches the
desired frequency. Since the antenna must
send electronic impulses to the receiver , the

MANY FACfORS COMBINE TO DETERMINE UP

the kind of television recept ion you have. A
transmitted signal must be present; an an
tenna must pick it up; it must be transmitted
to the television receiver, and the electro
nics inside the TV set then must convert that
signal into picture and sound . In difficult
reception areas, every one of those factors
are critical. In this article we will con
centrate on the antenna system .

In strong signal areas where interference
is not a problem, just about any antenna will
perform satisfactorily. When interference,
weak signals, or conge sted , overlapping
signals exist, receptio n problems become
serious.

Our first step is to analyze our reception
needs and problems. If signals are very
weak, we need a high-gain antenna and per
haps a booster amplifier. If there are strong
adjacent channels coming from different di
rections , a co-channe l problem, or in
terference from power lines, power equip
ment, auto ignitions, strong FM signals,
etc. , a highly directional antenna is needed .

Remember : A strong signal is worthless
if it is accompanied by strong interference.
But an extremely weak signal, free of in
terference, can produce a watchable pic
ture.

A highly-direct ional antenna can receive
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FIG. 9-THIS HIGHLY DIRECTIONAL UHF an
tenna is especially good when int erference is
persistent.

to good directional charac teristics . The
front of the antenna consists of a high-gain
UHF section with multiple directors, one
driven element, and a comer reflector.
Some of the directors are made in three parts
(Fig. 11). Each of the parts resonates on the
high UHF fre que nc ies while all three
together act as a longer element and reson
ate on the low UHF frequencies .

The VHF section is on a split boom and is
angled for more than one reason. First, it
structurally strengthens the antenna .
Second, it increases the "capture area" ver
tically. Third, it helps reduce VHF in
terference coming from above or below the
antenna. This antenna is a good choice in
very weak VHF-UHF areas with medium
interference.

FIG. 8-WITH 12 DRIVEN ELEMENTS, this UHF
antenna is a good choice for receiv ing weak
signals.

FIG. 7-HIGH GAIN AND LOW COST are among
the reasons for this UHF antenna's popularity.

Figure 6 shows a combin ation VHF-UHF
antenna. The front of the antenna has 10
parasitic UHF directors. The next section of
short elements has 11 UHF driven elements .
The back section has 10 driven VHF ele
ments . There are no VHF parasitic directors
or reflectors. However, the longer VHF ele
ments act as reflectors for the elements in
front of them. The forward sweep angle of
the VHF elements contributes to its di
rectional characteris tics . Th is antenna
works well in medium-signal areas with
strong interference since the antenna is ex
tremely directional.

Figure 7 is a totally different approach to
UHF antennas . This antenna has four driven
elements and a reflector screen . This type of
UHF antenna is widely used because of its
high gain and low cost. It has a wide beam
width from the front, so it picks up signals
from various directions from the front of the
antenna .

Figure 8 is a variation of Fig. 7. This
antenna has 12 driven elements and a large
reflector screen. It is extremely powerful,
and very direc tional. It is a good choice in
hilly or extremely weak UHF areas .

Figure 9 is a highly directional UHF an
tenna. It consists of a driven element , sever
al parasitic directors, and a "comer reflec
tor." That combination delivers good re
sults in weak UHF areas where interference
must be rejected from the sides and rear of
the antenna.

Figure 10 is an extreme ly powerful com
bination VHF-UHF antenna with medium

FIG. 6-THIS HIGHLY DIRECTIONAL ANTENNA
is designed for both VHF and UHF reception.

good for local VHF reception where in
terference is not a problem.

Figure 5 is a more sophisticated VHF
antenna. The front element is a U-Wire
parasitic director that has dual resonance on
both the low and high VHF bands. The
second element is an FM-control element
that reduces FM signals; it can be broken off
at score marks to permit it to receive FM
signals at full gain, if desired . The third
element is a VHF high-band parasitic direct 
or. The fourth element is a driven element
with a U-Wire parasitic director attached
that has dual resonance on both the low and
high VHF bands. The remaining elements
are all driven . Notice how they taper toward
the front. Each longer element also acts as a
reflector to the element in front of it. This
antenna is a highly directional model that is
good in weak signal areas.

DIRECTOR

DRIVEN ELEMENT

FIG. 4-A SIX-ELEMENT VHF antenna such as
this is good for local TV reception.

With those basic principles in mind, let ' s
examine a few antennas . Figure 4 shows a
simple 6-element VHF antenna . The long
est element is the reflector, the three short
elements are directors , and the other two
long elements are the driven elemen ts. This
is a low gain, slightly directiona l antenna,

FIG. 5-FOR WEAK SIGNAL AREAS, a more
soph isticated antenna, such as the one shown
here, is required.

REFLECT OR

directly to the antenna lead, but transfer
received power to the driven, or hot element
(the dipole in our example). The driven ele
ment is connected direct ly to the antenna
lead in.

A director "pulls in" a signal. The di
rector resonates when a signal hits it, and
transfers that signal to the next element in
line with it. In our three-element array, the
director receives a signal, resonates, and
transfers a part of the signal to the dipole.
That increases the signal that the dipole re
ceives, increasing the intensity of the sig
nal. As a result, the dipole produces stron
ger impulses that are sent to the receiver. A
director is slightly shorter than the driven
element.

The reflector serves two purposes . First,
it reflects signals hitting it from the front
onto the driven element in front of it. That
increases the signal that the driven element
receives, increasing the intensity of the sig
nal. Second, it reflects signals hitting it
from the back away from the antenna, pro
ducing a more forward directional pick-up
pattern. A reflector is slightly longer than
the driven element.

The length , spacing, and number of ele
ments determines the antenna's gain and
directional characteristics . Unfortunately,
ideal spacing and eleme nt length for gain is
not the same as ideal spacing and element
length for directivity. However, a good
highly-directional antenna is only slightly
lower in overall gain than an antenna made
for highest gain . Generally speaking, the
more elements in similarly designed an
tennas, the more directional the antenna,
and the higher the gain.
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Specialty antennas
Before continuing on to the rest of the

" antenna system, " it' s important to note
that many manufacturer s custom-m ake an
tcnnas for part icular recept ion needs .
Single -ch annel antennas are available
where additional gain and directivity is
needed beyond that of the best all-channel
antenn as. Where extreme reception pro
blems exist, check with your local antenna
distributor, or the man ufac turers them
selves, to see if a special antenna has been
designed for your particular problem .

For most extreme problem areas, sepa
rate VHF and UHF antenna s will work won
ders. Although the installation will not be as
neat as a single antenna would be, the addi
tional gain and directivity possible may be
worth it.

When measuring the antenna's gain and
front-to-back ratio we have used decibel s.
To compare one antenna to another, we
must understand what a decibel is. A de
cibel merely expresses the relation ship, or
ratio, between two signals. It is important to
know that 3 dB down, or 3 dB less means
that the signal strength is cut in half.

When comparing gain specifications, if
one antenna has a gain of II dB , an antenna
with a gain of 8 dB (I I dB minus 3 dB) has
only half the gain of the II-dB antenna.

270H--H+H-+t-+-~:w.-l-I+-H-H 90

180
FIG. 13-GRAPH OF THE BEAM WIDTH of an
antenna . This graph is of an antenna with a
beam width specificat ion of 53' .

ing with the same amount of power, at any
given distance from the transmitting an
tenna, the channel 2 signal will be much
stronger than the channe l 13 signal. The
main cause is the fact that the low er
frequencies tend to "bend" more with the
earth's curvature than do higher frequenc 
ies, and that 'the higher frequencies lose
more power in the air as they travel. Thus ,
the higher the frequency , the weaker the
signal received, and the higher gain needed
at the antenna. The average gain figure s for
several antennas are given in Table I .

3. The antenna's front-to-ba ck ratio,
is another common specification. It is also
expressed in dB 's . Front -to-back ratio is
defined as the ratio , expressed in decibels,
of the gain of the peak of the main forward
lobe to the gain of the peak of the largest
lobe in the rear. In other words, it's the ratio
of the forward gain to the rear gain. That
specification is import ant in determining the
antenna's directional pattern . The higher
the FIB (front-to-back ratio) , the more di
rectiona l the antenn a. A 22-dB figure is
considered very good, and a 27 dB figure is
quite impressive , to say the least. The aver
age FIB ratio figures for several antenn as
are listed in Table 2.

FIG. 12-THE GAIN OFTHE ANTENNA SHOWN IN FIG. 5: The gain.forthe low band (channels 2-6) is
shown in 8 ; the gain for the high band (channels 7-13) IS shown In b.

4. The antenna 's beam width is the
maximum angle at which a signal can hit the
antenna and still be at least half as strong, or
no more than 3 dB down . Figure 13 is a
graph of an antenna with a 53° beam width .
The beam of the antenna shown in Fig . 6
averages 67° on channels 2-6 , 29° on chan
nels 7- 13, and 31° on UHF channe ls 14- 83.
See Table 3 for beam width specifications
on several antennas.

Generally speaking, the higher the an
tenna' s front-to-back ratio , the narrower the
beam width . Either specification is a good
indication of the antenna 's directivity.

FIG. 11-EACH OFTHE PARTSof th is three-part
UHF director resonates on the higher UHF
frequencies. The three together act as a longer
element and resonate on the lower frequencies .

Antenna speclflcatlons
'There is no consis tency among man

ufacturers as to what specifications they list,
if any. However , let' s examine the most
common specifications used.

1. The number of elements an antenn~

has is listed by some manufacturers. That
spec ifica tion, ho wever, has littl e value
when comparing one line of antennas to
another. Notice we say that the antenna in
Fig. 4 has 6 elements. That is a conservative
method of counting elements . Some man
ufacturer s would count these same elements
as 12. Some ma~ufacturers count an ele
ment that is driven , but also used as a reflec 
tor , as two elements.

The " number" of elements is not impor
tant. The length, spacing , and arrangement
of the elements is what really matters.

2. Antenna gain is a common specifica
tion. It is stated in decibels (dB). To com
pare ga in figures, you must know what
referenc e the manufactu rer used to de
termine the gain figure. The most common
reference is a half-w ave dipole. However,
some manufacturer s use a theoretical
isotropic antenna as a reference. To com
pare the two methods, it is necessary to add
2. 1 dB to the dipole-referenced figure , or
you can substract 2. I dB from the isotropic
antenna reference figure .

When referring to antenna gain in this
article, we are using the more common di
pole reference method.

The gain figures given for the antenna
shown in Fig. 5 is shown in Fig. 12. Notice
how the gain is much higher at the VHF high
band (chann els 7-13). We mentioned ear
lier the higher the frequency, the shorter the
wavelength . It' s now time to mention that
the shorter the wavelength, the weaker !he
signal will be .

In other words, given two transmitt ers,
one on channel 2 'and the other on channel
13, both at the same location and transmitt-
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NOTE: All the above are considered top-quality TV antennas.

NOTE: All the above are considered high-gain, top-quality TV antennas.

FOAM DIELECTRIC

FOILSHIELD

Approx. Average
Beam Width In Degrees

VHF-low VHF-high UHF
67 29 31
68 33 30
68 35 30
60 48 30
69 48 33
71 51 36

Approx. Average dB Gain
VHF-low VHF-high UHF

6.8 10.6 11.8
6.4 10.2 10.4
6.0 10.0 11.0
5.8 10.5 11.0
5.5 10.4 10.5
4.5 10.5 11.0
4.2 9.5 9.5
~3 7~ 8~

App rox. Averag e F/B Ratio
VHF-low VHF-high UHF

27 29
27 28
25 24 21
23 23 24
20 26 18
20 20 22
20 20 20
20 20 20

antenna along with the desired signal.
There are many models of pre-amplifiers

on the market. The main consideration to
watch for is a low noise figure . The lower
the better.

Another consideration is antenna height.
Your immediate terrain affects reception.
Any tall buildings or hills between your
antenna and the transmitting antenna will
have a direct bearing on your reception.
Generally speaking , the higher the antenna
the stronger the signal. Unfor tunately,

continued on page 85

ANTENNA MANUFACTURER/MODEL
Channel Master/1160A
Channel Master/1162A
Blonder-Tongue/0719
JerroldNU-937S
Finco/F-89-C
JerroldNU·934S
Winegard/CH·8100
Winegard/CH-8098

TABLE 2

ANTENNA MANUFACTURER/MODEL
Blonder-Tongue/0719
JerroldN U-937S
JerroldNU·935S
Finco/F-89-C
Winegard/CH-8100
Winegard/CH-8098

TABLE 3

TABLE 1

ANTENNA MANUFACTURER/MODEL
Winegard/CH-8100
Winegard/CH-8098
Finco/F-89-C
Channel Master/1160A
JerroldN U-937S
Channel Master/1162A
JerroldN U-935S
Blonder-Tongue/0719

"Not available
NOTE: All the above are considered top-quality TV antennas.

itself. From there it is degraded as the signal
goes down the lead-in to the receiver. The
lead-in can also contribute some noise. If
the signal is too weak when it reaches the
receiver, an antenna pre-amplifier may be
needed. A pre-amplifier increases the level
of the signal at the antenna and is powered
through the antenna lead-in from a remote
power supply at the rece iver. The pre
amplifier maintains the signal-to-noise ratio
from the antenna to the receive r. It cannot
improve the ratio at the antenna, because it
will amplify any noise picked up by the

FIG. 14-FOR MAXIMUM SHIELDI NG AND DURABILITY, this type of coaxia l cable should be
used.

When comparing front-to-back ratio spe
cifications, an antenna with a F/B ratio of20
dB rejects only half the signa l (or in
terference) hitting it from the rear when
compared with an antenna with a F/B ratio
of 23 dB.

It is important to choose the proper an
tenna to meet your particular needs . Be
tween various high-priced models, direct iv
ity can vary greatly.

Antenna lead-in
Once you've decided on an antenna, the

next item to consider is the lead-in. It's
foolish to buy an expensive antenna and
then use cheap lead-in .

Probably the most common type of lead
in is 300-ohm twin lead. It' s available in a
multitute of qualities. The conventional flat
lead can be used on VHF antennas. The
better-quality foam-filled is used for VHF
or UHF antennas. Good quality foam 300
ohm twin lead has very low loss characteris
tics when new and dry . Losses increase ,
however, with moisture, and it is certa inly
degraded after sunlight destroys the di
electric. Twin lead has the distinct dis
advantage of picking up any interference in
the immediate area and carrying it with the
desired signal to the receiver.

That type lead-in is good in strong-signal
areas virtually free of interference. In weak
signal areas it is recomme nded only if the
lead-in is replaced every year or two.

Twin lead must never touch metal. It
must be kept away from the antenna mast
with stand-off insulators, and must be kept
away from electrica l wiring. Cut off any
excess lead length; never coil it up. It is very
important to install that type of lead pro
perly .

Another common type of lead-in is 75
ohm coaxial cable, also known as "coax" .
There are fewer grades of ' 'coax" than 300
ohm lead, but the differences are important.

If weak signals are to be received, then
losses must be minimized. Foam coax los
ses are less than those of regular coax. The
main advantages of coax over twin lead is
that coax is immune (for the most part) to
interference and moisture. If interference is
a problem, then IOO%-shielded coax is pre
ferred . That can be done by purchasing a
coax with a foil shielding covering 100% of
the cable. A copper braid over the foil adds
more durability and additional shield ing
properties (Fig. 14). The main disadvantage
of coax is its higher losses.

The main object ive of the total antenna
system is to deliver a clean picture to your
television set. If the re is interference
around-electrical; from a nearby highway;
from strong signals overpowering weak sig
nals on adjacent channels, or from co
channel interference-a highly directiona l
anten na with 100% shielded foam coax
might be the best solution.

Other considerations
To receive a clean picture at the receive r,

we need a high signal -to-noise ratio. The
highest signal to noise is at the antenna
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HOW TO DESIGN

ANALOG CIRCUITS
TRANSISTORS-

BIPOLAR
JFET

MOSFET
This month, we turn our attention to a

slightly more complex solid-state
component-the transistor. We'll begin

by looking at the structure and operation
of both bipolar and FET devices.

MANNY HOROWITZ

TH IS MONTH, LET'S TURN OUR ATTENTION TO

a slightly more complex device- the tran
sistor. In modern circuits that use discrete
comp onent s, two type s of tran sistors are
found . One type is called a bipolar trans is
tor; the other a Fie ld Effect Transis tor, or
FET. A bipolar transis tor is esse ntially an
n-type or p-type slab of semiconducto r
materi al sandwiched between two slabs
made of the opposi te semico nductor materi
al. Thu s if the cen ter slab, or base consists
of p-type materia l, n-type material would be
placed on either side of it. One of the slabs is
called the emitter and the other is called the
collector . Two junctio ns are formed by that
type of construc tio n. The amount of current
flowing through one junction dete rmines
how much current will flow through the two
slabs made of the same material.

FET's can be divided into two categories .
In one, the J unctio n FET (or JFET), either
p-type or n-type semiconductor material is
used to form a channel that connec ts two
terminals . One of those terminals is called
the source; the ot her is called the drain . A

junction is formed by placing an opposite
type of material around the channel. The
amount of voltage applied between that op
posite type of material , called the gate, and
the source determines the resis tance of the
chan nel. The direction of the curren t flow is
determined by what type (p-type or n-type)
of semiconductor material is used for the
channel.

The second type of FET's are the MOS
FET's (Metal Oxide Semicond uctor
FET's) . They also have a source, drai n, and
gate, but in their case, the gate is insulated
from the source and the drain . Because of
tha t construction, those dev ices are some
times referred to as Insulated Gate FET's, or
IGFET's . We will take a closer look at
FET's later in this art icle.

Bipolar transistors
A bipo lar transistor can be one of two

types. If a slab of p-type material is sand 
wiched between two n-type slabs, the tran
sistor is an NPN device . The schematic
symbol for that type of struct ure is shown in

Fig. I-a; a transistor with the reverse struc
ture is called a PNP device and is shown in
Fig. l -b.

Before we go any fart her, let' s adopt a
few conventions that will simplify the rest
of our discussion . Those conventions will
be used throughout the rema inder of this
series .

1. We will use conventional current
flow, rathe r than electron current
flow, in our discussion. In electron
current-flow, we as sume that elec
trons flowfrom the negative term inal
of a battery through the circuit to the
pos itive terminal of that battery.
Conventional current flows in the
opposite direction. That is a n es
pec ially convenient approach when
dealingwith transistors because the
a rrow in the symbol indicates the
direct ion of current flow when us ing
the conventional cu rrent-flow stan
dard.

2. Although both NPN and PNP tran
s istors a re common, we will be
repeating ourselves ifwe detail both
types of devices. We will describe
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special symbol a (alpha) so that:

+EBB +Eee

!'E
'-----------.

That agrees with equati on 2, for if we divide
Ie in equation 4-c by IB in equation 5, we
end up with ~ as defined in equation 2.

In the common-emitter configurat ion, the
base-collector junction is reverse biased but
there is a slight leakage current flowing
through that junction from the collector to
the base . That leakage current is called
lcso , and defined as the collector-to-base
leakage current when the emitter circuit is
open . That is the current that flows though
the base-emitter circuit when that circuit is
complete . Because the emitter current is
equal to the base current multiplied by beta ,
the current in the emitter (and collector)
circuit due only to the leakage is ~leBo , A
special symbol, Icso , is used for that term ,
and it is defined as the collector-to-emitt er
leakage current when the base circuit is
open. The total collector current, including
the leakage, is therefore:

lc = ~ X Is + ~ X lcso = ~ X la + ICEO

Because leakage is usually very small, it is
rarely considered when doing designs.

The characteristics of a transistor are fre
quently shown as a graph; Fig . 4-a shows

Vee
+

resistance, but that resistance divided by
beta. Taking that discussion another step,
any resistance in the emitter circu it appears
in the base circuit as that resistance multi
plied by beta. From that we can conclude
that the base current is:

FIG.3-A BIPOLAR NPNTRANSISTOR isshown
here in a typical common-emitter circuit.

FIG. 2- THE VOLTAGE POLARITIES required to
turn a bipolar NPN transistor on, as well as the
currents that are produced. This circuit Is used
as an illustration only; do not attempt to build it,
as it wou ld most likely destroy the transistor.

(3-b)

(3-a)ex = _13__
13 + 1

Transistors can be used in circuits in any
one of three arrangements . Those are called
common-emitter , common-collector, and
common-base.

Equation 4-c is used to determine the DC
collector curre nt. That current is equal to the
net voltage in the circuit divided by the
resistance through which the emitter (and
collector) curre nt flows.

It is obvious that emitter current flows
through RE; but what part does RB/~ play in
equation 4-c ? That term tells us that part of
any resistance in the base circuit also
appears in the emitt er circuit- not the entire

IERB
EBB - VBE = T + JERE (4-b)

Solving for IE:

I - E BB - VBE - I (4-c)
E - R

E
+ Rsll3 - e

Common-em itter circuit
A transistor supplies the maximum power

gain when used in a common-emitter con
figuration; it will also supply a voltage and
current gain. A typical common-emitter cir
cuit is shown in Fig ..3. Here , the size of the
base current depends upon the base-supply
voltage EBB; the base resistor RB; the volt
ag e drop V BE ac ross the ba se-emitter
jun ctions (usually 0.2 to 0.3 volt for germa
nium transistor and 0.7 volt for silicon de
vices) , and the emitter resistor RE. Base
resistor RB is usually connected to +Ece
rather than using the separate power supply
shown here . Considering that base current
IB flows through base resistor RB and that
emitter current IEflows through emitt er re
sistor RE, we can conclude that the entire
base-supply voltage, EBB, is equal to:

lc
ex =- (1)

IE

Because almos t all collector current flows
into the emitter and very little into the base ,
and also because very little base-to-em itter
current actually flows as compared to the
collector current, IE is just about equal to Ie
and a is very close to I .

A more useful ratio in most applications
is the relation ship between Ie and lB' That
ratio is called ~ (beta) .

From equation 2, IB = IE/~ . Substituting
this into equation 4-a:

13 =+= + (2)

~ can usually be any value between 10 and
1000. It is related to a as follows:

EMITTER
(p-TYPE)

b

COLLECTOR
(p-TYPE)

COLLECTOR
(n-TYPE)

both types whenever necessary, but
we willconcentrate on the NPN tran
sistor. Everything said here abo ut
that device , including the applied
voltage, also applies to the PNP
transistor. The exceptions are that
the polarity of the applied voltage
and direction of the current flow
must both be reversed. Thus if cur
rent flows from the base to the emit
te r in an NPN device , it flows from
the emitter to the base in a PNP
device . Similarly, voltage applied to
the base of an NPN device must be
positive with respect to that at the
emitter, if that transistor is to be
turned on. Itis negative with respect
to the emitter voltage for the PNP
device.

3. While Germanium transistors were
popular in the past, currentlysilicon
devices dominate the field. When
describing circuits, we will be writing
about silicon devices unless noted
otherwise.

Except in switching and push-pull circu it
applications, transistor s are usually kept
turned on at all time s. That means that cur
rent will flow through the device as long as
power is applied to the circuit . The proper
voltage polaritie s for an NPN transistor, and
the currents that are produ ced , are shown in
Fig . 2. In that transistor , the base is positive
with respect to the emitter and negative with
respect to the collector. Because the base is
made of p-type material and the emitter of
n-type material, current flows from the base
to the emitter. Little leakage current flows
from the collector to the base; that is be
cause of the polarity of the voltage applied
to the n-type collector, with respec t to the
p-type base . However , current will flow
from the collector to the emitter if the base
emitter junction is turned on and conduct
ing.

One of the basic relation ships in the per
formance of a bipolar transistor is how the
collector current depend s upon the base-to
emitter current in the circuit.

First , let us note that more emitter cur
rent , IE, flows than does base current IB, or
collector current, Ie . Emitt er current is es
sentially equal to the sum of base and col
lector currents . The ratio of collector cur
rent to emitter current has been given the

FIG.1- THESE SYMBOLS are used to identify
bipolar transistors in sche matic diagrams. The
symbol for an NPN transistor is shown in B; the
one for a PNP trans istor is shown in b.
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Field effec t transistors
While bipolar transistors can be consid

ered primarily as curre nt amplifiers that pro
vide voltage and power gain as well, when
used in specific types of circuits, the FET is
basically a voltage ampl ifier. The schematic
symbols for the different types of FET's are
shown in Fig . 5. Sim ilar to what we did with
bipolar transistors, we will concentrate here
on the n-channel device and refer to the
p-channel device only as required . Every
thing we say about n-channel devices will
hold for p-channel dev ices, except that the
applied voltage polarities and current direc
tions are reversed.

Common-base circuit
A common-base circuit is similar to the

one in Fig. 3 except that the input capacitor,
C 1, is connected to the emitter rather than to
the base. With the input fed to the emitter,
the input impedance is jus t about equal to
the emitter resista nce of the device. In addi
tion , the output impedance is approx imately
equal to Rc , the voltage gain is approx
imately equal to the ratio of Rc to RE, and
the current gain is equa l to a, or about 1.

JFET's
Power-supply voltage is appl ied between

Phototranslstors
Transistors not enclosed in opaque con

tainers, are useful as phototransistors. They
are usually connected in a circui t simi lar to
that shown in Fig . 3, but with the base left
floating and the collector direct ly coupled to
a following circuit. When light hits the de
vice, the IcBo increases with the intensity of
the light striking the transistor. Since ICEO
flows due to the presence of lceo . and since
ICEO is a collector current , both ICEO and
collector current also increase with the in
tensity of light striking the phototran sistor.

Common-collector circuit
The basic common-collector circuit is the

same as the one drawn in Fig. 3, except that
Rc is equal to 0 ohms. Now , however , the
output is taken from the emitter rather than
from the collector. REis much larger in this
circuit than it was in the common-emitter
circuit so that it can handle about one-half of
the supply voltage when the desire d amount
of emitter current flows.

Emitter current is equa l to the sum of the
collector and base current , as before; if there
is considerable leakage current, you must
add ICEO and IcBo to the IE determined un
der ideal conditions. Although here the cur
rent amplification is still equal to 13, the
voltage gain is just a trifle under 1.

Two very important characteristics of the
circuit are high input resistance and low
output resistance . Input resistance here is
approximately equal to I3RE, in para llel with
RB. But now RE is quite large so I3RE is of
considerable size. The output resis tance is
equal to about RB/13 in parallel with RE.
That is usually much less than the Rc output
resistance of the common-emitter circuit.
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Before a transistor is used in any circ uit ,
it is important to be sure that it is not being
used where its maximum ratings are ex
ceeded . Manu facturer s establis h those
ratings, and usually they can be found on the
data sheet for that device. If those ratings
are exceeded, the most likely result is the
destruction of the device , as well as poten
tial damage to the remainder of the circuit.
Among the important ratings to look for are
the emitter-base, collector-base, and col
lector -e mitt er breakdown vo ltages
BVEBo, BVc Bo, and BVcEo respectively.
Those voltages are the maximu m that can be
applied between the two terminals men
tioned. If it is exceeded, reverse break
down, similar to what happens in a junction
diode (see the June 1982 issue of Ra dio
Electronics for a discussion of that phe
nomenon), occ urs. IC(MAx) refers to the
maximum collector current that the device
can safely handle . PD(MAX) is the total pow
er dissipat ion across both junctions of the
device. That power dissipation is de 
termined by the device's maximum junction
temperature, TJ(MAx)o as well as the de
vice's thermal resistance , 8JA. In many
cases, the transistor 's maximum power dis
sipation can be approximated by VCE X Ic .

FIG. 4-COLLECTOR CHARACTERISTIC
CURVESfor a bipolar NPNtransistor are shown
in 8; the load line is plotted over those curves in
b.
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conditions, the collector voltage can swing
to near zero when the voltage at the input is
at its peak in the cycle and swing to near
+Ecc when that input voltage is at the low
point of its cycle . We 'll look into that in
more detail in a future artic le .

Now we can plot that equation over the
curves in the graph, as shown in Fig . 4-b .
Th at plot is known as the load line. Two
points are all that are requi red to plot it.
Take one point to be where Ic = 0; then ,
substitute that into equation 6 , Ecc = VCEo
That is a point on the horizontal axis . Take
the second point to be where VCE = 0; then ,
again substituting into equatio n 6 , Ic =
EccI(Rc + RE). That is a poin t on the ver
tical axis; connect those points and you have
the load line .

Co lle cto r curre nt and th e co lle ctor
emitter voltage can be determined from
where that load line crosses the base-current
curve . Assume the base current has been
adjusted to 200 f.lA. Put a dot where the load
line and that base-current curve intersect.
Draw a ver tical line from that point to the
VCE axis . The point at which that line cros
ses the axis is the VCE across the transistor.
Now draw a horizontal line from the in
tersection point to the Ic axis . Where that
line crosses that axis determines the col
lector current.

Note that the charac teristic curves in Fig.
4 end somewhat before the Ic and VCE axis.
In the first case, the minimum voltage possi 
ble across the transistor is limited by a factor
known as the transistor' s saturation vol
tage. Useful minimum collector current is
limited by the leakage curren t.

In Class A operat ion, it is des irable that a
sine wave at the input of the circu it shown in
Fig. 3 be reproduced with relatively little
distortion at the output. To do that, the bias
should be arranged so that the idling, or
quiescent , voltage at the collector is about
one-half of the supply voltage. Under those

Ecc = IdRc + RE) + VC E (6)

and, since lc = IE:

what that looks like for a common-emitter
circuit. That graph shows how the collector
current varies with different collector-to
em itter voltages for various levels of base
current. If. for instance, you want to know
the collector current when there are 6 volts
between the collec tor and emitter of the
transistor, with the base current adjusted to
300 f.lA , just extend a vertica l line from the
VCE axis at 6 volts to the IB = 300- f.lA
characteristic . Next draw a horizontal line
to the Ic axis. The line crosses that axis at
about 32 mA as show n. That is the collector
current flowing under those conditions.
Obviously, at this point of opera tion, DC
beta for the device is equal to IclI B = 32
mal300 f.lA = 107 .

The curves show n in Fig. 4 are plots of a
complex equation relating the VCE and Ic of
the transistor. Because there are two un
knowns, we must plot a seco nd equation on
the graph to determi ne the quiescent operat
ing pointof the trans istor. That can be done
by first writing an equation for the collector
emitter circuit of Fig . 3:

55



FIG.6-DRAIN CHARACTERISTIC CURVESfor the various types of FET's are shown here. The curves
for a JFET are shown In a; the curves for enhancement and enhancement/deplet ion MOSFET's are
shown In b.

(9)(
IVGSI)

9m = 9mo 1 - '""iVI
p

Where IVGs l is the absolute value of VGs .
Takin g tha t one step farther, rather than

using the curves, we can determine the drain
current qu ite acc urate ly from the followi ng
equation :

2 X loss
9mo = - IV-I- (8)

p

Where IVpi is the abso lute val ue of the
pinch -off voltage .

Usi ng the nex t eq uation, we can de
termine the gm for any VGS, wit hout doi ng
any approx imate measurem ents on the
curves.

difference of current at the two points is i1Io
and the difference of voltage is i1VGS . Sub
stitut ing those numbers into equation 7 will
give you the transconductance.

Transconductance at the VGS = 0 curve
is denoted by gmo ' It may be specified in
data supplied by the manufacturer of the
transistor, or may be determined by using
the method just described, or by using the
follow ing equation :

(
IVGsl )2 ( 9m )2

10 = loss 1 - v;- = Toss 9
mo
(10)

Staying in the pinch-off region , if Vos
were increased enough, beyond what is
shown in Fig. 6-a, the JFET's operation
would enter the reverse breakdown region .
What happens here is sim ilar to what hap
pens in the junction diode. If the value of
Yos exceeds a certain cri tical point, BVGSS ,
th e gate- to-so urce breakdow n vo lt
age with drain shorted to source , the flow of
10 will increase drastically . As the source
and drain are normally intercha ngea ble,
BVGss is also used to specify the gate-to
drain breakdown voltage . Just as with the
ju nction diode, operation in the breakdown
region can easi ly damage a JFET and should
be avoided.

JFE T's, like bipolar devices, are usua lly
put into opaque packages . If , however , the
gate-channel junction is exposed to light ,
current will flow from the channel through
the ga te. Gate curre nt increases with the
intensity of the ligh t. A gate-so urce voltage
is deve loped due to the prese nce of the cur
rent. Because that gate-source voltage is
due to the presence of gate current, that
voltage also increases with the light intens
ity . Its polari ty is such as to cause the drain
current to increase as the voltage grows.
Devices usin g that effect are known as
Fotofets .

When in an opaque co ntainer, curre nt can
still flow from the chan nel to the ga te .
Rathe r than being desirable , as it was in the
case of the fotofe t, here the current is due to
leakage. That leakage current , loss , is de-

. fined as the curre nt flow ing in the reve rse
biased gate -c ha nne l juncti on , when the
drain is connected to the source.

continued on page 84
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of drain current still flows . Vp ' known as the
pinch-off voltage , can also be determined
from the VGS = 0 curve . It is identi cal to the
minimum drain-t o-source vo ltage. Vos.
that must be app lied for the curve to become
horizont al. Because drain current is reduced
as the voltage between the gate and source
becomes more negative , the JFET is known
as a deplet ion-type device .

Note that two regions on the graph are
separated by a bold dashed line . To the left
of that line , in the area marked ohmic re
gion, the drain current varies directly with
the drain-to-sour ce voltage, and the DC re
sistance in this region is simply Vos/Io,
much as it wou ld be in a resistor, hence the
name . The AC- or outp ut dra in-so urce re
sistance, Ros , along any of the curves can
be calculated in either the ohmic or pinch
off region by not ing the difference between
the voltages at two appro priate points on
one curve and dividing that by the corre
sponding difference between the drain cur
rent s at those points . Some da ta sheets will
not give the value of Ros directly, but rather
give the device ' s output co nductance, Gos.
or adm ittance , Yos. Yo u ca n calcul ate Ros
simply by notin g that at normal frequ encies:

VGS

A B

Gos = Yos = 1\Ros

~ 10
9m = ~ V

GS
(7)

b

Transconductance varies wi th the amo unt of
drain current that is present . To determin e
gm at a particular drain current, choose two
points aro und that curre nt and note the
corre spond in g ga te- to-s ource vo ltage
needed to ac hiev e th ose currents . The

The ohmic region is primarily of interest
when the JFET is used in switching or dig 
ital circuits . Of special importance for those
application s is the value of Ros when VGS is
O. That value is ca lled ROS(ON), and is typi 
cally a few hundred ohms .

If the JFET is to be used as an amplifier ,
only the linear , or pinch off region is of
int er est. O ne of the import an t device
parameters here is the JFET 's transconduc
tance, gm, a measure of how much change
there is in drain current for every change in
gate-to-source voltage . It is defined by:
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the drain and source of the n-chann el JFET .
Polarit y of the applied voltage is such as to
make the drain positive with respect to the
source . As with the bipolar transistor, the
chara cteri stics of an FET can be sho wn
grap hica lly; that is done in Fig . 6 . Figure
6-a shows how the current flowing through
the chan nel depends on VGS , the vo ltage
between the gate and source. The drain cur
rent , 10 , as show n on the graph, is at a
maximum whe n VGS is equal to zero.
(Actually, VGS can be made slightly posi
tive-up to about 0.5 volt , and more drain
current will flow. ) When VGS = 0 , the
dra in current is ca lled loss . Th at is the drain
current when the ga te is shorted to the
source. Drain current is reduced as the vo lt
age at the gate is made more negative wit h
respect to the voltage at the source . It
reaches a low at Vp ' the ga te-to-source
voltage when only an infinitesmal amo unt

FIG. 5-THE DIFFERENT KINDS of FET's are
identified in schematic diagra ms by these stan 
dard symbols. Note that the depletion devices
shown i n c and d are a lso known as
enhancemen t/depletion MOSFET's (see text) .
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Often as useful as a screwdriver or pliers, these chemical "tools" can
make repair jobs faster, easier, and less expensive.

KIRK VISTAIN

IMAGINE THIS: YOUR STEREO RECEIVER HAS

developed a "scratchy noise" when you
adjust the volume contro l; your tape re
corder has some slipping belts, and when
you j iggle the tuning knob on your TV set,
the picture comes and goes . It certainly
looks as if you're going to be spending quite
a bit of time in your workshop putti ng
everything back in order. You've got to
replace that volume control and the belts,
and your best bet for that tuner is to have it
rebuilt professionally .

Of course, there is another answer, some
thing that most service technicians use to
make all of the above jobs a lot easier . All of
those repairs could have been made using
the proper chemical, or "soft" tool.

Tools mean money . A profess ional serv
ice technician ' s livelihood depends on
repairing a unit as rapidly as possible . There
is little room in any service department's
budget for inefficiency . That's why the
right tools are so important. The same holds
true for a hobbyist; while his livelihood does
not depend on it, a lot of time and aggrava
tion can be saved if the right tools are used .
Most of us are familiar with the traditional
or " hard" tools, such as screwdrivers ,
wrenches , soldering irons, and the like, but

how many of us are making the best use of
the chemical, or " soft" tools that are avail
able? Those chemicals are every bit as im
portant as a No.2 Phillips screwdriver or a
Y4-inch nutdriver.

Chemical tools include solvents, adhe
sives, lubricants, etc . They are " soft" be
cause they are all consumable. That is, part
of the tool is used up when it performs its
function. That is not true of hard tools such
as a wrench, which has an indefinite life
(unless you drop it across the AC line or use
it as a hammer).

Spray solvents
Virtually all the aeroso l, or spray solvents

used in consumer servicing today contain
either fluorocarbons or chlorinated hydro
carbons. Chlorinate d hydrocarbons are
compounds of hydroge n, carbon, and chlor
ine; the best known chlorinated hydrocar
bon is carbon tetrachloride. Fluorocarbons
are compounds of hydrogen , carbon, and
fluorine; the most popular of these is Freon.
One form of Freon, Freon TF, is often found
in spray solvents. Because of its characteris
tics, it can be compounded with a variety of
hyd rocarbons or other so lvent s (even
water) , to make many specialized cleaners.

Spray cleaners can be broken up into two
basic groups ; those are the lub ricat ing
cleaners, and the non-lubricating, or "no
residue" types. Each has its place. The no
residue type should be used when lubrica
tion is not needed , or when it could even do
some harm. For example, one common use
for such a solvent is to remove grit and dust
from an open, gange d tuning-capacitor ,
such as the ones used in radio receivers.
You would not want a lubricating cleaner as
the lubricant is likely to cause more dust to
accumulate quickly. No-residue cleaners
are also preferred when cleaning tape heads,
mechanical assemblies , or circuit boards .

On the other hand, lubricating cleaners
are preferred for such things as potentiom
eters and switches. That' s because those
cleaners leave behind a coating of silicone
that provides protection from oxidation and
the resulting contact degradation. That type
of solvent is also useful for cleaning the
switch contacts in mechanical TV-tuners .
Just remember that it' s best to keep any type
of residue off any of the frequenc y de
termining compone nts, regardless of what
the product label might claim.

One special caution concerning all spray
cleaners: Even if the label says" safe for all
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plastics, " it is a good idea to keep it off any TABLE 1
of the exterior parts , such as cabinets, dial SPRAY CLEANERS
scales, clear plastic windows , or the like .

T e Trade Name Su Iier Recommended Usa eThe chlorinated-hydrocarbon cleaners are o-Residue Tun e r Bath GC Speciallydesig ned to clean
likely to cause you the most prob lems in that TVtuners. also good general-
respect, but since you can't always be sure purpose cleaner
of what a cleaner is made (most manufac tur-

Big Bath GC General -purpose degreaser
ers don't l ist the con tents on th e ir
chemica l products), it is better to be safe

an d c leaner

than sorry . Dry Kleen GC Heavy-duty chlorinate d solvent ;

Most fluorocarbon solvents are safe in- keep away from all plastics

side a unit, but even here , caution is recom- Blue Shower Tech-Spray Cleaner and degreaser for all
mended . I once used a product that was parts of TVset

claimed to be safe for plastics , only to have Insta nt VTR/ Tech-Sp ray Specia lly des igned to re-
it destroy a record/p lay switc h by damaging VCR Cleaner move dirt. nicot ine film, and
the switc h insert. That is the kind of thing oxides from tape heads
that you can only learn the hard way . Gener- Instant FD Tech-Spray Des igned for precision clean ing
ally, plastics such as nylon , delrin, and sim- of e lectronic equipment
ilar substances will not be harmed by most Kleen-All Tech -Spray Heavy-duty chlorinated clea ner ;
solvents . The types of plastic used in switch keep away from all plastics
inserts are seldom harmed by fluorocarbon Electro-Wash Chemtronics General-purpose degreaser/
cleaners, but keep chlorinated-hydrocarbon solvent
sprays away from them . Under no con-

Video-Renu Chemtronics Des igned to re move depositsdi tions sho uld chlorinated-hydrocarbo n
compounds be used on styre ne plastic! and part iculate matter from

For TV-tuner cleaning, several specially
tape hea ds

formulated viscous spray -cleaners are ava il- Electro Contact Holt-Lloyd Multi-purpose c lea ne r designed

able. Unlike most cleaners, those foam-type Cleaner (LPS) for use on del icate mechan isms

cleaners come out of the can thick. They are
and switches

mainly proprietary compound s and contain Lub ricated LPS 1 Holt-Lloyd Pe net ra nt, lubricant. water
mild abrasives, such as jeweler's rouge , in a dis placer fo r use on small
viscous base. What those produ cts do is to mech a nisms and switches
adhere to the metal contacts and continually Spra-Lube GC Des igned to clean and lig htly
clean and burnish the switch parts . When lubricate TVtu ner contacts
used correc tly , they can extend tuner life ,

Spra-Kleen GC Heavy-duty version of Spra-but again, care should be taken so that the
clea ner is kept o f f t he f re q ue ncy-

Lube for ge neral -purpose
contact clean ing and lubrication.

de termini ng components . Any that is Keep away from plastic.
acciden tally applied to such parts should be

Jif-Action GC Gen e ra l-purpose c leaner withremoved with a no-residue cleaner.
Foam cleaners also can be used to restore

silicone lub rica nts designed
for use in adverse e nvironments.

most wiping contacts, including those on
Spray Pack Qu ietro le Gen eral-pur pose tune r. switch.wafer and slide switches. Just be sure to

remove the abrasive completely, using a
Mark II and co ntrol cleaner

no-residue solvent, once the cleaning and Rx First-Aid Tech-Spray Specially des ign ed to clean
burni shing is done. If that is not done , for Tune rs an d lube TVtuners

switch action will suffer. It doesn 't hurt to EZ-Kleen Tech- Spray Heavy-duty cleaner for switches ,
finish up with a good lubricating cleaner controls , and co ntacts. Keep
(remember, do not use the chlorinated - away from plastics, such as

hydrocarbon type) to reduce further oxida- polystyrene and polypropylene .

tion . Kontact Chemtron ics For cleaning all types of con-
Some of the spray cleaners that are cur- Restorer tacts and controls

rently available are listed in Table I . Tune r Renu Chemtronics Specially desig ned to clean and
lube TVtuner contacts

Other solvents
It is often necessary to clean the rubber Foa m Blue-Stuff Tech-Spray Thick su bstance designed to

drive surfaces in tape recorders, turntables , clean. po lish, a nd lubricate TV-

and the like . Bottled , rather than aeroso l tune r contac ts . Don 't get it on
frequency-dete rmining
componen ts

Lube-A-Trol Tech-Spray Thick cleaner and lube for car-
bon and wirewound controls

Magic Vista GC Thick substance designed to
en clean, polish . and lubr icate TV-g tuner contacts.z
0
cr:
f-a products are generally used for that job. acetone or MEK (MethyIEthyl Ketone) arew
.....J Alco hol -type cleaners are not reco rn- bett er , provided a few prec aut ions areui

6 .... mended, because they tend to leach out the taken . First , remember that acetone and
0 FIG. 1-SUITABLE FOR USE on wiping can-

stabilizers in the rubber, causing it to be- MEK are flammable and should not be used-c tacts, GC Electronics' Lubriplate reduces frlc-
cr: lion and wear. come soft and sticky . The ketones , such as near sparks or open flame. Second, those
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3. Glass 4. Non-porous 5. Poro us

TABLE 2
ADHESIVE USE AND COMPOSITION

<0
0:>
ro

Pliobond, GC
Bond

Super Wood-Lok

Epoxy Glue

Trade Names

Quik-Stik

Permabond ,
Instant-Stick,
Super-Glue,
KrazyG lue

PermalokMetal or
plast ic th reads

1,2,4,5'
quick-set, thin,
medium-duty

1,2,4,5'
non-runn ing,
2-4 hou r set,
fill er or heavy
duty bond

Wood, paper

1,2,3,4'
quick-set,
light-duty

Use

Lubricants
Many types of lubricants, other than the

spray-solvent type mentioned earlier , are
available. One word of caution: There is a
tendency for inexper ienced hobbyists, or

type of adhesive includes a wide variety of
resins and polymers that harden when the
solvent either evaporates, or is absorbed.
Some of the most useful of those are the
thermoplastic adhesives. Those tan-colored
compounds will provide a flexible, water
proof bond between virtually any two mate
rials. They are often used to secure large
electrolytic capacitors or the like to circuit
boards. They also work well on decorative
trim. Drying time ranges from 15 to 30
minutes. Those adhesives can also be used
as a contact cement by coating each piece to
be joined with a thin layer, waiting for the
thermoplastic to become tacky, and then
pressing the pieces together.

Another member of this group is silicone
rubber adhesive. Also called a sealant, it
dries when it is exposed to the moisture in
the air. It is best used to seal against air or
moisture , or when a flexible bond is needed.
It will adhere to almost any clean surface
and can be easily removed with a scraper, if
necessary . Its tensile strength is lower than
either epoxy or cyanoacryla te, but its non
running consistency, one-component con
venience, resilient bonding, and removabil
ity give it advantages over the other adhe
sives in situations where the tensile strength
is not important. Since that substance also
has dielectric properties , it can come in
handy for pott ing compo nents and sub
assemblies; it can also be used to damp the
mechanical oscillations of components in a
TV's horizontal circuits.

Most surfaces,
1 hour set, pliable,
light-duty

Most surfaces, Various
24 hour cure, sealant ,
plia ble medium-duty

Many different types for different materials,
refer to manufacturer's data

Vu lcanized sil icone
rubber

Polyviny l acetate
copolymer resin
Synthetic thermo
plastic

Epox ide resins

Mod if ied epoxy
resin polymercaptan

Dimethylacry late

Alpha or ethyl
cyanoacrylate

Composition

2. Metal'1. Plastic

Solvent
release

Wood glue

Silico ne
adhesive

Epo xy

Epoxy

Cyanoacrylate

Thread lock

Generic Name

veloped for use as a needleless suture during
the Vietnam war. They are single com
ponent , solvent-free glues that set very
rapidly. They will bond almost any sub
stance, providing good surface contact can
be maintained . The key to using any of
those adhesives is to apply them sparingly,
to clean, dry, well-mating surfaces---one
drop will hold an elephant , but two drops
won' t hold a feather! While advertisements
claim setting times of only a few seconds, a
few mintues is closer to the truth. To be
safe, don 't stress the joint for at least 10 or
15 minuts . Remember too th at th e
cyanoacrylates bond skin instantaneously ,
so be very careful when using them.

Those adhesives are most useful for light
duty bonds such as trim and similar applica 
tions. While they have exce llent tensile
strength, and thus are ideal for the emergen
cy repair of broken drive belts, their shear
strength is not very good; using them to
secure the base of a cantilevered assembly,
for example, is not recomme nded . Also, in
general, cyanoacrylates tend to be much
less tolerant of careless application than are
the epoxies.

The biggest advantage those adhesives
have over epoxy is that they can be used to
jo in such hard- to-g lu e material s as
polyethylene, Teflon, vinyl, and silicone
rubber, although the surfaces must be pre
treated with a surface activator and cleaner.
If irregular, non-mating surfaces, or porous
materials are to be bonded, epoxy or a rub
ber-base glue is a better bet. It' s also a good
idea to have a bottle of special cyanoacry
late solvent around for cleanup, and to re
lease misaligned parts.

Solvent-release adhes ives are another
type that is often useful in a workshop. That

are potent solvents that will destroy the rub
ber if too much is used . The way to use those
chemicals is to apply them sparingly to the
rubber ' s surface with a cotton swab; that
will let you take off the top layer of rubber
and residue, without harming the good rub
ber beneath.

The chief advantage of the ketones, since
both they an d the alcoho ls affec t the
stabilizers in rubber, is that they evaporate
very quickly and thus have little time in
wh ich to damage the good rubber. The
ketones , however, are notorious for dissolv
ing almost anything made of plastic (except
nylon, which seems relati vely immune), so
be careful when you use them. One drop on
the transparent door of a cassette recorder ,
and it will be permanently blemished.

Adhesives
The adhesives that are currently available

represent a wide variety of chemical types
that can fasten two pieces of almost any
thing together reliably, and quickly; a list of
some of those is given in Table 2.

One of the most widely used adhesives is
epoxy. Epoxies are universal adhesives that
have a variety of setting times and viscosi
ties; the viscosity and the setting time de
pends on the particular formulation used.
They are solventless , two-component adhe
sives that must be mixed before application;
the components should be mixed on a non
porous surface for best results. At room
temperature , heat or press ure is not required
for setting.

Epoxy will bond most materials, includ
ing metals, glass, cera mics, most plastics
(except nylon and similar compounds ) ,
cardboard, wood, rubber, and fiber, with
bond strength of up to 4000 pounds-per
square-inch; that is generally greater than
the strength of the bonded materials them
selves.

Viscosity tends to be related to setting
time, with the quick setting glues being
thinner than the slower setting ones . What
type of epoxy you use will depend on both
what is to be joined, as well as how many
items are involved . If only one item is to be
fastened, and the surfaces closely match,
use one of the thin, quick-setting types . If
you need more work ing time, or if there are
gaps when the two surfaces are joined, use
the slower-setting epoxies.

Epoxies can be espec ially useful if parts
are either totally unavailable , or will take an
extremely long time to arrive if ordered.
That often happens with such things as
cabinet assemblies, decorat ive parts, and
other plastic pieces , especially if the unit
bein g repaired is over five years old .
Although it is usually best to replace a
broken part with a new one, there are times
when that is not possible or practical. I've
also seen many cases where the original
part, as well as the replaceme nts, were not
strong enough for their intended use, and
reinforcing them with epoxy was the only
way to insure reliability.

Cyanoacry late adhesives (such as Krazy
Gi lle) are relatively new, having been de-
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FIG. 2- THE RIGHT OIL FOR ANY NEED can be
found In this select ion of oils from GC Electro 
nics.

even service technic ians, to overlubricate
the various small assemblies found in such
things as phonographs and tape recorders.
The widespread use of permanen tly lubri
cated bronze in most motors , idler wheels,
and bearing assemblies makes oiling un
necessary under normal conditions. If oiling
should ever be needed , either because of
unusual use or perhaps after performing a
motor overhaul, a light-grade machine oil is
recommended.

Parts that slide against each other, such as
head plate assemblies in cassette decks , do
requi re occasional lubrication. In those
cases, use a good molybdenum di-sulfide or
lithium-based grease , such as Luberex (GC
Electronics) . When lubricating those small
mechanisms, always remember that less is
better.

For gear trains, turntab le main bearings ,

CHEMICAL SUPPLIERS
For more information, circle the correspond
ing number on the Free Information card in
side the back cover.

Chemtronlcs
681 Old Willets Path
PO Box 1800
Hauppauge, NY 11787
CIRCLE NO. 101

GC Electron ics
400 S. Wyman St.
Rockford, IL 61101
CIRCLE NO. 102

Holt Lloyd Corporation
LPS Products
4647 Hugh Howell Rd.
Box 3050
Tucker, GA 30084
CIRCLE NO. 103

Quletrole Co.
455 Montgomery Bldg.
Spartanburg, SC 29301
CIRCLE NO. 104

Tech-Spray
Box 949
Amarillo, TX 79105
CIRCLE NO. 105

and the like , a good grade of light-bodied
grease made of polymerized oil (such as GC
Electronics' Phonolubey prov ides long last
ing lubrication that will not oxidize or be
come gummy for many years under normal
conditions .

It's handy to have a can of silicone spray,
such as Silkon 35 from Chemtronics , for
lubricating such things as hinges and sliding
plastic parts. Those sprays are especially
useful if you are trying to restore proper
operation to a slide potentiomet er. Most
manufacturers warn agains t cleaning them,
because tha t wou ld likely remove the
lubrication needed for smooth movement.
Unfortunately, that type of contro l is much
more susce ptible to cont amination than
rotary po te ntiometer because it has a
slot along its length (for the slide handle)
that can allow dust to enter the device. An
other consideration here is that this type of
potentiometer is also rather expensive,
which makes cleaning the unit rather than
replacement, an attractive alternative .

To do that, just clean out the pot with a
very small amount of tuner cleaner or Freon
TF, and carefully work the control until the
crackling noise disappears. Remember, the
solvent tends to remove all lubrication, and
if you're too rough with the control, some
thing inside will probably break . The next
step is to apply an ample amount of pure
silicone lubricant and work the control until
the slider moves smoothly. Using that pro
cedure usually restores the pot to like-new
condition.

Specialty items
There are a number of products whose

composition or use does not fall into one of
the broad categories we have been discuss
ing. Some of those specialty items were not
specifically designed for use in the elec
tronics servicing industry , but are very use
ful nonetheless . While there are a great
many of such products, here are ju st few
examples of what is available.

Mos t servi ce techn icians are fam iliar
with freeze spray . It is used regularly to cool
suspec ted no isy or intermitt ent com
ponents . Several types are available; all are
either fluorocar bons or chlorinated hydro
carbons . The major difference between the
sprays is the speed at which they evapo
rate .

In ge neral, the quicker ev aporatio n
occurs, the colder the spray becomes . Fast
evaporating sprays, such as GC Electronics'
Super Freeze Mist, are best for componen ts
with good thermal conductivity, such as
metal-cased transistors, small electro lytic
capacitors , and thinly insulated devices
such as metal film resistors . A longer
evaporating time, in the range of 20-30
seconds, is best for plastic or epoxy-encased
semiconductors, Mylar or cardbo ard in
sulated capacitors, or other parts with a
heavy insulation ; one such freeze spray is
Component Cooler from Chemtronics. In
addition to finding therma lly sensitive com
ponents, freeze sprays can also be used to
assemble or disassemble tight fitting metal

FIG. 3-HEAVY DUTY cl eaner and lubr icant
from Quietrole Is Intended for switches, con
trols and contact s.

parts; cooling the inside piece will reduce its
size temporarily. The types of plastic found
on circuit boards are not harmed by freeze
sprays, but, regardless of what the label
says, don't trust them around decorative
clear-plastic or cabinet -plastic, or any
painted finish . Special anti-static freezes ,
such as Insta nt Anti-Static Freeze Spray
from Tech Spray, are available for use with
MOS, FET, and the various other static
sensitive components

Muriatic acid is a form of diluted hy
drochloric acid. The substance is commonly
used for etching concrete, so it is readily
available at most hardware stores . That
product, which must be used very carefully
since it is quite corrosive, does an excellent
job of restoring worn 8-track capstans to
like-new condition.

Seized bearings can often be freed by a
good penetra ting lubricant under pressure;
those are sold under many trade names in
cluding LPS 1 and WD-40 . A good light
weight belt dressing, such as Permatex (not
the gasket compound) can extend the life of
rubber parts, without making them sticky or
gummy. Finally, sometimes the specially
formulated chlorinated solvents in Rubber
Magic will do the job when the generic
rubber cleaners fail. Be especially careful
around plastics when you are using that
product, however, as it will likely damage
most of them .

Soft tools can be among the most useful
items in your workshop . While this article
has given a broad view of the uses of those
chemicals , it is up to you to find the ones
that best suit your needs . You will have to
do some experimenting , and may at first
make some mistakes , but the long-term
goal-faster, easier, and less expensive re
pairs-is well worth it. R-E



From
STYLUS
to
PRONOINPUT

What you need to know about modern phono cartridges, plus how you can
measure the frequency response of your cartridge, determine the proper

load impedance and then alter the load impedance for maximum performance.

LEN FELDMAN
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Possible tip shapes
Offhand. one might suppose that the

ideal shape of the stylus tip would be the
same as the shape of the cutting stylus
that made the record groove in the first
place. As we see from Fig. 2. however. (0

that is not the case. since stylus tilt of ~

vent the tip from contacting the bottom
of the groove. Unwanted noise and mis
tracking will result if adequate clearance
between the tip and the bottom of the
record groove is not maintained.

For other. than spherical tips. the en
tire contact area of the tip must not be
tilted forward or backward with respect
to the groove modulation. Such tilting
would cause distortion and tips with
longer contact areas are more sensitive
to such misalignment than are tips with
shorter contact areas. Other design con
straints include the need for the stylus
tip to accommodate a moderate amount
of dust and lint. the ability of the tip to
slide along the record material without
modifying. damaging. or destroying the
record groove. and finally. the tip must
be capable of being manufactured pre
cisely and consistently.

comes necessary to replace a worn
stylus in a high-fidelity cartridge.

Stylus tip design
The stylus tip provides the physical

interface between the record groove and
the rest of the phono cartridge. It must
accurately translate the signal stored in
the record grooves into an electrical sig
nal that can be transmitted through the
rest of the playback system. (fthe stylus
assembly, excluding the tip, cannot
cope with a given signal, the stylus will
mistrack. Another important require
ment is that a stylus must not cause ad
ditional noise while doing its job. Also,
record and tip wear must be kept to a
minimum.

As shown in Fig. I, the dimensions of
a standard record groove impose certain
constraints upon stylus tip design. The
groove is not a constant shape (unless it
is unmodulated) but can become as nar
row as 0.00 I inch at the record surface.
The tip, therefore. must be designed
to accommodate this minimum groove
width. And. since the bottom of the
record groove is rounded (and not point
ed) precautions mu t be taken to pre-

MOST OF US STILL RELY UPON THE PHONO
graph record for much of our music
listening, and while futuristic promises
of optical (laser) and digital discs seem
close to realization, it will be many years
before the vinyl analog LP record will be
replaced to any significant degree. That
means that we will be using phonograph
cartridges as the first element in our
home music systems for the foreseeable
future. While volumes could be written
about the design criteria for a "good"
phono cartridge, we have chosen to con
centrate on the input and output ends of
this remarkable little device-the stylus
assembly and the required load impe
dance of modem magnetic pickups.
Much of the information for this discus
sion was derived from a series oftechni
cal papers assembled by the engineers at
Shure Bros.. and distributed during in
formative seminars. Shure held these
seminars primarily for the purpose of
informing audio enthusiasts as to what is
involved in the design of high quality
cartridges and secondarily. to educate
the audio consumer regarding the im
portance of using only original manufac
turer stylus replacements when it be-
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even a few degrees would lead to almost
complete mistracking. Other possib le
tip des ign shapes include spherical
tips, having circular cross sections
and biradial tips having oval cross sec
tions. These cross sections are shown in
Fig. 3.

While the front profiles of a spherical
tip and a biradial tip of equal major
radius are the same, the advantage of
the biradial tip is its smaller tracing
radius that yields significantly lower
tracing distortion. A class of tips having
an elongated contact region evolved
during the early and mid-1970's, when
CD-4 quadraphonic records were being
issued. As shown in Fig. 4, this classifi
cation now includes such tip shapes as
Shibata, Pramanik, quadrahedral , hy
perbolic, etc. The chief difference bet
ween these and the biradial tip is the
front profile , but we cannot tell from
these views about the contact radius. In
fact, all of the tips just named in this
category have approximately the same
average tracing radii as the typical bira
dial tip---O.OOO3 to 0.OO35-inch.

Carefully controlled tests are neces
sary to evaluate tip performance. Such
tests must not be limited to one kind of
measurement, but must include disto r
tion, noise, and wear tests. The results
of the tests have shown that biradial and
long contact tips with the same trac ing
radius yield about the same average dis
tortion as expected from theory. All of
these geometries will reproduce roughly
the same amount of surface noise pro
vided that they have adequate clearance
to the bottom of the groove.

Record and stylus tip wear tests con
ducted over the years by Shure Bros .
have yielded some results worth noting.
For example, their data shows that
diamond tips have a significantly longer
life than sapphire, as shown in the plot
ted curves of Fig. 5. Another test re
vealed the increased abrasive action of
playing a stylus continuously on the
same record as opposed to a limited
number of plays (20)on several different
records . Downward tracking force is
also a major factor of tip life, regardless
of stylus tip shape. as shown in Fig. 6.
These tests show a trend toward a faster
rate of wear as tracking force increases.

The record wear tests demonstrate
the impo rtance of proper tracking and
low stylus mass in preventing groove
damage. In other record wear tests, re-

FIG. 3-SPHERICAL STYLUS TIPS produce a
ci rcular contact area with the record groove, as
sho wn in a. Birad ial t ips produce an ova l contact
area as shown in b.

b

d

b

TIPTILTEDIN GROOVE DUE
TOTOLERANCE

b

90·

a

.003'1NCH WID E
TYPICAL

.0002-INCH MAXRADIUS

.001-INCH BETWEEN CONTACT .001-INCH MINIMUM
1+---+- POINTS GROOVE WIDTH

c

a

TIPMATCHED TOGROOVE
IDEAL-NO TOLERANCE

FIG. 2-THE STYLUS TIP must not be tilted left or right with respec t to the record groove as shown in a.
When stylus tip is tilt ed, proper contact with the record groove does not occur, as shown in b. This tilt
angle is sometimes referred to as angular tolerance.

FIG.4-BIRADIAL TIPS include several different shap es. The Shibata ti p Is shown in a, the Pramanik Is
shown In b, the quandrahedral is shown in c, and the hyperbolic is sh own In d.

FIG. 1-GROOVE DIMENSIONS of standa rd Ip record . The groo ve dimensions are constantly vary ing
as a result of the modulation. The typical groove dimensions are shown in a while the minimum
dimensions are shown in b.
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FREQUENCY-Hz K K

FIG. 8--FREQUENCY RESPONSE of a low-cost
magnetic cartridge with a 10Q-kilohm 10Q-pF
load impedance. Note the large resonant peak at
12 kHz.

20 50 100 200 500 1K 2K 5K 10K 20K

FREQUENCY-Hz

FIG. 7-FREQUENCY RESPONSE of the Shure
V15 Type IV cartridge with a 47-kilohm 25Q-pF
load impedance. The sloping response below
500 Hz is a result of the test record (see text.)
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User tests
Ofte n, a phono cartridge is installed

by the manufacturer of the turntable
sys tem or by the dealer from whom the
turn table and cartridge were purchased.
Under those circumstances it is difficult
to know whether or not the matter of
proper cart ridge load ing has been prop
erly taken care of. Furthermore, the in
struction pamphlet supplied with most
phono pickups is usually discarded
when the cartridge is installed, so that
you have no eas y way of determining
what the proper loading capacit ance is
for the cartridge in question .

In such case , proper loading of a cart-

make and model number are not im
portant. but suffice it to say that it was
not a cartridge from one of the better
known. high-quality cart ridge manufac
ture rs . Two response curves were made
eac h with a different load impedance .
Results are shown in Figs. 8 and 9. In
cide nta lly. in Figs. 7 through 9, the
sloping respo nse up to 500 Hz is a func
tion of the test record (CBS STR-100).
which is recorded with a constant
amplitude below 500 Hz and with a con
stant velocity above that frequency .
Since we were concerned only with the
high-frequency end of the response as a
function of load impedance. we did not
pass the output of the cartridge through
any equalization process to yield a hori
zonta l line below 500 Hz.

In Fig. 8. we loaded the cartridge
with 100 kilohms instead of 47 kilohms
and added no loading capacitance other
than that supplied by the connecting
audio cables (about 100 pF for each
channel). The resonant peak occurred at
12.0 kHz with a 6.3 dB rise inamplitude.

Ne xt we added an additional 300pF of
capacitance acro ss the cartridge output
terminals, but left the higher-than
normal resistance of lOOK ohms in the
circuit. Results are shown in Fig. 9.
Here . the resonant peak is shifted down
in frequency to 10.5 kHz , but its
amplitude has increased to +7.5-dB
relat ive to our O-dB point at I kHz.

From these response curves it should
be clear that proper (or improper) car
tr idge loading can have a much greater
effect upon the way a cartridge sounds
when reproducing music than some of
the more subtle, and often insignificant
design element s promoted by some cart
ridge manufacturers. After you have
selected a cartridge that can track your
records properly , has low distortion,
and will not wear out your record s or its
own sty lus tip after a short time, it' s still
up to you to install it into a pickup arm
that ca n work well with it and to load it
with the recommended values of 'resis
tance and capacitance. Let' s take a look
at some tests you can perform in your
home for determining whether your car
tridge is loaded properly and what you
ca n do if it isn 't.
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FIG. 9-INCREASING THE LOAD CAPACI
TANCE to 300 pF lowered the frequency of the
resonant peak to 10.5 kHz. The load resistance is
100kilohms.
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around 22 kilohms to 100 kilohms (the
latter value was often recommended for
CO-4 quadraphonic ca rtridges when
those were common a few years ago. but
but is hardly ever called for in a modem
car tridge). What may or may not be list
ed unde r the genera l heading of impe
dance , however , is the requ ired value of
load capacitance, given in pF when it is
listed.

Both the load resistance and the load
capacitance are extremely important if
"flat " frequency response is desired. If
the load impedance presented to the
cartridge is far removed from the recom
mended values, the high-frequency por
tion of the response will be altered. To
show how the respon se is altered, Shure
Bros. provided us with a response curve
of their VIS Type N cartridge when it
was loaded with 47 kilohms of resis
tance and 250 pF of capacitance per
channel. This respon se curve is shown
in Fig. 7. Note that there is no resonant
peak within the frequency range from 40
Hz t0 20 kHz .

To show the effects of proper and im
proper cartridge loading, we mounted a
lower cost magnetic cartridge into our
turntable; one known to have a resonant
peak within the audio spectrum. The
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FIG. 6-AVERAGE TIP LIFE Increases dramatl
cally as the tracking force is reduced.

suits indicate some adva ntage to long
contact tips, but the advantage is depen
dent on the groov e modulation level and
the tracking force. Low stylus mass (i.e.
high trackability) and low tracking force
are far more beneficial in achieving long
record and tip life .

Proper cartridge loading
It is unfortunate that after dedicated

enginee ring departments go to all the
trouble that they do to create pickups
that are capable of uniform frequency
response , high trackability, and long life,
so many users pay little or no attention
to the pro per mounting and impedance
requi rement s of the cart ridge. The sub
ject of proper ca rtridge mounting is, in
itself, a complicated one and requires a
complete discussion on its own which
would be too lengthy to include here.
However, a few notes concerning proper
ca rtridge loading are in order. The sub
ject is not inordinately complex, but it is
neverth eless ofte n ignored .

Read any cartridge specification sheet
or owner' s manual supplied with a mod
ern cart ridge and you will find a specifi
cation ca lled " load impedance" . That
specifica tion consists of two part s, one
resistan ce and the other capacitance .
More often than not , the resistance
com pon ent of that load impedance is
specified as 47 kilohm s, and you need do
noth ing about it since just about every
phono preamp input presents that re
sistance . Some preamplifiers even have
a choice of resista nce values , from
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TABLE 1-TEST RECORDS
response plot ofyour phono pickup, and
the only other piece of test equipment
required is an AC voltmeter that has a
flat response (preferably to within + I
dB or better) over the range from 20 Hz
to 20 kHz. As for meter sensitivity, if
you plan to measure the responseof the
cartridge with no intermediary electron
ics (such as a preamplifie r) and you are
dealing with typical moving-magnet car
tridges, the meter's most sensitive full
scale reading should be around 5 mili
volts or lower. If you do not have access
to such a sensitive AC voltmeter, yo'u
may prefer to measure cartridge re
sponse including the amplification and
equalization characteristics of your as
sociated preamp. In that case, sensitiv
ity need be no lower than 0.5 volts full
scale for the AC voltmeter you intend to
use.

To obtain the response curves, the
cartridge output (via the connecting
audio cables) would be connected di
rectly to the voltmeter as shown in Fig.
io. Of course. for a stereo cartridge,
the response of each channel would be
measured separately. A terminal strip
could be used for convenience, so that
various values of capacitance and resis
tance could be used to terminate the
cartridge output. Because the STR-IOO
record is recorded at constant amplitude
below 500 Hz and at constant velocity
above that frequency, the ideal re
sponse from a perfectly loaded and per
fectly designed phono cartridge at the
spot frequencies would have the output
levels listed in Table 2 if we assume an
arbitrary 0 dB at 1000 Hz.

Using the direct-hookup method
shown in Fig. 10. the readings are likely
to be very low in voltage and unless
cable lengths are kept quite short, read
ings might be influenced by stray hum
fields that could lead to erroneous re
sults. Still, this method is worthwhile
because only the cartridge performance
is involved. There are no intermediate
electronic circuits, with their possible
frequency response errors, to detract
from the accuracy of the measurements
being made .

If this same test record (STR-lOO) is
used to test cartridges that are already
connected to the preamplifier, then the
setup shown in Fig. II would be used .
The "Y" connector, readily available
from electronics parts stores, permits
parallel connection of various load re
sistors and capacitors, each wired to a
blank phono-tip plug. With this setup,
the phono pickup itself remains con
nected to the preamplifier of the system .
The voltmeter should then be connected
to the TAPE OUT (sometimes identified as
REC OUT) jack on the rear of the pre
amplifier (or integrated amp, or re
ceiver) being used . Since RIAA equali
zation is being provided by the preamp
equalizer of the system, a perfectly
loaded ideal cartridge would yield the
readings listed in Table 3 (again, re-

continued Oil page 86

AC·dB
METER

Meter Readlng
dB

0.0
0.0

-2.0
-4.4
-8.0

-14.0
- 16.0
- 18.4
-20.0
- 22.0
-24.4
-26.0
- 28.0

Denon America, Inc.
P.O. Box 1139
West Caldwell, NJ 07006

Audio-Technica U.S., Inc.
1221 Commerce Drive
Stow, OH 48224

CBS Technology Center
227 High Ridge Road
Stamford, CT 06905

Source
CBS Technology Center
227 High Ridge Road
Stamford, CT 06905

B&K Instruments, Inc.
5111 W. 164th Street
Cleveland. OH 44142

TABLE 2

Frequency
Hz

1000
20,000 to 500
400
300
200
100
80
60
50
40
30
25
20

C

FROM ONE
CHANNELONlY

XG-7001

AT-6606

QR-2011

STR-100

Record catalog number
STR-130

FROM
ONE CHANNEL
ONLY

FIG. 11-TEST SETUP for measuring the frequency response of a cartridge with the cartridge con
nected to a preamplifier. In this case, the load impedance is the impedance of the phono input of the
preamplifier. A "Y" connector is used to connect an R-C circuit across the output terminals of the
cartridge if the load impedance needs to be altered.

FIG. 10-TEST SETUP for measuring the frequency response of a phono cartridge at the output of the
cartridge. The R-C load impedance network is connected across the output terminals of the cartridge.

ridge can be verified by direct measure
ment of frequency response, using any
of a number of available test records, all
of which contain tone s on a one-at-a
time basis rather than on a continuous
sweep basis that requires the use of a
synchronized X-V response plotter. A
partial list of such test records will be
found in Table I, along with the names
and addresses of the organizations from
whom the record can be obtained.

The STR-IOO, ST-130, and AT-6606
test records contain single-tone fre
quencies, while the remaining two con
tain third-octave pink-noise bands
rather than single frequencies. Either
type may be used to obtain a frequency
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ENERGY
MISER
FOR
YOUR
FURNACE

Cut fuel costs and increase the efficiency of your home heating system
with this easy-to-build energy controller.

ROLAND GIBSON

EVE N IN THESE TIMES OF UNC ERTAI N FUE L

costs, there is one fact that you can be sure
of-if less fuel is consumed, the cost of
energy will be lowered . That is the purpose
of this project-it is an energy " controller"
designed to minimize the amount of oil used
by a hot-water heating system.

Oil hot-water heating systems use an
aquastat to control the system' s water tem
perature. That aquastat has adjustable set
tings for hot-water temperature and circula
tor control . Before installing this controll er,
our fuel-oil supplier had recommended that
the hot-water tempera ture be set at 180°F
during the winter , and 160°F for the sum
mer; the corresponding recommended cir
culator settings were 160°F and 140°F re
spectively. However, I did some tests and
found that , except during periods of very
cold weather, those settings were excessive
and it should therefore be possible to reduce
fuel-oil consumption if the circulator were
set at 120°F and the water temperature were
varied inversely with the outside tempera
ture. From that idea grew the controller.

An energy controller
In the AUTOMATIC mode, the controller

monitors the atmospheric temperature and
compares that with the temperature of the
water in the heating system' s boiler. Based
on that comparison , the circuit either turns
on or turns offthe boiler's burner, maintain
ing the water temperature at a level that is no

higher than needed for heating.
In addition, in the MAN UAL mode, provi

sion has been made so that the water tem
perature can be set by hand and then main
tained at any level between lOO°F. That is
intended for use during periods when heat is
not required.

The circuit design is relatively simple,
supplementing but not eliminating any of
the oil-burner's control circuit. When the
controller is switched OFF, oil-burner opera
tion returns to normal.

The controller has a "fail-safe" design.
But that we mean that if it fails during an
"on" cycle , the oil burner will operate us
ing the preset oil-burner control s. If a failure
occurs during the " off" cycle, the burner
will shut off and stay off until the controller
switch is placed in the OFF position , return
ing the burner operation to the preset burner
controls.

The components used in this project are
re adil y avai la b le. Co ns tr uc tio n is
straightforward and any technique can be
used. A PC board can be used if desired , and
will certainly make things a bit neater, but it
is not required- none was used in building
the prototype described here.

How it works
The controller's schematic is shown in

Fig. I . The power supply for the circuit is
shown in Fig. 2-a; the power supply for the
temperature readout is shown in Fig. 2-b.

The two temperature sensors, IC5 and IC6 ,
are AD590' s from Analog Devices. They
have an output of I microamp-per-degree
Kelvin. Accuracy is 0.5°.

As most oil-burner controls in the U.S.
are calibrated in degrees Fahrenheit, for
convenience it would be desirable to scale
the sensor output to those units; 10 milli
volts-per-degree Fahrenheit was the output
we chose. Let's see how that scaling is
done. To keep things simple, we' ll only
d iscu ss th e sca l i ng fo r th e wa ter
temperature sensor, IC6; the procedure, and
values used , are identical for the air
temperature sensor, IC5 . To convert from
Kelvin to Fahrenheit, the following equa
tion is used:

Temp (in OF) = Temp (in OK) - 459.67

Remembering that we are scaling the output
to lO millivolts-per-degree Fahrenheit , the
total resistance of R I and R2 becomes:

10- 2

1.8 x - - = 18000 ohms10- 6

To create that resistance, a 16K resistor
and a 5K pot are connected in series; the pot
is used to trim the total resistance until it is
the precise value needed . When that is
done, the voltage drop across RI and R2
will be equal to lO-millivolts-per-degree
Fahrenheit, plus 4.5967 volts. To complete
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R16.100K

LM329
Il?\
2[;)
3

010
lN4004

TO BOILER AQUASTAT
(MUST BE WIRED IN
SERIES WITH AQUASTAT
CONTACTS)

BonOMVIEW
AD590 LM334
,.q,. + 3 r:\

CASEV ILV
- 2

S4

~I
TOWATER TEMP

0-4...0-_ TEST JACKS
- (JI. J3)

C9J .02

TEMPERATURE READOUT

C.T.

-5V----1..- ---.---.,....-I

r .......\Nv....+CS.4.7/JF

:rTOAIR TEMP 10-0
"=' TEST JACKS 0-0

+5V~-I"-';";';'-----"'" IJ2. J4) -
+

+

AIRTEMP SENSO R
IC5

AD590

WATER IC6
TEMP SENSOR AD590

R4
16K
R6

(lj) lK

RI R2
5K 16K

Rl1
20K

I

R3
5K

R5
9.1K

RB,9.1K

R15°

31.sn"----~t---------7I

C5 L--:+--t-----'----'
.01

-= Rl + R2= 18K
R3+R4 =IBK

°R15= 24n+ 1.m INSERIES

FIG.1-SCHEMATIC DIAGRAM of the energy controller. Relay RY1's contacts must be wired in series
with the 011 burner aquastat's contacts.

FIG. 2-POWER SUPPLY for the energy controller is shown In a; the power supply for the readout is
shown in b.

adjusted so that is simulates an air
temperature of between OaF and 100°F.

The outputs from the temperature sensors
and reference voltages are buffered by IC8
a-IC8-d, a 324 quad op-amp. The op-amp
outputs are connected to IC9, a 741 op-amp .
That IC adds the two 4.60-volt reference
voltages and subtracts them from the sum of
the two temperature-sensor output voltages.
The output of IC9 equals the sum of 10
millivolts-per- OF of outside temperature
plus 10 millivolts -per-T' of water tempera
ture .

The controller's operation is a function of
the sum of the air temperature and the water
temperature. Take a look at Fig. 3. You'll
note that irrespective of whether water
temperature scale A or B is used, the sum of
the air and water temperatures is the same .
That is, using scale A, at an air temperature
of O°F,the water temperature is 180°F, for a
total of 180°F; at an air temperature of 30°F,
the water temperature is 150°F, for a total of
180°F, and so on. That works the same way
for scale B, and would for any other scale ,
as long as that relationship was maintained.

To conserve fuel, we want to turn off the
boiler's oil burner when the combined sen
sor readings equal that critical value . When
that is done, the higher the air temperature,
the lower the water temperature maintained
by the boiler. For the rest of this discussion,
let's assume that we've chosen 180°F for
that value. Remembering our scaling factor
of 10 millivolts per degree Fahrenheit, we
are going to want to open the relay when
IC9's output reaches 1.8 volts. That output
is connected to ICIO and ICll, two addi
tional 741 op-amps; those IC's'are used here

....--_-------1~_+13V

the divider , and the 4.6 volts is taken from
its wiper .

In the manual mode, a resistor network,
RII-RI4, is used in place of the air
temperature sensor. With the values shown,
Rll is adjusted so that the voltage at the
junction of R12 and RI3 is 4 .6 volts . The
output, taken from the wiper ofRl3, can be

'-------......----.....- .... -13V

a

Fl

• S~_,<,,,5A~_~

{

SI·b iJ>--®
®--if'o

Q
+5V

T2
S~ 12.6V +

Cl0®. 1.2A
2200116V

(i)~11 C.T.

+en,
2200116V

0
- 5V

b 01-0S: lN4001

111
VAC

that conversion , a 4.6-volt reference vol
tage is needed . That is done by generating a
precise 6.9 volts using the combination of
IC3, an LM334 constant-current source;
IC4 , an LM329 6.9-volt voltage reference,
and R15 . That voltage is then placed across
a voltage divider network consisting of R8,
R9, and RIO. Trimpot R9 is used to balance
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A 130 140 150 160 170 180
B 120 130 140 150 160 170

HOTWATER TEMPERATURE- oF

FIG.3-WATERTEMPERATURE versus air tem
perature. At every po int along this line, the sum
of the air and water temperatures is the same.

to control the opera tion ofIC l2, a 555 timer
configured as a Schmit t trigger. A 723 pre
cision voltage regulator , IC7 , is used to
provide Vee, a reg ulated +6 volts, for
ICj 2. The output of lC I2 (pin 3) depends on
the voltages at its pins 6 and 12. If the
voltage at pin 6 is ¥3Vee, or4volts, IC I2's
output will go high . If the voltage at pin 2 is
Y3 Vee, or 2 volts, ICI 2 's output will go
low.

The output from IC 12 drives QI, which is
used to control the operation of RYI , a
normally closed relay . Ideally , RYI 's con
tacts should be rated at 2q amps, but if such
a relay is unavailable , a DPDT relay whose
contacts are rated at 10 amps may be used;
the contacts are tied together to double the
rating . That' s what was done here .

Relay RYI 's con tacts are wired in series
with the aquastat water-temperature control
contacts. Note that the aquastat' s contact
circuit will have to be broken for that to be
done.

The 3 Y2-digit temperature readout is an
Intersil 7 107 evaluation kit. That kit comes
complete with all necessary components
and a PC board , but not a power supply; an
appropriate supply is shown in Fig . 2-b. As
supplied, however , the meter 's full-sca le
reading is 200 millivo lts; it must be mod
ified for this app lication so that the full
scale read ing is 2 .00 volts . That can be done
by changing the value of three of the com
ponents in the eva luation kit . Those changes
are C2 from 0.47 j.lF to .047 j.lF, RI from
24K to 1.5K, and R2 from 47K to 470K.

Construction
Construction is straightforward and can

be done using any techni que . The prototype
was built on perforated constructio n board,
using point -to-point wiring with good re
sults. Once the unit is built, but before it is
housed or installed , it must be aligned.

To align the tempe rature sensors you' ll
need an accurate thermometer as well as a
voltmeter. Making sure that the area that
you are working in is not subjec t to sudden
changes in temeprature (caused by drafts,
etc.), place the thermometer and the sensors
next to each ·other. Turn the controller on
and piace it in the AUTOMATIC mode . With
the meter' s positive lead connected to Jl

PARTS LIST0
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All res istors 'I.-watt, 5%
R1, R3-5000-ohm potentiometer, Iienar
taper
R2, R4-16,000 ohms
R5, R8-9100 ohms
R6, .R9-1 OOO-ohm potentiometer, linear
taper
R7, R10-4300 ohms
R11-20,000-ohm potentiometer, linear
taper
R12-33,OOO ohms
R13-10,OOO-ohm potentiometer, linear
taper
R14-13,OOO ohms
R15-31.5 ohms (see text)
R16-R21- 100,000 ohms
R22-500-ohm pote ntiomete r, linear taper
R23-510 ohms
R24-5600 ohms
R25-24 ohms
R26-820 ohms
R27, R34-50 ,0 00 -ohm potentiometer,
linear taper
R28, R3Q-15,OOO ohms
R29, R31-10,OOOohms
R32, R33-20,OOO ohms
R35-1000 ohms

Capac itors
C1-C4-1000 !iF, 50 volts or bette r, electroly
tic
C5-.014 !iF, ceramic disc
C6-100 pF, ceramic disc
C7,C8-4.7!iF. 25 volts orbette r, electrolytic
C9-.01 flF, ceramic disc

and the negative lead to ground, adjust R6
until the meter reads exactly 4 .6 volts.
Next , connect the meter 's positi ve lead to J4
and adjust R9 for 4 .6 volts .

Once those adjustments have been made ,
connect the meter' s positive lead to Jl and
the negative lead to 13, and adjust R3 until
the meter's reading agrees with the meas
ured temperature. Remember-the voltage
across those jacks has been scaled so that 10
millivolts equals 1°F. For example , an 80°F
temperature would be read on the meter as
0.8 volts . After that has been done , connect
the meter's positive lead to 12 and the nega
tive one to J4 , and adjust R I until the meter
reading agrees with the measured tempe ra
ture . Finally , verify that the outpu t of IC9 is
twice the measured tempe rature . That is, if
the measured temperature is 65°F, there
should be 1.3 volts on pin 6 of IC9 .

Next , we need to adjust the output of
IC IOso that it is 4 volts when IC9' s output is
1.8 volts . To do that, place the controller in
the manual mode , and adjust R II so that the
voltage at the junction ofRI2 and Rl 3 is 4 .6
volts. Then adjust R13 so that you get a
1.8-volt output from IC9 . Finally, adjust
R27 for 4 volts at pin 6 of ICI 2.

The last adjustment to be made is to ad
just the lower temperature-limit. Here we
were interested in a temperature differential
and selected a comb ined air- and water
temperature drop of 15°F. Tha t differential
is one that was convenient for our situation;
any that works well for you can be used . In
any event, the adjustment is made in the

C10, C11-2200 I-lF, 1600 volts or better ,
electrolytic

Semi conductors
IC1- LM7805 5-volt pos itive voltage regula
tor (National)
IC2- LM7905 5-volt negative voltage regula
tor (National)
IC3- LM334 constant-cu rrent source
(Nationa l)
IC4-LM329 6.9-volt reference voltage, tem
perature stabilized (National)
IC5, IC6-AD590 temperature sensor (An
alog Devices)
IC7- 723 linear voltage-regulator (Intersil)
IC8-324 quad op-amp (National)
IC9-IC1 1-741 op-amp (National)
IC12-555 timer (Nationa l)
IC13-7107 evaluation kit (Intersil)
Q1-RS276-2017 NPN transistor (Radio
Shack) , or equivalent
D1-D8-1 N4001
D9-1N1202
D1Q-1N4004
LED1 - jumbo red LED
J1-J4-banana jacks
RY1-DPDT relay, 12 VDC, 160 ohm coil,
Radio Shack275-218 or equivalent (see text)
S1-DPDT switch
S2-SPST switch
S3-SPDT switch (part of R13)
S4-DPDT switch
Miscellaneous : Perforated construction
board, enclosures (see text), copper piping
(see text), wire solder etc .

same manner. Adjust RI3 until the IC9 's
output measures 1.65 volts (1.8 - . 15).
When that is done, simply adjust R34 unti l 2
volts is measured at pin 2 of IC I2.

Final assembly and installation
With the excepti on of the readou t's pow

er supply , the unit was housed in a 12 x 12
x 4-inch recessed light- fixture box lined
with asbestos . The reado ut's power supply
was housed in a separate 5 x 7 x 3-inch
metal case. Both units were mounted on the
boiler using 5/s-inch standoffs. All externa l
wiring, other than the sensor wires, must be
enclosed in BX or condui t.

The outside air-temperature sensor was
enclosed in a 3 x 2 x I-inc h case, such as
the one shown in Fig. 4 . A Y32-inch hole was
drilled in the bottom so that air could reach
the sensor. A small hole was also drilled in
the top for the cable . The sensor's cable
shou ld fit snugly through the hole, and any
spaces sealed again st leaks . Connections in
side the case , of course , were soldered and
insulated . The unit was fastened under a
windowsill on the north side of the house .

Placement of the water-temperature sen
sor was not that simple. It would have been
ideal if the sensor could have been placed in
the same well as the aqua stat, or if the tem
perature could be measured at the boiler ' s
case . However, neither approach was feas
ible: the first due to insufficient space and
the second due to temperature lag.

Figure 5 shows an acceptable solution.
continued 0 11 page 83
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HOBBYCORNER
It's easier to keep up than catch up

EARL "DOC" SAVAGE, K4SDS, HOBBY EDITOR

K.
:JI-- - - - - - --.

Ii!GII\

Five-year survey
Five years ago, the "Hobby Corner " first

appeared in Radio-Electronics; that initial
column was in the August, 1977 issue .
Since then, we have covered a lot of terri
tory together , but even more striking is the
quantity and quality of the changes that have

with satellite-TV systems and plans to use
the RC-11I to give a remote reading to the
area of the sky at which a dish is pointing .
According to Daniel, very basic com 
mercial remote -reading accessories cost
$150 and up.

The simple dish tracker consists of two
parts. The first is mounted on the dish and is
nothing more than a pot that is turned by the
rotating arm that aims the dish . A small
drive belt is used to turn the shaft of the pot.
To avoid the effects of weather, the pot and
belt system are housed in a waterproof case.

The readout portion of the tracker is lo
cated inside the house. It consists of a calcu
lator and an RC-III . The module circui t is
shown in Fig. 1. The pot labeled R I is a
I-megohm CALIBRATION control. (You may
wish to refer back to the March 1982 issue to
see exactly what is taking place here.)

Daniel reports that calibration (R I) is ad
justed by rotating the dish between sat
ellites . Knowing the location of each sat
ellite permits you to adjust R I by trial and
error until the calculator reads out direct ly in
degrees.

Thanks for letting us know about this
application, Daniel.

FIG. 1

+

o----iS
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(YEARS)

(YEARS)
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Z~~F
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_ __ TUBES (?)
___ TRANSISTORS

INTEGRATED CIRCUITS

Good idea
Daniel Fitspatrick of Ashvi lle, NC has

come up with a good idea for the use of the
RC- I 1I module-the module we discussed
here in the March 1982 issue . He works

get caught up?" I am hard pressed to come
up with any advice better than to forget all
that you "know" and start back at the very
beginning .

The same thing will happen to you unless
you keep up with the changes as they occur.
The only way to do that is to keep reading,
studying, building, and experimenting .
Dent' let things get so far ahead of you that
you have to start over all at once .

----------------- ----ZIP-----

1) NAME: _
2) MAIL ADDRESS. _

3) OCCUPATION, _
4) HOW LONG HAVE YOU BEEN AN ELECTRONICS HOBBYISTS?, _

5) HOW LONG HAVE YOU BEEN READING "HOBBY CORNER?" _

6) WHAT ARE YOUR SPECIAL INTERESTS?
___ GENERAL
___ DIGITAL
___ ANALOG
_ __ OTHER:, ....:..- _

7) WHAT ARE YOUR ELECTRONIC-RELATED HOBBIES?
_ __ SWL RADIO COMPUTER
___ CB RADIO AUDIO

HAM RADIO SATELLITE TV
___ OTHER:. _

8) WHAT AREA(S) OF ELECTRONICS WOULD YOU LIKE TO KNOW MORE ABOUT?_

HOW THINGS DO CHANGE . WHY, I RECALL

visiting Bell Laboratories in New Jersey in
what seems just a few years ago . There, I
saw for the first time, a "real live" transis
tor. A while later, I actually got my hands
on one and , following instructions very
carefully, built a simple audio amplifier.
What a marvel it was-amplification with
out a glowing tube heater to be seen . It was a
year or more before I had any idea how the
little thing worked.

Now, of course, it is the tubes that are
rare and the transistors that are common-in
fact, you might say that transistors have
come and started to fade away , largely re
placed by integrated circuits .

Yes, there have been a multi tude of
changes in a short period of time-s-enough
to boggle the mind . And who knows what
we will have and what we will be doing a
few years from now.

Those of us with snow on the roof will
have to continue our struggle just to keep
up. If you are just getting into electronics ,
you have an advantage on us oldsters! You
are starting out where technology is NOWI.
You don't have to " unlearn" the old before
you can understand the new.

Make no mistake, however. Technology
of NOW will be outdated soon . It will adv
ance to something we do not know about
yet. In a short time you, too, will be having
to relearn and we' ll both be doing it
together. The process can get ahead of you
if you are not very careful.

Now and then I receive a letter from a
reader who says, in effect , " Where did all
the tubes go? To me, transistors are foreign
and Ie's are alien. What is the best way to
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. 2.S5

75 ohm
3dB ± l dB
4dB ±l dB
12dB min.
65dB min.

11 7VAC 60 Hz, 2W
l OY.W x 6H 0 x 3Y. H

4~ Ibs

Bambi' s Spec ifications:
• Input/Ou tput Impedance
• Sion ai loss
• NOise
• Input Return l oss
• Isolation
• Power Req .
• DImensions
• We ight

Available by Mail Order Only
Send Check" or Money Order. Mi nimum
Order: $16 .95. Add 10% Shipping and
Handli ng on orders und er $40.00. For
orders over $40.00, add 5%. Minimum
Shipping and Handlin g $2.00. Cat. $1.00

- VISA and Mastercard Acceptable 
· Check orders will be held 30 days before shipping.

BPP2-PWD

PART
NO

lVTI-PWD
2CBHWD
3TPll -PWD

DESCRIPTION PRICE

V.ractor UHFTuner, Model UES·A56f .. . . . . $34.95
PrintedCircuit Board, Pre-drilled . _ , , . 18.95
PCB Potentiometers 4-201(, 1· .5K.2-101(. 2· 5K.
l -I K. •nd1-50k.(II pieu.) . . . B.S5

4FR-31-PWD Hesetcr Kit, lOW. 5% 2S-pcs. II W 2-pc. .. . . 4.S5
5PT1 ~PWO PowerTransformer. PRI-117VAC, SEC-24VAC

at 500ma. . . 9.95
PanelMount Potentiometers and Kl1Obs, 1~ 1KBT
and 1-5KAT with switch . . 5.95

7SS17-PWD lC's 7- pcs, Diodes 4-pes, Retjulators 2·pcs
Transistors 2-pcs. Heat Sinks z-pcs 29.95
Electrolytic C. pacitor Kit. 14-pieces 6.95
Crramic Oisk Capacitor Kit. 50 'NY, 20-pes 7.95
Varible CeramicTrimmerCapacitor,
5-65pfd, 5-pieces , . . 4.95
Coil Kit, 18mhs 3-pcs, .22p.hs t-pece [prewcurd
inductors) and 2 T37-12FerriteToroid cores
with 6 h. #26 win .. .. . ... 6.00
IC Sockets, Tininlay, 8 pin 4~ pcs, 14 pint -ee
and16 pin 2-pcs.. .
Enclosure with PM SpeakerandPre-drilled
Batkpanel fOl' mountingPCB andAnt. Terms .... 14.95

14 14MISC-PWD Mise. Parts Kit. Incltxles Hantware. (6/32, 8/32
Nuts & Bolts), Hookup Wire, Soldef, Ant. Terms
DPOT Ant. Switch, Fuse, Fusebclder, etc.. , 9.95

15 15MC1 6-PWD MylarCapacitors, 14-pcs and SilY!f
Mica Capacitors 2-pieces . , . 7.95

W1l.n Drdering A1l lt",I, (1-15) , Tet el Priu , , 159 .95

11 11L5-PWD

13 13SR-PWD

8 BCEl4-PWD
S 9CC20-PWD

10 l OCT5-PWD

12 12ICS-PWD

..
N.

INTRODUCINGOU~R
7+11 PWD ~\..
PARTS KITS

Chec k th e q ua lity of Ba mbi a ga ins t th at of
m uch hig her p rice d co mpetit ion. All so lid
state electronic switching provides low ette n
uatio n (3d B), wide freque ncy res ponse (40~

890 MHz). a nd exce llent iso latio n betw ee n
signal sou rces (each 110 section ind ividua lly
sheilded for 65d B min. isolation) .

The Affordable V ideo
Control Center

SIMPLE SIMON VI DEO STAB IL IZER

Model
BEVS-l Wired

SIMPLE SIMON VID EO SWITCH IN G BOX

Excelle nt in isolation and no loss
rout ing system. Simple Simons VSB~
300 Video Sw itching Box enables

you to bring a variety of video components
tog ether fo r ea sy view ing/ dubbing. Also you ga in the abil ity to reco rd
one c ha nne l w hile view ing anoth er . Unit includes two F·type qu ick
con nector en ded cab les .

VSB-300 Video Switching Box. wi red $19 .95

Now yo u can elim inate ... the drudgery of disconnect ing and
reconnect ing your video equipment each ti me you use it ...
the tangled mess of cables whi ch are impossib le to trace
out ...no t being able to use mo re th an on e function
at a t im e.

Bambi lets you enjoy using your video equipment t he
w ay it should be ... electro nically and on line at th e
push of a butt on .

Si m p le S imon Video Stabilize r,
Mode l VS-l 25, e liminates the ver
tical roll and jitt erfrom "co py g ua rd"
video tap es whe n playing th roug h
large scr ee n projectors or on an
other VTR. Simple to use . just adjust

the lock co ntro l for a stable picture , Once the control is se t. the ta pe
w ill play all th e way thr ough with out furthe r ad justments. Includes
12 V powe r supp ly.

VS-125 Video Stabilizer, wi red $54.95

SIMPLE SIMON ELECTRONIC KITS, TN Inc.
3871 S. Valley Vi ew, Suite 12 , Dept. R, Las Veg as, NV 89103

In Nevada Call: 702-871-2892
Outside Nevada Call: 1-800-782-3716

. 1.95

. . 5.00

$19.95

A Revolution ary New
On e Stage HYBRID

IC Broadband Amplifier

ZYZZX
VHF·UHFWIDEBAND

ANTENNAAMPUFIER
MO DEL ALL-'

50 MHz - 900 MHz

12 dB GA IN ± 0 .5dB

32 Element YAGI Antenna

• NOT A KIT
• 1.9-2.5 GHz • 3811," LENGTH

• 23 dB AVERAGE GAIN
• DIE CAST WATERPROOF HOUSING W ITH

4%" X 211," AREA FOR ELECTRONICS
• COM MERCIAL GRADE
• INCLUDES MOUNTING HARDWARE

'A liT..
VTl-S W
CB 1-SW
TP7-SW

B CES-SW
S CC33-SW

10 CT-SW

OU(:IIIPTlll.

Vlllelar UHF Tuner, Model UES·A56F .
Printtd Circuit Board, Pre-Drilled . .
P,C.B. Potentiometers. 1-201(, 1-1K. and
5-10K ohms. 7-pieces . . ..

FR35-SW Resistor Kit. ~ Walt, 5% Carbon Film. 32·pieces.
PTl -SW Power Transformer, PRI-117VAC, SEC-24VAC.

250ma. . .
PP2-SW Panel Mount Potentiometers and Knobs. 1-11(81

aod 1-5KAT w/Switch. . . . ... . . 5.95
SSl 4-SW IC's 7-pcs, Diodes 4-pcs. Regulators 2-pcs

Hu t Sink l- piece . . . 29.95
Elettrolytic Capacitor Kit, 9-pieces. . . 5.95
Ceramic Disk Capacitor Kit 50 W.V.• 33-pieces . . . . 7.95
Varib!e Ceramic Trimmer Capacitor Kit.
5·65pfd.6-pieces . . . 5.95

11 l 4-SW Cod Kit. 18mhs z-peees..22p.hs t-piece (prtwound
inductors) and 1 T37-12 Ferrite Tcrrcid
Core with 3 h. of #26 wire .

12 ICS-SW I.C. Sockets. Tininlay, 8-pin 5· pieces
and 14-pin 2~pieces

13 SR·SW Speaker, 4x6" Oval and Prepunched
Wood Enclosure

14 MISC-SW Misc. Parts Kit Includes Hardware, (6/32, 8/32
Nuts, & Bolts), Hookup Wire, Ant.Terms. OPOT
Ant. Switch, Fuse, Fuseholder, etc..•...

Wk.n Ordering All ltlm s, (1 thru 14), Tot.1 Prlee

Freq. Range UHF470 - 889MHz
Antenna Input 75 ohms

Channels 14-83 Output Chamel3

MITSUMI
VARACTOR

UHF TUNER
Model UES -A56F

$34.95

Our New STVA 14.5 dB GAIN,
14 ELEMENT CORNER REFLECTOR

VAGI ANTENNA

Of..

MAE-1

STVA·3 YagiAntenn,

14.5Ill, 75ohm. Cha.60·68 .. $1&.95
STVA-4 YagiAnt"""-

14.5Ill. 75ohm. Chan 44-52 . . $1&.95

~Anlenn' 11.5Ill, 75ohm, Chan.42-54 .... $9.95

RG·59/U 75 ohmlow los. Coo, Cable . . . . .. $ .12 p/~

F·59 CoaxialConnecto<s, .. . . . ... •39
MH Special LliF 75-300 ohm M.tcnngT~nsflll11lO ', ... . . . . 1.45

This unit is not Inili ble anywhere e lse in the wo rtd. One unit serv es many pur~

poses and is availab le in Kit or Assembled form . Idea l for outdoor or Indoor use. liD
impedance IS75 ohm s.Amphfler Includes sepirate co -ex feed pow ersupply. EaSily
ass embled in 25 eunutes. No COils, ca pacitors etc. to tune or adjust .
All~1 Compl ete Kit with power sup ply . . . $2 4.95
Al l ·1 Wired and Te ste d w ith power supply . . . , . "" , $34.95
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Address _

Name _

Stuart Engelke (Hackensack, NJ) would
like a circuit for a 4-digit one hour "clock"
that automatically resets when the time
reaches 59 minutes and 59 seconds.

Vic Richter of Corpus Christi, TX is
trying to find out how to address a 1024 X 8
memory IC using thumb wheel switches or a
keyboard. R-E

Mailbag

pause to see where we are and where we
want to go. After all, "Hobby Corner" is
your column and you should have a say in its
content. Of course , I have a bit of an idea
from the letters which you send me, but
there are those of you who do not write .

This time, I would like to hear from ALL
of you. To mke it as easy as possib le, I have
made up a short survey. The questions have
been pared down to a minimum and it
should not take long to answer them. Of
course, you may add any additional in
formation that you would like-just attach a
sheet to your survey form .

You may use the form printed here or , if
you don't want to tear up the magazine , you
can make a copy on the nearest copying
machine . If that is inconvenient , just put the
question number s and your answers on a
postcard . Send your answers any old way so
that they can be added to the answers of
other readers.

To sweeten the pot a bit, I'll have an
independent party draw one survey from
those received. If yours is selected , you will
receive a small box of electronic " goodies"
for your trouble.

Yourreal reward, however, will be to see
" Hobby Corner" emphasize more of the
things you like and want to know more
about. Dont' let the other readers decide that
without your vote. Send me your survey
now, before you forget. Address your re
sponse to

Hobby Corner
Radio-Electronics
200 Park Avenue South
New York, NY 10003

I'll be looking for your answers.

" I agree, Harold , the reception up here
would be great, but where would the chil
dren go to school ?"RE882

360116RE

NEW
Understanding
Electronic Control
of Energy Systems
$6.95

that video stores have sprung up everywhere
just to sell and rent taped programs. Video
disc players are making a big splash in the
market and I won' t be surprised to discover
that recorders will follow quickly.

There is no way that all the "wonders"
could be listed , but there' s one that cannot
be om itte d. Th at , o f co urse , is th e
microcomputer , itself. The hund reds of
thou sands of microcomputers In home s,
offices, and schools today have already had
a great impact on our lives. The significant
changes it has caused in education, busi
ness, and home entertainment' are only the
beginning of a revolution that will effect all
of us.

This five-year point is a good place to

All books $6.95.
Check your choices below.

INCORPOR AT ED

T EXAS INSTRUMENTS

Book
three
is free.
Buy any two books
in the Texas Instruments
Understanding SeriesT~ •

and get a third NEW
b k F Understanding

00 • • • ree. Automotive Electronics $6.95
Important books. Important subjects. Learn quickly and easily how
electronic technology is impacting today's automotive and energy
control systems.
For a complete list of current book titles, send for a Learning
Center Library catalog. It's free, too.

Prices subjectto change
without notice
~ 1982Texas Instruments

Send orders to:

Texas Instruments
P.O. Box 3640, MIS 84
Dallas, Texas 75285

o Learn ingCenter Library Catalog -CMIIOK (Free) 0 Understanding Microprocessors-LCB4023
o Understanding Electronic Control 01 Energy Sys- 0 Understanding Calculator Math-LCB3321

tems -LCB6642 0 Understanding Communications Systems-
o Understanding Automotive Electronics - LCB5771 LCB4521
o Understanding Solid-State Electronics-LCB3361 0 Understanding Computer Science-LCB4571
o Understanding Digital Electronics-LCB3311 0 Understanding Optronics-LCB4572

Enclose check or money order with sales tax(except AK, DE, NH, OR). Foreign orders mustbe in U.S. dol lars
and include shipping charges. No phone orders, please.

City State Zip _

NOTE: Offer expires1111/82

taken place in our hobby in that short time.
We have available to us many things that
were only on the drawing boards then , and
some that we didn 't forsee !

Very complex integrated circuits at low
prices are just a phone call or a quick trip to
the parts store away . There are micro
processors, one-chip 64K random access
memories, complex sound generators , and a
host of others. " Computer boards" are con
trolling more and more of the conveniences
and necessities of life .

Home reception of TV direct from sat
ellites is a practical reality. " Microwave"
ovens are common appliances in kitchens
around the co untry . The ownership of
videotape recorders has grown to the point
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r------------------------------------------------,
Electronics Paperback Books

Quality Paperbacks at Affordable Prices
CHECK OFF THE BOOKS YOU WANT

L--------------- J
~

co
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I\)

»
c
o
c
(j)...,

I

I

........................
<,

. ZIP

--
Address

City . . . .. . . . . . . . . . . . . . State

Prices good until Sept. 30, 1982

I AUDIO PROJECTS
$5.00. Preamps
m'.(' /I PO,",CH amps
too e cc et-c r prO/llCts
are Just sameolth,s
botl k s con ients

:::J POPULAR
ELECTRONIC
PROJECTS-Book 2
$5.50. Latest In
Ih,S 3'YOIl,l"'tl set
Mor. crorecu fo r lhe
hobb y,st

-, ELECTRONIC
TIMER PROJECTS
$5.00. Many po !o~bltl

app li call OnSare
coveled S,mple and
com plex ttrcu,tlare
,ncluded

Name .. __ .. .

'] POPULAR
ELECTRONIC
PROJECTS-Book 1
$5.00. More c,rCu,ts
Ihat build on thoM ,n
the preced ,ngyoll,lme

......... .
EJectronte
CIoN"....'

... .. . ..... .... . . .$ - - _. -

.ELECTRONIC TECHNOLOGY TODAY INC.
P.O. Bo x 83, Massapequa Park, NY 11762

--
D

--
Number of books ordered

Tota l Price of Books .

Sales Tax (NY State Resident s) .

Shipp ing (60c 1st 2 books. 25c ea additiona l)

TOTA L ENCLOSED . .

--",..

I

I

I
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COMMUNICATIONS CORNER
Deciphering antenna specifications

HERB FRIEDMAN, COMMUNCIATIONS EDITOR

FIG 1

tance), and if it is a specific ratio longer than
the dipole, it will reflect some of the energy .
That will increase the amount of energy
radiated forward while reducing the energy
radiated to the rear. Within reasonable
limits, adding additional elements (called
parasitic elements) behind and in front of
the radiator squeezes even more energy for
ward- the energy being taken from the rear
of the basic dipole-radiation pattern . It is
often easy to achieve between a lO-dB to
13-dB forward gain in a moderately priced
antenna; though lesser gain is common at
the lower HF frequencies because the an
tenna size becomes an important considera
tion.

When the antenna sensitivity has been
squeezed forward, we come up with the
" front-to-back ratio" . That figure rarely in
dicates true reception conditions unless the
user interpolates the values. For example:
Assume that we have a " super" antenna
that has a IO-dB forward gain . Since an
antenna has the same"gain" for receiving
as for transmitting, our "super" antenna
provides a lO-dB gain to received signals
arriving into the front of the antenna. Next,
assume that the " super" antenna has a 25
dB front-to-back ratio (a not uncommon
value). That does not mean that undesired
signals arriving into the rear of our ' 's uper "
antenna will be attenuated 25-dB below
what it would be if we were using a dipole
antenna. It means that signals arriving at the
rear of our " super" antenna will be attenu
ated 25 dB compared to signals arriving at
the front of our "super" antenna . Since our
"super" antenna has a lO-dB forward gain,
we must subtract 10 dB from 25 dB, and the
unwanted signal will be attenuated 15-dB
more than if received by a dipole.

The height of the antenna above ground
also affects how the signals are received and
radiated. Depending on the height above the
ground, the signals might radiate either
horizontally-actually a slight rise--called
low angle, or high angle, or almost straight
up where the best reception of the radiated
signal would be by a receiver mounted in an
airplane flying over the antenna. (See the
ARRL Handbook for a complete discussion
of directional antennas .)

As for vertical antennas, such as those
used for CB and VHF: again , the reference
antenna should be the " theoretically per
fect" vertical dipole (shown in Fig. I-a), or
its cousin, the coaxial antenna-which has
the same gain/radiation characteristics . One

The problem was , in a field where var
iations of 2-3 dB are the minimal practical
value , the boys who wrote the advert ising
copy started to deal in tenths of a decibel.
One way that was accomplished was to
change the standard of reference . Soon, in
stead of seeing antenna gain referenced to
the dipole, it became fashionable in some
ads to use an "isotropic source" as the
reference radiator. An isotropic source is an
imaginary , theoretical antenna, that radiates
equally in all directions; its output in any
direction is slightly less than that of a di
pole. Therefore, if you compare the foward
gain (output) of an antenna to an isotropic
source instead of a dipole it is possible to
claim an additionaI2. 1-dB gain because an
isotropic source has 2.I -dB less forward
output than a dipole.

With such terms as isotropic source and
negative tilt; and specifications that in
cluded front-to-back ratios translated to an
tenna gain, the ads became so bad that final
ly one manufacturer-tongue in cheek, of
course-used a wet noodle in space as the
radiating reference. As you might expect,
that claim caused no end of amateur-radio
club discussions concerning the practicality
of boiling the noodle in salt water for a
better impedance match to a 72- ohm
transmission line.

Notwithst anding the we t noodl e or
isotropic source radiator, gain and front-to
back ratios, using a dipole as the reference
will tell you a lot about the way an antenna
will perform for you.

First off, an antenna cannot create radia
tion. It can only take the energy put in by the
transmitter and re-arrange the way that it is
radiated. For example, we mentioned that
the radiation pattern of a dipole in the hori
zontal direction is shaped like a figure eight:
that means that there is equal energy going
out towards the front and rear. Ifwe place an
element near the dipole (at a calculated dis-

1
r

I
tPk

b C

BACK IN THE FIRST DEPRESSION (1930- 1939), I

worked after school for an uncle who re
packaged vinegar. Actually, he didn 't re
package by filling small bottles from a mul
ti-galion " jobber ' s drum"; rather, he sold
small bottles on which he slapped a cover
label over the original. The new label read
" Super-Sour Vinegar." When I asked why
he didn't just call the stuff vinegar-which
it was- he replied that no one would pay the
few pennies extra he charged if people be
lieved they were buying ordinary vinegar.
But the public would splurge--even in the
depression-for a super something: Es
sentially, Uncle Joe was saying that few
would buy his product if he told the truth.

About thirty years later, antenna man
ufacturers were to fall under the spell of
Uncle Joe ' s philosophy, and technicians
and experimenters would be hard-pressed to
unravel the mysteries of consumer-service
antennas: those intended for SWL, CB, TV,
amateur, and VHF-UHF monitoring.

From the time Jonah invented maritime
mobile by transmitting his S.O.S. from the
belly of a whale (spark-gap, of course) , the
dipole antenna has been the standard of
reference. The dipole is a V2-wavelength
center-fed antenna. The energy radiated by
that antenna in the horizont al direction is
assumed to be in the shape of a figure
eight- maximum at right angles to the wire;
minimum off the ends.

The amount of radiation at right angles to
the center of the dipole antenna, at the same
height as the antenna, was the forward
power reference to which all other antennas
for the same frequency were compared . If
you built an antenna, which when sub
stituted for the dipole resulted in an increase
of twice the forward-radiated RF energy ,
you had built an antenna with a 3-dB gain
compared to a dipole . (There is nothing like
rational standards: it allows everyo ne to
know what everyone else is talking about. )
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!!8t! SMITH'CORONA

WE CARRY THE FULL
TRS-80 'PRO DUCT LINE

*W RITE FOR FREE CATALOG*

MICRO MANAGEMENT
SYSTEMS, INC.

PARCEl DIVISION - DEPT NO.1 5
2803 Thomasville Road East

Cairo , Georgia 31728
GA. & INFO 912-377-7120

Thousands of Satisfied
Customers Since, 1978

1M . Tand y Corpora t ion

I If!'s, t hi$ I ' -!\\ \

PURE RADIO SHACK EQUI PMENT - FREE COPY O F WARRANTY UPON REQUEST

tall- _.. ~

TOLL 1-800-841-0860FREE
TRS-80Model II. From '3098
TRS-80 Model 16 From '4158
TRS-80 Color Computer. From '309
TRS-80 Model 111. From '609
Centronics 739-1 '499
Smith Corona TP·1 •
Daisy Whee l Printer.•• 695
VIC.20 Co m p ut e r •••.••••. '249

TRS-80T

bYRADIO SHACK - BUY DIRECT-DISCOUNT PRICES
VIC:20'""',.."...., .- '""'....

CIRCLE 18 ON FREE INFORMATION CARD
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ANTI STATIC DESOLDERING TOOL. The
new Anti-static desoldering tool, PA 1704,
was designed with quality, versatility and per
formance in mind, The unit is entirely conduc
tive. discharging static build-up once touched
by a grounded operator. This desoldering
pump wi ll allow a ground ing strap to be
attached to the tool, thus alleviating the need
to ground the operator or work surface , Pala
din Corporation, 31332 Via Colinas Suite
106, Westlake Village, CA 91362, 213-991
4970, TWX 910-494-2799

CIRCLE 35 ON FREE INFORMATION CARD

2300 MHz DOWNCONVERTER kit
for Amateur microwave recept ion . $35.00
postpaid. Highest quality components.
Send SASE for information filled catalog
of other converter kits , preamps, acces
sories and parts. VISA and MASTERCARD
accepted.

SMP • Superior Microwave Products, Inc .
PO Box 1241 Vienna, VA 22180
1-800-368-3028 1-703-255-2918

CIRCLE 32 ON FREE INFORMATION CARD

CHRONO-MODULE FOR APPLE II
FEATURING: Y/M/D, H:M:S, day of week.
SW. select int, H,M,S with software disable 1
K fast CMOS RAM, write disable SW. &bat
tery backup makes RAM act like a fast eprom.
4 software selectable 256 byte pages. 3 driv
ers supplied to put time date on: video dis
play, into a string , and time stamp disk files.
Price $149.00. Microcomputer Division of
US Module, lnc., 2801A Broadbent Park
way N.E ., Albuquerque, New Mexico
87107. 1-800·545·6294

CIRCLE 34 ON FREE INFORMATION CARD

THE MEAN U TILE KIT
New compact kit of electron ic tools. In

cludes 7 sc rewdrivers , adjustable wrench ,
2 pair pliers, w ire stripper, kn ife , al ign 
ment tool , stainless rule , hex-key set,
sci sso rs, 2-flexible files , burnisher, sol 
dering iron, so lder aid , solder and de
soldering braid . Highest qual ity padded
zipper case. Send check or cha rge Bank
Americard , Mastercharge, or Amer ican
Express. The JTK-6 sells for $90.0Q-Jen
sen Too ls Inc. , P.O. Box 22030, Tempe,
Arizona 85282, (602) 968·6281 .

CIRCLE 36 ON FREE INFORMATION CARD

UNGAR'S NEW STATIC-FREE DE·
SOLDERING PUMP, Pump 7874A features
static free carbon tip preventing damage to
micro-circuits, Easy-set plunger with built-in
safety shield, press release switch,automatic
tipcleaner and replaceable Tip # 7876. Pump
is %" D. x 8'12" L. , made of aluminum with
durable anodized finish . Suggested Resale:
$17.95 each. Available through your Ungar
Distributor or contact ...Ungar, Division of
Eldon Industries, Inc., P.O. Box 6005,
Compton, Ca. 90220 (213) 774-5950, (800)
421·1538.

CIRCLE 33 ON FREE INFORMATION CARD

AMATEUR MICROWAVE RECEIVER SYS
TEM (pictu red) provides wide-band, high
gain reception of amateur television trans
missions from 2.1 GHz to 2.6 GHz. View
on your tele vision. Order MA1 : $169.95.
MICROWAVE TELEVISION EDUCATION
MANUAL includes detailed microwave
downconverter, power-supply, and anten 
na plans: $16.25. SUBSCRIPTION TELE
VISION EDUCATION MANUAL: $14.95.
Add 5%. shipp ing and hand ling. Informa
tive catalog: $2.00. ABEX, P.O. Box 26601·
RE, San Francisco, CA 94126-6601.

CIRCLE 37 ON FREE INFORMATION CARD
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way to achieve omnidirectional radiation is
to take a horizontal dipole and flip it 90°,
running the transmission line away at right
angles for Y4-wavelength to prevent induced
RF currents in the line. Alternatively, the
radiator dipole could be replaced with a
coaxial radiator that allows the transmission
line to be run inside a coax sleeve directly to
the radiator.

For high forward gain we would simply
use a vertical version of the directional
beam antenna.

Most vertical antenna systems are de
signed for omnidirectional radiation with
"gain." Gain is achieved by compress ing
some of the energy that is normally radiated
skyward towards the ground . It is that "ex-

tra" energy at ground level that provides us
with "gain." (At least it is gain at ground
level. )

At the relatively lower frequencies, such
as 27 MHz, where the antenna is somewhat
large to begin with, we obtain the compres
sion by using a radiator larger than 0.5
wavelength and a ground-plane, as shown
in Fig. I-b . The ground-plane can be a vehi
cle or elements arranged to form a ground
skirt. When using a ground-plane, the radia
tion pattern is formed by a " mirror image"
from the ground; and it is even possible to
tilt the signal towards true ground, provid
ing a smidgen extra signal where it is most
needed.

At the VHF/UHF frequencies where an-

tennas are relatively small, gain is attained
by simply stacking several antennas one
above the other, each fed through a match
ing section of transmission line. Alternate
Iy, several radiators using collinear feed
(see Fig. I-c) can be concealed within a
plastic or fiberglass sleeve: those are the
long-pole antennas that can often be seen
sticking up over the tops of taxi and pet
roleum-dealer headquarters, just to name a
few user examples.

Though there are many ways to achieve
"antenna gain," the common thread be
tween them must be comparison to the di
pole if we are to have a reasonably accurate
idea of how the antenna will function in
actual practice. Any other reference is really
make-believe. R-E

Complete Microprocessors line. peripherals & Terminals.

SCM TYPEWRITER SPECIALS

?ta!ilt'J. !lltc.
519 DAVIS EVANSTON. ILL. 60201 TEL 312-869-<>144

SOROCIQ135 795.00
TI·99/4A 340.00
Epson MX·60 call us
Color Monilor call us
TI·81O 1395.00
80 Column Board .. 245.00

Hp·llC NEW call us
HP-12C NEW call us
HP-41 C Mem Module ..26.00
Hp·67 29500
HP-97 570.00
Quad Ram ca ll us
Application Pac ca ll us
HP/83 1670.00
HP/125 Computer .. call us

INTREPID . S274 00
CLASSIC 12 16400

$28400
29400

s 42001 TI·59 . .$175.00
. Call us TI·55 II . .. . .39.95

6000 Speak& Spell .. .4995
15500 TIProgrammerLCD 5495

. 3900 MBA . . .4995

HEWLETT-PACKARD
HPI37E 72 00
Hp·33C8500
HP·34C . .115.00
HP·3BC 11499
Hp·41C Prog 180 00
HP-41CV 234.00
Hp·41C Printer 285.00
Hp·41C CRD RDR .. 169.00
HP/85 1990.00

Vislcalc . . . .200.00
Microsoft l l60 320.00
IDS PRISM 80 .ca ll us
IDS Prism 132 callus
Epson MX-100 calius
TI· 745 .. 1440.00

SCM 2200
SCM 2500

Invest. Anal
Accessories .
TI -58C
PC100C . .
TI BAli .

Texas Instruments

TO MAGAZINE RETAILERS:
Radio-Electronics Magazine is pleased to an
nounceits " Retail Display Allowance Plan" avai l
ab le to retailers interested in earning a display
allowance on Radio-Electronics Magazine . To
obtain details and a copy of the formal contract,
please write to the Marketing Department, Kable
News Company, Inc., 777 Third Avenue, New
York, New York 10017, ournational distributor,
who will act as administrator of ourplan . Under
our Retail Display Allowance Plan , in considera
tion forfulfilling conditions ofthe agreement, you
will be entitled to receiveadisplay allowance. This
planwill become effective forallissuesyou receive
subsequent towritten acceptance on ourbehalf of
your application.

COMPUTERS

All units shipped in original cartons with accessories
according tomanufacturer 's specification. Send
money orders. personal check 2 weeks to clear . In
Ill inois add 6% sales tax. Add $6.95 minimum ship
ping & handling charges per unit. We ship UPS.
Subject to avai lability. Written warra nty for specif ic
pr oducts can be obtai ned free upon request. Above
prices are for mail order and prepaid only. Prices and
specifications SUbject to change wit hout notice. Send
mail orders..
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CHARGE TO VISAORMC TOLL-FREE
1-800 -654-8657 gAM to 5PM CST MON-FRI

"""'.J;,, I' ECTRONIC
~ ROJECTS

FOR
ICIANS

~ s

.o.l~oh
~". ...) ?

S'\4~,
now an ohm from a volt, Craig

Anderto ' y revised and expanded boo k shows
you how to bui ld 27 accessories that enhance you r
sou nd and broaden yo ur musical hor izons.

If you're an old hand at musical elect ronics, you' ll
really apprec iate th at all of th.ese processors, from
Tube Sound Fuu to Phase Shi ft er are compatible
and work together wit hou t creati ng noi se, signal loss
bandwi dt h co mpression or any of the ot her problems
common to interco nnecti ng effects from diff erent
manu factur ers. There's even a comp lete chapte r on
how to modi fy and combi ne effects to produce your
own custo m pedal board . .

Low cost proj ect k its avai lable from PAIA help make
even vour first ex posur e to elect ron ics a pleasan t
nasste-tree expe rience and thanks to the sound sheei
demo record bound into me bOOk you know just how
the completed device wil l sound before you even start.

DIRECl'INQUIRIES TO:

IDiAElectronics, Inc.
1020 W. Wils hi re Blvd ., Ok lahoma City, OK 73116 · (405)843·9626

1- - - - - - - - - - I J RUSHMYCOPYOF "ELECTRONIC PROJECTS FOR 1I MUSICIANS", $14 .95 plus $1 postage enclosed. I
( (SEND FREECATALOG OFarHER PAJA PRODUCTS.

I name I
I address I
I city state--zip I
I IIUAElectronics, Inc. I

Dept. SR, 1020 W.Wilshire Blvd., OklahomaCity, OK 73116.
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LOW B+, SANYO 91C48N
T ha nks for prompt re ply to my ques

tion abo ut low 8+ on a Sa nyo 9 1C48N.
I found it ; I had replaced Q90 I. the
vo ltage regulator, and the re placement
turned out to be the wrong type ! (My
parts supplier didn 't have the origina l.
a nd subs tituted anothe r pa rt for it.)
After I go t the proper part, the set
wo rked fine !- N .G., Cardiff, NJ

Whe n you replace a part , and f ind
the same symp toms, readings , etc . that
you got with the other, you should
suspect that the replacement used
wasn 't right.' It' s a goo d idea to try a
diffe rent one whe n that happ ens . R-E

and C422 , are critica l. Use exact dupli
cates for substitutes. Also, run the core
all the way out of the horizontal-hold
control (os cillato r co il) and check to see
w he ther a part of it has been broken
off! Th at upsets the inductance and
makes the osc illator ru n faster!

O ne more unlikely, but possib le,
caus e . Check the po lar ity of the co m
pa riso n pu lse fed into the AFC: the new
tl yback may have it reversed! That can
really mess th ings up!

BURNING RESISTOR
I get raster but no video in a Sharp 2K

39. Resistor R207, 470 ohms , in the plate
feed to the last IF tube burns up. I tried a

bigger resistor, but get no voltage on the

MULTIPLE IMAGES
After replacing the flyback in this Ad

miral 19P647C, I got a raster, but now I
have three pictures overlapping on the
screen! I checked the capacitors and re
sistors in the horizontal frequency-deter
mining circuits, but without luck. Would
you take a peak into the crystal ba//?-E.A.,
Bronx, NY

Well , yo u' re in the right area- the
cause mu st be so me part in the fre
quency-determining circuitry. It' s sort
of an oddball Co lpitts oscillato r, and
the two capacitors ac ross the coi l. C42 1

regul ate it. Off the bri dge- rec tifier out
put there is a 1.0 J1 F, l60-volt electro lytic,
C-SOS, It s "+" terminal is connect ed to
+ 135-volts DC; the " - " terminal to 9
volts DC. If the capacit or develops any
leakage it upse ts th ings, and in some
cases can self-des truct! Repl ace it with
a n exac t duplicate-ECEA-160VIE or
a s imilar part number. Wa tch the
polarity whe n yo u install it!

Sylvania D-16: T he re may be co lor
problems-ringing, e tc, On a very high
fr equency RF signal. the color may be
be tter. Th ere' s a 4SK, 2-wa tt resistor
th a t feeds almost a ll of the 8 + to the
col or stages . With age, that res istor
changes in va lue, usually going lower
(o ne dropped to I. SK). Th e PC board
may be scorche d. In st all a new resis to r
and recheck .

IBM PERSONAL
COMPUTER?

»
c
G)
c
(J)
-l

Hundreds of colorful pages packed with news of add-on products,
software programs, services, and how people are already using
their IBM "PC'S". Subscribe to PC Guide™and save up to 25%off
coverprice. Six issues for only $14.50 or 12 issues for $27:

Mail check with name, address and ZIPto:¥
PC Guide, 1528Irving sr,
SanFrancisco, CA 94122.

Phone credit card numbers to 415/753/8092.

LIST - 117'5 .00

ONLY
$149.95

INTRODUCTORY PRICE

212-531-9004

DOWN CONVERTER/ANTENNA
COMB INATION

• 2 MICROWAVE PREAMP STAGES for muimum pin
• ONE PIECE CONSTRUCTI ON simplifift inst , lI't ion
• A LUMINUM AND l l NC PLATED STEEL for durabi l ity
• BUILT IN Al B SWITCIi with morw than 95dB isol.tion
• 2.1-2.& GHz Cown -'I ham, commtfCi. 1and ITFS,.........

DEALER INQUIRIES INVITED

WE CARRY A COMPLETE LINE INCLUDING PARABOLICS

Yo u GET: 75' down le8d
3' jumper

JOOohm m. tctl ing transformer
deui*t instructions

TRITON
MARKETING CORP.

VN " of enjoy ment are youn with our mode l OCV-1 -A. Two pu emp 119' cou pled
with the 'f~i Intflln.lhousint provide . ty picl l lV'St"" 9I in of 53dB .

MODEL DCV-l - A

• Money-back guarantee: If not satisfied. return mailing label in ten days for full refund. <0
00
I\)
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HAS LI M IT-S ET

10 Up
Each

$ 170 .0 0

$ 14 5.0 0

",,

1-9
Each

$199 .9 5

$169 .95

AFFORDABLE

MODEL 8025 has 0.25% DCV accuracy, limit
set on AC/DC V&A, 28 ranges. 5 funct ions .

1126 Corne ll Avenue. Cherry Hill , NJ 08002
Te l. (609) 488-1060
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MODEL 8010
MODEL 8025

MODEL 8010 shown above has 0 .1% DC
accuracy; five functions, 30 ranges con
tinuity beeper; diode test; 7 Ohms rang es
from 20n to 20Mn w it h resolution down
to 0 .01 n; 10 Am pere AC/DC ranges; low
battery ind icato r; full ove rlo ad prot ect ion;
easy acc ess battery and fuse compartment
and comes complete with battery , spare
fuse, test leads and one year parts and
labor w arra nty.

FROM

~~

• Ideal for incomi ng QC testing.
• Easy to use by unskil led or

non-technical personnel.
• Beeps whenever the voltage,

current or res is tance being
measured is wi thin the set l imits,
and simulta neously d isplays the
prec ise reading .

_.,_.
:- . . ..- 'oc.

lOA A COM V {}

;/ ri)5;@t@
L~~ ..

~·""( ).i\H 8 010

DIGITAL

M EASURI NG

M ACHINES

NORTH
AMERICAN

BREAKDOWN UNDER LOAD
I tried a new yo ke and the capacitor

yo u sugges ted on the Admira l T- IKB
ch assis th at I was having problems with.
I finally replaced the flyback, and that
fixed it. The old one was breaking down
under load , even though it checked OK.

Thanks to James Jiranek of Farming
ton , IAfor that one .

DARK VERTICAL LINE
I wrote you about a dark vertical line on

the right side of the screen of a GE 19YA
and you suggested several possible causes.
The problem turned out to be C702 , a
special capacitor (part no. EP 25X60). I
hope this will help someone in the future.

It will. Thanks to L.P. of Lincoln, NEfor
this one.

output end! I've changed the tube, and
also the first-IF tube. I need ideas!-B.M.,
Coopers Mills, ME

It loo ks as if yo u've go t some kind of
a dead short in the plate or sc reen cir
cu itry of the last IF . If it doesn't show
up on an ohmmeter, something may be
breaking down unde r load-the screen
bypass-cap acitor or some other part .
Try thi s : Leave the resistor ou t of the
circuit ; then turn the se t on and read
the grid vo ltage on the last IF tube . If
the interst age tran sformer is shorted, it
would put a treme ndo us pos itive volt
age on the gr id of the 4JC6. Th ose tubes
can carry very high currents-enough
to burn the resistor.

The onl y other thing left to do wo uld
be to ch ange T202. the IF output-trans
former ; something in the primary wind
ing may be bre aking down to ground .
Something in here is bre aking do wn .. .
it' s just a matter of finding it.

FOCUS PROBLEMS
The size of the raster shrank on this

Zenith 4B25C19.I found a bad voltage reg
ulator on the +25-volts-DC source and
replaced it. Now I've got a good picture
and color, but the focus is poor. Any
ideas?-C.B., Jamaica, NY

I' ve got a couple. If the focus voltage is
OK, there are two things that could be caus
ing your difficulty. Let' s take the easy one
first.

Take the socket off the CRT and examine
the focus pin. If it' s covered with a light
greenish powdery stuff, clean it very well
and tigthen the socket contacts. The oxida
tion may be keeping the voltage from even
getting to the pin. To check your results,
remove the CRT socket just far enough so
you can get at the focus pin to measure the
voltage on it. If it's there, and the focus is
still poor, you've got a more serious prob
lem-something's almost certainly wrong
with the CRT. (It' s probably gone " soft" .)

In most cases, though, the cause turns out
to be a bad socket-contact. Try the chassis
on a test jig to make sure before you pull the
picture tube.

Continent al U.S.A. Cred it Card Buyers Outs ide Connecticut

CALL TOLL FREE 800-243·7428
To Ord er From Connec ticut or ForTechn icalAssistance, Etc.,

Call (203) 354·9375
NETRONICS R&D LTD.ro;p; ~321
333 Litchfield Road, New Milford, CT06776
Please send the items checked belo w:
o ELF II " Beginners " Kit ... . . . .. . .. .. . .. • .. $139.95
o RF Modulator $ 8.95

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. se rvice it--even play games with it on your
TV! It' s here in the New ELF II "B eginners" Package, only
from Netronics. Only $139.95. Here' s the package: I. your
own micro-computer, the famous ELF II (featu ring the RCA
1802 CMO S microprocessor) in kit form with step-by-step
instru ct ions on how to build it. D iagnost ic Ana lysers including
2. your own Logic Probe, 3. Pulse Ca tcher, 4. 8 bit Test
Register, 5. Logic Analyzer, 6. Gate Arrays, 7. Non-Technical
Manuals on ho w to use ana lyzers , how to get into the guts of the
computer. what makes it tick, how to service it 8. Sample
Program s that teach you machin e 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 available. 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
Tal king Board, Color/Music, ND-D/A Boards for Robot
Controls and much, much more. We' ll take you by the hand
with the Ne w ELF II " Beginners" Package. Only $139.95 .
Mail or phone in your order today and begin.
Specifications: ELF II " Bcsinners" Packaae
The compute r features an RCA CMOS 1802 8 bit nUcroprocessoraddressable to
&4Kbytesw ith DMA, intcrrupt. 18Re sisters,A LU,2S6 byteRAM expandable to
64K bytn. Professional-He x' keyboard , fully ckcodcd ~there's noneed to wute
memory with keyboard s<:anninl circuits. built-in powcrre lu lator,S skll plus-in
expansion BUS (less connecton). stable crysta ldoc k fOftiminl purposes and a
double·sided. plated throuJ,h PC Board phis RCA 186 1 vkko IC to display any
scamentofmcmoryona vid«l ll'lOnJtororTVscrecnalon lwi th thekJcK:ands upport
cireuitryyou n«d tole am everyoneofthc RCA J802 's cap&bilitie5.ThediqtlOltK:
analyzers aid in understand inl and uoulXe shootinlyour ELF II, as well as other
compute r and rrUctoprocessor produ(:ts.

WETAKE
YOUBY
THE HAND!
You'll learn all about computers: how
to build, program, service, even playTV
games-without knowing the first thing
about it! .

The New ELF II
"Beginners" Package
Your own expandable micro-computer
kit, 5 diagnostic analyzers plus circuit,
programming, diagnostic manuals, even
games you can play on TV. All only
$139.95.

Plus 53..00 for postage, handlin g and insuran ce
($6 .00 Canada)

Connect icut Resid ents add sa les tax

Total Enclosed $
~ 0 Personal C heck 0 Cashier's Check/Money Ord er
Z 0 Visa 0 Master Ch arge (Ban k No. _
o ACCL No. _

~ Signature Exp. Date _
() Print
~ Na me _

W Address _

o Cityo« I Stale Z ip _OC L J
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From it s first printing in 1934
t o today's newly revised 22nd
edition, Sams highly popu lar
RADIO HANDBOOK has
remained the undisputed leader
among textbooks in the field of
short-wave radio
communi cations.

This big, new 22nd edition
explores the basic principles
of radio communications,
including signal propagation,
equipment design and
operation, and transistor and
Iet echno logy. You'll also find
comprehensive comparisons of
vacuum tubes and transistors,
a complete discussion 'of
amplifiers, power supp lies,
electronic t est equipment,
antenna desig ns, and
const ruction techniques!

Order now and star t taking
the static out of your radio
communication system today!

RECEIVE A GREAT
TRANSMISSION

FROM SAMSI

A mount of o rder S- :
Add handli ng costs ~:

Add lo cal sales ta x where applicable S- :
Tota l am ount of o rde r $_ _ :

: Full pa y m ent must acco mpa ny your o rd er.

: Payment enclosed : 0 Check 0 Money Order
: 0 VISA 0 Mast erCard Int erbank No. _

: Account No . Exp ir at io n Oat.e,e _

: Name {print] _

: 5Ignat ure' _

: Address _

: City 5tat Zip »
~ ~a~~ l t~~I,:;e8eO~k8~~~i;~;r6~~ ~~d etrhbyn~::'oen~f 6~~~ ~ g
.g o od i n U.S.A . o n ly. Offe r expires 12/ 31 / 82 . • (f)
: Pr ices su bje ct to ch a n ge w it h o ut n o t ice . Wh en : ~
• p h on e o r de r i n g , g i ve Sam s O pe rato r th e cod e·

: nu mber in t h is box. IA D204 1: ~
•• •• • ••••••• • • • •• ••• •• ••••• • ••• • •• ••••••• •• I\:)

: RADIO HANDBOOK-
: 22nd Edit ion No. 21874 ~ $34.95

SAMS BOOKS™
: Mail to : Howard W. Sam s & Co ., In c., 4300 W est:
: 62nd St ., P.O. Bo x 7092, In d ianapo li s, IN 46206 :

Quant ity :

STARTUP PROBLEM SOLVED
Thanks for the helpful hint on the GE

ABIAC chassis in the May 1982 Radio
Electronics. I solved an intermittent start
ing problem in one of those chassis by run
ningjumpers between eyelets W41A-B and
W42A-B, but there was still some doubt in
my mind until I read the article. Now I feel
better.

Thanks to C.H. in Alplaus, NY . I' ve had
several other letters about the same prob
lem and it has been fixed using the same
method-just run short insulated jumpers
between the points that you suspect . One
case needed three different ones . Always
look out f or that when you run into in
termittents in those sets .

ION BURN
We've gota ten-year-old, ts-tncn, black

and-white Zenith In the shop. It's got a
fuzzy dark spot In the center ot the CRT,
but you can see some picture behind it.
The tube checks out a bit weak, but OK.
Got any Ideas?-D.S., Newton, IA

What you seem to be describing is an ion
burn but , if the set is only 10 years old, it
should have an aluminized screen and be
immune to that problem. You say you can' t
see the spot with the set off, so it doesn't
sound like the old ones-there the spot was
visible all the time.

It looks like you've got me! The only
thing I can suggest is trying another similar
tube, using the set you've got as a kind of
test jig , to see if there' s any change. If
there' s anyone out there who's run into a
similar situation, let me know.

MORE ON DYNACO PREAMP
I'd like to add a bit to your ideas on the

Dynaco preamp problem presented by 1.F.
in the April 1981 Radio-Electronics. I' ve
seen it quite often, and the cause turns out to
be intermittent transistors . I'd recommend
replacing Ql and Q2.

That sounds like good advice . Thanks to
E.S. , Arrow Electronics of Corydon , IN.

MORE ON CRACKED 6LF6's
In the Apr il 1982 issue of Radio

Electronics you replied to a technici an who
had a cracked 6LF6 tube in a Quasar. (That
was a replacement-the original had also
cracked .) I' ve run into similar things in
some of those sets, and the damper tube is
respon sible for a lot of them. Always
change the damper tube if the 6LF6 self
destructs in that manner.

Also, while the 6LX6 is a better tube than
the 6LF6, don 't use it in Quasar portables or
the 0.6 -amp fuse will blow. That fuse is not
used in the console models , though.

Finally, the 6BL8 oscillator tube can
cause the 6LF6 tube to fail, but won' t crack
the glass. Check pin 15 of the FA panel and
make sure that you get at least - 45-volts of
drive . Some 6BL8's are " hotter" and will
get up to - 60 to -70 volts, but you need at
least -45 volts.

Thanks very much to V.E. ofJanesville,
WI for those hints. R-E

MOSFET
Power

Amplltlers
· BUILT·IN HEATSIN KS ·O NLY 5 CONNECTIONS
REQUIRED· 5 YEAR WARRANTY

cnoose ILP MOSFET power amps wh en you need th e ut 
most In perfo rmance wit hou t spending b ig money. They
p ~ovld e the fas test po ssible slew rat e. low distorti on at
high frequenc ies, + bett er th erm al s tab i l i ty . MOSFET
powe r amps wo rk wi tf co mplex loads wit hou t diff icul ty
and withou t crossover distor ti on. Three models are
avalla~l e. wit h In tegral hea taink to mount on you r own
chassis (o ptronal rack moun t cabinet avai lable) . Co n.
necno n is s imple - via 5 Pin s. MOSFET s can be co m.
bi ned wit h ot he r IL P mod ules to crea te alm ost any audio
sys tem , whatever yo ur age or experience .
u ttra-u s pec ifica t io ns : Slew ra te 20Vus . Rise time 3 us.
SIN ra ti o 100 ~b. Frequency response (-3 db) 15 Hz - 100
kHz. THD (Typical a t 1kHz) <0.005%. IMD (SOHzJ7kHz
4:1) <0.006%.
MOS120 6OW/4-sn (req ui res ± 45V) $79.95
MOS200 120W/4·8n (requires", 55V) $129.95
MOS400 24QW/4n (req uire s ± 55 V) $199.95

WRITE FOR FREE CATALOGUE LISTING'
'BIPOLAR POWER AMPLIFIERS ' HIFI PREAMPS
'MI X~RS ' POWER SUPPLY UNITS ' CABINETS

' GUITAR PREAMPand more

Endeco profess ional featu res include
safety light that denotes high, low
and off on switc h models . SS con
struction for lon g life , light weight
and balance for easy use.

Contact your distr ibutor for Endeco
desolde ring an d so ldering irons , kits
and equipment-or write us today.

Enterprise Development Corp.
5127 Eas t 6 5th Street
Indianapolis. IN 46 220
Ph one: (317) 25 1-1 231

GLaDSTOnE
Electr onics 90 1 Fuh rmann Blvd., Buffalo, NY, 14203

CALL (716) 849 ·0735 to order . Have you r
VISA or Mast erCard read y. For in fo rma ti on
call (416) 787·1448 or c irc le read er num ber.
Dealer lOEM en quiries (4115) 787·1488. In
Ganada : Gladstone Elect ronics. Toront o .

Vital protection
for PC Boards

~
.

~o / '"

0&" '0' " ,~." fl4···
I

Be safe. Desolder PC co mpo nents
with Endeco irons . Get proper HEAT
TO MELT and s trong VACUUM
ACTION TO LIFT so lder and cool
both PC board and co mpo nent
without damage .

These PC co mponents repla ced fas t
with Endeco desolde ring or solder
ing too ls.
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FAST RELIEF

NEW PRODUCTS
from

SOLID STATE HEADACHES

For more detai Is use the free
information card inside the back cover.
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Features of the model M75 include a fuse
protected ohm circuit , easy-to-read three
color coded plate and front panel, diode
protected movement, sensitivity of 20,000

MULTITESTER, model M75, has seventeen
ranges, chosen to place most measurement
near midscale. For example: Midscale on the
low ohm range, 12 ohms, facilitates testing
motor windings, relays, and contactor coils.
Accuracy specifications are DC ± 3% full
scale; AC ±4% full scale, and resistance
± 3% full scale.

radio-frequency fi lte r. (Line noise is
usually caused by electrical equipment
such as motors, f luorescent lighting, etc .,
and resu lts in annoying static sounds on
radios and TV's.)

The Power Sentry-2 is priced at $49.95.
Surgeonics, Ltd. , 155 Kisco Avenue,
Mount Kisco, NY 10549.
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SURGE SUPPRESSOR, The Power Sen
try-2, has been developed to " f ilter" elec
t ric ity to insure against potentia lly disas
t ro us voltage surges (transients) . The
Power Sentry-2 simply plu gs into an elec
trical out let, and your equipment plug s
into the Power Sentry-2. Upon the occur
rence of a transient spike 10% above line
vo ltage, the Power Sent ry-2 reacts in tri l
lionths of a second to suppress the tran
sient vo ltage to a safe, non-destructi ve
level. It can suppress surges up to 6500
amperes for two mi lliseconds. It also re
duces power-l ine noise with its built-in

SOUND AND MUSIC BOARDS, model
PSGx2 and model PSGx4, are mu ltiple
programmable ' sound-generators for
Heath/Zenith computers. They use the
General Instruments AY3-8910 PSG IC
that can produce a wide variety of com 
ple x sounds under software contro l. Each
board comes with a speaker , and featu rers
a built-in aud io monitor amplifier and
crystal timebase.

Multip le IC's give mu ltip le comp lex
sou nds, and eac h IC has two 8-bit para llel
I/ O ports, which are brought out to con
nectors on the board . The boards create
so und effects for games and enable you
to play music from your keyboard . They
are easy to program in any language that
al lows you to output data to a port. They
come assembled, fu lly tested , and include
demo software and documentation.

The model PSGx2 for the Z!H89 has
two PSG IC's, plugs into P504 or P505 of
the H89 bus and uses any decoded port
add ress. It is priced at $125.00, plus $5 for
shipp ing and handling.

The model PSGx4 contains four sound 
generator IC's and plugs directly into the
H8 bus . It is pr iced at $225.00, plus $5 for
sh ipp ing and handl ing .- Mako Data
Products, 1441-B N. Red Gum, Anaheim ,
CA92806.

Easy, automatic, "hands off " operation
(Frees both hands for troubleshoot ing)

Simp le to use - no set up - no data
books

In, or out of circu it, GOOD-BAD analys is
of NPN's, PNP's, FET's, diodes and
SCR's

Instant, in or out-of-circuit leakage
detection

PRICED UNDER $150
THE MODEL 216 IS FAST,

RUGGED ANDAFFORDABLE

SEMICONDUCTOR ANALYZER

Model 216

Digital scanning circuit automatically
determines lead conf iguration

Low-p ower CMOS design for extended
battery lif e

Uses two standard 9V batteries (not
included)

Weighs only 12 ounces - fit s in your
pocket

High impa ct thermoplastic case with
snap-shut protective cover

en
o
Z
o
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W

u:J THE HICKOK ELECTRICAL INSTRUMENT CO.
o 10514 Dupont Avenue . Cleveland, Orno 4410 8
o (216J 541-8060 TW X: 810-42 1-8286
<l::
a:
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(When you buy 6 tape programs)

You get this fUll sized extra featured
computer with color, sound. music,
66 key expanded typewriter key
board and extended level 11 basic
for only $209 (list price $299) when
you buy 6 tape prourarns : We stock
more programs and accessories than
anyone! IMMEDIATE REPLACEMENT
WARRANTYI 2 to 7 days delivery'
Order Now:

-YOURS FREE.

Protecto Enterprizes
Box 550 • Barrington, IL 60010

Phone Orders (312) 382-5244
Write for Free Catalog

32-pages of test ins truments - from the
late st dig ita l multimeters to the famous
EICO scopes. Securi ty systems . Auto
motive and hobbyist products. Ki ts and
assembled. EICO quality. ErCO value.
For FREE catalog, check reader service
card or send 50t for fi rst c lass mail .

~ 108 New South Road
Hicksville, N.Y. 11801

15 DAY FREE TRIAL

Commodore VIC-20
Computer

$209 sale price
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The world 01
electronics

gee-wizardry
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the audio to ' the most desirable level fo r
individual comfort. Othe r features include
a MUTE switch to put the other party on
ho ld momentarily, automatic redial of the
last number dia led, and automatic re
charging .

The model EX-SOOO can be mounted on
the wall or used on a desk or counter top .
The suggested list pr ice is $299.95. Other
models in the Extend-A-Phone line offer
vary ing ranges and features, and their

priced at $181.95.-ELECTRONIC SPE
CIALISTS, INC., 171 So. Main Street, PO
Box 389, Natick, MA 01760.

CORDLESS SPEAKERPHONE, model EX
5000 , enables the user to enjoy a hands
f ree conversation up to 700 feet from the
base unit. It also provides two-way paging
and clear , reliable intercom capabili ty. A
vo lume co ntro l permits the user to adjust

en losureas
•as r I ea.

You've turned a good idea into a piece of equipment
now you need a good enclosure. Here 's how PacTec
can help you with our versati le enclosures:
• Attractiveyet inexpensive. • Durable ABS construction.
• Many sizes, colors, accessories. • Built in
bosses and slots speed component
mounting. • Availab le off-the-shelf
from sing le unit to production
quantities. See them at your
PacTecDistr ibutor. And ask
him for your free catalog.

PACIlTEC~rp.
subsidiary of La France Corp.
Enterprise and Executive Avenues
Philadelph ia, PA 19153 (215) 365-8400
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MICROCOMPUTERELECTRICAL FILTER,
The Magnum Isolater, model ISO-17, in
corporates heavy-duty spike/surge suppres
sion and features four individually quad-Pi
filtered AC sockets. Equipment interactions

are the reby elimi nated , and disruptive/
damaging power-line "pollution" (transients,
power-li ne noise, etc.) is controlled . The
modellSO-17 is rated for an 1875-watt load,
and each socket can handle a 1000-watt
load.

The Magnum Isolator, model ISO-17 is

DON'T
FORGET

ohmNDC and 10,000 ohmNAC, and a one
year warranty.

The model M75 comes with carrying case,
test leads, batteries, and instructions. It is
priced at $34.95.-Unlversal Enterprises,
14270 NW Science Park Drive, Suite 101,
Portland, OR 97229.



metering . For installation versatility, the
downconverter module (supplied) may be
mounted internally or at the antenna. Acces
sories for the model ESR24 include a remote
control, a remote tuning meter, and splash
proof housing.

The styling of this receiver makes it suit
able for either commercial or private installa
tions; the model ESR24 is priced under
$1000.00.-R.L. Drake Company, 540
Richard Street, Miamisburg, OH 45342.

percentage of the A supply voltage from 0 to
100%. When the A output is varied, the B
output will track the variations. (For example:
If the tracking percentage is preset to 50%,
and the A supply is set to 20 volts, the B
supply will operate at 10 volts. If the A supply
is then changed to 15 volts, the B supply will
change to 7.5 volts. Complete electrical isola
tion is always maintained.)

The model 1652 is priced at $465.00.
B&K PRECISION, Dynascan Corporation,
6460 West Cortland Avenue, Chicago, IL
60635.

EARTH STATION RECEIVER, model
ESR24, is designed for satellite-TV recep
tion, covers 3.7-4.2 GHz, and features digital
channel display, preset and variable audio
subcarrier selector, AFC for stability, and full
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CIRCUIT-DESIGNERS' AIDS, the Archer
Circuit Symbols Template (276-180
shown), and the Archer PC Board Layout
Template (276-179) are tools for students
and amateur or professional circuit designers
and builders.

Both outputs can be operated indepen
dently or in a tracking mode. In the tracking
mode, the B output can be preset to any
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POWER SUPPLY with dual auto-tracking
outputs, the model 1652, provides two vari
able A and B 0-to-25-volt outputs at 0-to-1.5
amperes each. A gene ral-purpose bench
supply, the unit is designed for test and en- .
gineering applications involving both analog
and MOS digital circuits.

price starts at $99.95.-Uniden, Extend-A
Phone, 15161 Triton Lane, Huntington
Beach, CA 92649.

$239

ZIP

Z-80BASED

ST

o MSTCRD EXP.o VISA

ACCT. NO.

ADDRESS

CITY
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NEW 23 'K
PERSONAL
COMPUTER

MICROCOMPUTER
A superb learning tool for students,
instructors, hobbyists.
Nothing else needed. Just plug in and start
learning! Complete experimenters manual , easy
instructions. 18 experiments., FUlly expandable
tor Z80-CTC , Z8G-PIO, EPROM, Breadboard ing
and prototyping. Invest with confidence. Nljlw
only $149.95, two for only. $279.95.
2KB BASIC interpreter now available , only $19.00.
Full money back guarantee !

PIllS-FREE Gin
DCheck this box for FREE
Z-80 Microprocessor
Programmll:lg and
Interfacing textbook when
you order within 7 days .
$12.95 valUi.!JJ(' [

~1R9 FQl' Immedi.te .ction "'II TOllFRE~
--~~~:~~1~00-426-1044

Redm ond, WA 96052

NAME
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The Circuit Symbols Template offers a
large selection of component and logic sym
bols, including symbols for fuses, antennas,
transformers, transistors, rectifier bridges,
terminals, capacitors, resistors, LED 's,
diodes, photodiodes, grounds, logic devices,
and more. It also offers two ruled edges with
1/10th-inch graduations.

The see-through PC Board Layout Tem- .
plate has exact-size stencils for the most
commonly used active and passive PC com
ponents, including integrated circuits and dis
crete devices.

The prices of these aids is $3.95 each.
Radio Shack, 1800 One Tandy Center, Fort
Worth, TX 76102. R-E
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10'-.SPECIAL FACTORY SALE PRICE!!

You get this new APF IM-1 full size, extra featured Computer:
Includes a powerful 6800 Motorola Microprocessor, 14,000
Bytes ROM with a simplified LEVEL.11 BASIC built in, 9,000
Bytes user RAM, Color, Sound, Full 53 professional keyboard .
Two 10 key numeric pads, two controllers, high speed built in
cassette that operates at 1200 baud, loads and reads 4 times
faster than other computers. Has built in speaker with volume
control , microphone jack, and 3-digit counter, high resolution
graphics 256 x192 (LIKE APPLE). Test display is 16 lines , 32
characters. It has 8 colors, will accept TAPE-DISK or PLUG
IN CARTRIDGES. Includes owners manual and BASIC lan
guage book, 90 days parts and labor warranty, UL listed, FCC
approved. All this in a beautiful black and white CONSOLE
CASE. Weighs 20 pounds, list price $599.95.

15 DAY FREE TRIAL Return within 15 days complete and
undamaged for refund of purchase pr ice.

DON'T MISS THIS FANTASTIC SALE!! Phone 312/382-5244 to
order and get delivery in 7 days , or send a certified check,
money order or personal check to PROTECTO ENTERPRIZES,
BOX 550, BARRINGTON, ILLINOIS 60010. We honor Visa and
Master Charge, Ship C.O.D. Add $15.00 for shipping , handling
and insurance. Illinois residents add 6% tax.
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EQUALIZERS PRICED
FROM $119. to $690,

LED METERS PRICES
$48. to $219.
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Call or wrlle lor lull producl/nlorma l/on. and pr ici ng 10:
AaRON-GAVIN •

123 South McClay Street. Unit F.
Sant a Ana. CA92701. 714)957-8710

No commuting to class. Study at your
own pace, while continuing your pre sent
job. Learn from eas y-to-understand les
sons, with help from your home-study
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 Commission
of the National Home Study Council.

Our free bulletin gives full details of
the home-study program, the degrees
awarded, and the requirements for each
degree. Write for Bulletin R-82.

Grantham College of Engineering
2500 So. LaCienega Blvd.

Los Angeles, California 90034

Earn Your

DEGREE

COLLEGE DEGREE
in your Electronics Career through

HOME
STUDY

1/2·INCH COPPER ELBOW

l iNCH OF
1/2·INCH COPPER PIPE

1/2·INCH COPPER END CAP
(OR ILL ANOSOLDER)

l /2·INCH COPPER "T"

12·INCH LENGTH OF3/B·INCH
0.0. COPPER TUBE

COPPER PLUG
SOLOEREOTO SEAL END

SOLDER ALL JOINTS

CD
o
0)

CD
®
®

ture of 150°F was sufficient for heating even
in zero-degree weather. With that arrange
ment, the controller automatically controls
the water temperature at outside tempera
tures of 20°F and higher. When the outside
temperature drops below 20°F, the boiler
maintains the water temperature at 150°F.
That setup allowed for an I8-percent reduc
tion in fuel use over the last year. In that
time, there have been no problems or mal
functions with the system other than a de
fective toggle switch. R·E

FIG. 5-USE THIS SETUP to place the water
temperature sensor. With It, temperature read
Ings will be accurate, and normal boiler opera
tion will be maintained.

ENERGY MISER
continuedfrom page 67

DR ILL TOACCEPT CAB LE
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FIG. 4-THE AIR TEMPERATURE sensor is
mounted in a box wit h these dimens ions and
mounted outdoors.

into the open end of the elbow. After solder
ing the top half of the expansion tank's pipe
to theelbow , and the bottom half to the open
end of the "T", the drain valves were
closed and the boiler' s water supply valve
reopened. The boiler was then started and
the radiators bled to release air pockets.

The water-temperature sensor was con
nected to the controller, using No. 22 gauge
high-temperature insu lated wire. Con
nections to the sensors were soldered and
insulated. The sensor was inserted into the
Ys-inch pipe and the correct depth of inser
tion was determined by setting the aquas
tat's upper temperature limit at 150°F and
moving the sensor up and down inside the
pipe until the temperature readout agreed
with the aquastat setting at the instant of
boiler shut off.

For most installations , the aquastat circu
lator control should be set at 120°F; where
you set the aquastat's high temperature limit
depends on location and other factors . In
our house, we found that a water tempera-

An offset connector was made by soldering
, together a Y2-inch elbow , a short length of

Y2-inch pipe, and a Y2-inch T-connector.
Then a Y2-inch copper end cap was drilled to
accommodate a length of Ys-inch (O.D.)
copper pipe. The pipe was passed through
the hole as shown, and soldered . Finally, a
copper plug was soldered at the bottom of
the Ys-inch pipe. To place the sensor , the
water supply to the boiler was shut off and
the expansion tank drained . With the expan
sion tank drained and the boiler indicating
zero pressure, the boiler was also drained to
about one half of its capacity. The expan
sion tank' s Y2-inch copper feed-pipe was cut
at about four inches above the boiler's out
side metal enclosure . The Ys-inch pipe was
then inserted into the boiler through the bot
tom half of the expans ion tank's pipe, and
the top half of the expansion pipe was fitted



FIG.7-THESTRUCTUREof an n-type enhancement MOSFET.ln MOSFET's, the gate is Insulated from
the rest of the semiconductor by a thin layer of silicon dioxide.
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Video Generator

• Video output for all VCR, CCTV and
Monitor Applications ~ 1 volt into 75 n
load

• RF output: CH 2, 3, 4

• Scope trigger output for V or H sync

• 10 step gray-scale staircase signal
for video circuit analysis

• 10 bar and 3 bar gated rainbow pattern

• 8 other dot, bar and line patterns

• Operates from 2 std . 9V batteries or
115VAC

• Single slide switch control

• Complete with test leads, protective
cover, AC adapter, comprehensive
instruction manual

PRICED UNDER $200.
THE 240 DOES SO MUCH

FOR SO LITTLE!!

THE HICKOK ELECTRICAL INSTRUMENT CO.
10514 Dupont Avenue. Cleveland. Ohio 44108
(216) 541-8060 TWX: 810-421-8286
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ANALOG CIRCUITS

continued from page 56

MOSFET's
In the MOSFET the gate is physically

insulated from the rest of the device, usually
by a thin layer of silicon dioxide . Here, as
for the JFET, the amount of current flowing
between the source and drain is influenced
by the voltage between the gate and source .

The MOSFET's can be further divided
into two groups-enhancement MOS
FErs, which only operate in the enhance
ment mode, and enhancement/depletion
MOSFEF's, which operate in either the
enhancement or depletion mode depending
on the polarity of the gate voltage.
Enhancement/depletion MOSFET's are
often simply referred to as depletion MOS
FET's. Let's start by examining the
enhancement MOSFET . Its characteristics
are shown in Fig. 6-b; the applicable VGS
voltages are in column A of that figure .

In the enhancement n-type device, shown
in Fig. 7, two n-slabs are imbedded in a
foundation or substrate made of highly re
sistive p-type material. Of the two n-type
slabs, one is considered the source and the
second the drain. In circuits, the substrate is
usually connected to the source . As you can
see, there is no channel between the source
and the drain, but one can be induced eIec-

trically if a positive voltage is applied to the
gate with respect to the source . For current
to flow, that voltage must exceed a certain
threshold voltage, VGST, defined as the
gate-to-source voltage required for the de
vice to conduct 10 J-I-A of drain current, 10 ,

At voltages less than VGST, the device is
considered to be not operating, or in cutoff.

Enhancement/depletion n-type devices
have basically the same structure as the en
hancement-type MOSFET , but an n-type
semiconductor joining the source and drain
is added. The characteristics shown in Fig.
6-b still apply, but now the VGS shown in
column B should be used . Here the VGS = 0
curve is at the center of the diagram . More

drain current will flow when VGS is posi
tive; less will flow when it is negative . For
extremely low drain currents , the gate-to
source voltage is VGS(ofO rather than Vp' the
pinch-off voltage.

Transconductance and drain-current
characteristics for MOSFET's can best be
determined from the curves and data sup
plied by the manufacturers .

Common-source circuit
Just as was the case with the bipolar de

vices, FET's are commonly used in three
different circuit arrangements . Although
the circuits we'll discuss are for n-channel
JFET's, the information supplied here ap
plies as well to p-channel JFETs . In all
instances, just change the polarity of the
applied voltages and the directions of the
resulting currents . MOSFET's can also be
used in those arrangements . The substrate
lead, if available, is connected to the source
or to ground.

A typical common-source circuit using
an n-channel JFET is shown in Fig. 8. The
DC load line is established using the equa
tion of the drain-source circuit:

EDD = ID X RD + YDS + ID X Rs
= ID (RD + Rs ) + YDS (11)

The concept used here is identical to what
we did when we used equation 6 to establish
the load line for a bipolar transistor in a
common-collector circuit. The load line for

the JFET is plotted over the JFET
characteristic curves in the same fashion .

Voltage is developed across Rs due to the
source current, Is; that voltage is equal to
IsRs. The voltage at the source is positive
with respect to ground . Resistor RG, which
should be much larger than Rs, completes
the circuit from the bottom ofRs (ground) to
the gate.' Due to that path , and because of
the relative values of Rs and RG, the voltage
across Rs is essentially the voltage between
the gate and source. That is the gate-to
source bias voltage; as a result , the gate is
negative with respect to the source . Leakage
current, IGss can upset that bias voltage ,
however. IfIGss is large, a substantial volt-



+EOO

FIG. 8-AN N·CHANNEL JFET is used here In a
cemmon-scu rce circu it.
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Electronic Specialists. Inc. .
171 South Main Stree t. Net ic« . MA 01760

Techn ical & Non 800 ' 1·617·655 ·1532

WARNING!
Electric Power
Pollution,
Spikes,
Interference
& lightning
HAZARDOUS to
HIGH TECH EQUIPMENT!!

MicroComputers, VTR, Hi-FI, Lasers ,
Spectrometers are often damaged or dis
rupted due to Power Pollution.

High Tech components may inte ract!

Our patented ISOLATORS eliminate
equipment interaction, curb damaging
Power Line Spikes, Tame Lightning bursts
& clean up interference.

Isolated 3-prong sockets; integral Spike!
Lightning Suppressor. 125 V, 15 A, 1875W
Total, 1 KW per socke t.

IS0-1 ISOLATOR. 3 Isolated Sockets;
Qual ity Spike Suppression; Basic
Protection $69.95

IS0-3 SUPER-ISOLATOR. 3 DUAL Iso
lated Sockets; Suppressor, Com-
mercial Protection $104.95

IS0-17MAGNUM ISOLATOR. 4 QUAD
Isolated Skts ; Suppressor; Labora
tory Grade Protection . . . . $181.95

Masler-Charge, Visa, American Express
TOLL FREE ORDER DESK 1-800-225-4876

(except AI<, HI,MA, PR" Canada)
SATISFACTION GUARANTEEDI

Common-gate circuit
Here too, the basic circuit does not differ

much from the one shown in Fig. 8. Now,
however, the input is applied to the source
rather than to the gate. The voltage gain and
output impedance is equal to Rs + IIgm.
The common-gate arrangement is most use
ful in RF applications, as is the bipolar tran
sistor common-base circuit.

Next time
When we continue this series , we will

take a look at biasing circuits. When those
circuits are designed properly, and in an
organized manner, they optimize the per
formance of a transistor. Among the topics
we'll cover will be the different types of bias
circuits, and how-as well as when- to use
them most effectively . R-E

Common-drain circuit
Should Ro be shorted and C2 connected

to the source rather than to the drain, we
would have a common-drain configuration .
While its input impedance is not unlike that
when the JFET is connected in the common
source configuration, its voltage gain is just
under I , as was the case for the bipolar
transistor common-collector circuit. The
output resistance is equal to Rs divided by (I
+ gm xRS)' That low-output impedance is
the major feature of the arrangement.

circuit. When looking back into the drain
circuit, the output impedance is about RD .

Cl

VIN <>-7'I--....~1-+I

1

age will be developed across RG . That volt
age is in series with the voltage across Rs,
and when added to it , it wil reduce the bias.
To compensate for that, Rs must be in
creased . Despite the possible effects of
loss . we will ignore it here because it is
usually negligible . The bias should be large
enough to bring the drain voltage to about
one half of Eoo .

In the common-source configuration , the
signal is applied to the gate, amplified, and
output from the drain. In the circuit shown
in Fig. 8, voltage gain is about gmxRo,
where gm is the transconductance of the
JFET, if Rs is equal to zero ohms . Other
wise, gain as just noted must be divided by
(I + gmxRs). The input resistance seen by
the signal looking into the gate circuit, is
RG , shunted by very little else in the gate
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THROUGH THE
REVISED

INlTI I
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Two-Way Radio

IMTII
Home Study Course

Provid ing Training to the Industry Since 1960

A Classroom
In Your Mailbox!

Send coupon below for free course outline
No obligat ion - No salesman will call

P,o f~ssional Train in g in • Uniqu tJ CJrNr Fj~/d

Mobile·Training Institute
Bo1l735.Camp HIII.PA 17on-U.S.A.

I am interested in learnin g more abo ut pre
fessional FM twe-w ay radio. Please send me full
details on the MTI training program.
Name _
Address _

CIIY/Stale/Z.p._;====~ -=:-:-
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study FM two· way

radio at home!
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Usefulness - Measure capac itors l OpF
- 5OO"F~ leakage 1 nA or .005 C.V.,
whichever is greater. Accuracy - To 2%
depending on range. Dependablllty 
Rugged ized const ruct ion; 1 yr. warranty .
Versalillty -, In circu it measurement of
capacitance and leakage. Output signal
proport ionate, to measureme nt. Portabil
ity - 350 Hr . 'Battery Life.
"To 25,OOO" F with external voltme ter

Send check, address (NO P.O. BOX) plus $3.50
Handling. CT res. add 7'h % tax .

Phone orders : (203) 423-7940

theory and reality do not always coincide .
It's best to experiment with height. Es
pecially on UHF, a few feet up or down, or
from left to right, can have a drastic effect
on the signal received.

Generally, every 10 feet of height, start
ing from 40 feet from ground level will
actually double the signal strength of weak,
distant signals . When weak signals are
overcome by strong adjacent channels , an
extra 10 feet or so of antenna height will
sometimes increase the strength of the weak
signal significantly without increasing the
already strong signal. In other cases a height
of 10 feet above roof level will deliver ex
cellent reception of all desired signals.

An antenna rotor is often needed when
using an extremely directiona l antenna, or
when signals are coming from various di
rections. Turning an antenna just a few de
grees can make a big difference in recep
tion.

Unfortunately, no one can guarantee
what type of reception you will get using
any given antenna system . Atmospheric
conditions , local terrain, the buildings near
you, etc . all affect reception . But if weak
signals are present , you'll have a better
chance at good receptio n if you use a good
quality antenna and lead-in . You pretty
much get what you pay for. R-E

continued from page 52

TV ANTENNA



necessary to further decrease the resis
tive load , a smalIer value resistor should
be used.

A new frequency response test should
be done each time the load impedance is
altered to determine the best response
and, therefore, the best load impedance
for the cartridge. If the cartridge is a
stereo cartridge , the respon se tests will
have to be repeated to determine the
best load impedance for the other stereo
channel.

After the tests are completed, you will
have two R-C netwo rks, one for each
stereo channel. There are two opt ions
for incorporating the two R-C networks
into your stereo syste m. The first
is to connect" the resistor and capacitor
to a male phono plug for use with a "Y"
connector. The parallel R-C network is
soldered between the "hot" (center)
and "ground" (outer) terminal. When
completed, the male phono plug with
the R-C circuit is plugged into the "Y"
connector. The cable from the turntable
is plugged into the otherjack on the "Y"
connector and, finally, the " Y" con
nector is plugged into the input of the
phono preampl ifier , as shown in Fig. 15.
Of course, two "Y" connectors and two
R-C networks wilI be necessary for
stereo systems.

The other alternative is to house the
R-C circuit in a small metal box. In addi
tion to the small metal box you' ll need
two jack s (one will be the input , the
other the output) and a length of shield
ed cable (four jacks and two lengths of
shielded cable for stereo. Connect the
box in series with the audio cables from
the turntable . R-E
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A clean sweep!
Three new

sweep/function
generators

from
B&K-PRECISION

MODEL 3015-$270 . MODEL 3025-$450
MODEL 3030-$645

The three new generators all feature
low-distortion , high-accuracy outputs
and selectable lin/log sweeps . The 3030
offers the widest capabilities. It gener
ates all seven of the most commonly
needed waveforms and has wide-range
variable symmetry cont rol. Kelvin-Varley
dividers provide ultra-high accuracy
sweep -limits.

With a range of 0.005 Hz to 5 MHz, the
new 3025 is more than able to handle
most lab and field appl ications. In
addition to sine, square and triangle
waveforms , the 3025 offers a haversine
function for more specialized needs .

Also new, the 3015 is a very compact
generator intended for audio and ultra
sonic applications. Uniqu e in its price
class, it covers 2 Hz to 200 kHz. Both
variab le and fixed TTL level outputs
are featured.

To receive a free brochure on the full line
of B&K-PRECISION generators, or for
the name of your local B&K-PRECISION
distributor, call toll-free : 800-621-4627

BHJ1!1JJ!IIJ/I
DYNASCAN
CORPORATION

6460 West Cortl and Street
Chicago. Illi nois 60635 • 312/889-9087

Int I. Sis ., 6460 W, Cor tl an d s t . . Chi ca go , Il 60635
Can ad ian Sal es; Atl as El ect ron ics . Ontar io
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STYLUS TO PHONO INPUT
continued from page 64

ferred to a O-dB reference level at 1000
Hz).

After the spot frequency levels at the
output of the preamp are noted in dB
terms, the y can be compared with the
RIAA related readings listed in Table 2
and any differences between the two
can be plotted on graph paper. Since
cartridge loading primarily affects the
high \frequency response of a cartridge,
it is not realIy neces sary to plot fre
quencies below 1000 Hz . Omitting fre
quencies below 1000 Hz greatly reduce s
the time it takes to complete a single plot
and, since several plots will probably be
required until you have optimized the
cartridge load for your sys tem, you may
want to simply concentrate on the up
per part of the audio spectrum where
changes in capacitance and resistive
loads have their greatest effect.

The CBS test record, STR-130, is re
corded using RIAA equalization in the
first place . Therefore , when playing
back the spot frequencies available from
this record through a preamplifier, the
perfectly-loaded ideal phono cartridge
should deliver equal amplitude outputs
at all of the available test frequencies.
Any deviation from equal amplitude
outputs indicates an inferior cartridge
design or improper cartridge loading.

Modifying the load impedance
The result s of the frequency-response

test s will reveal -much about the correct
load impedance for the cartridge. High
end resonance peaks are usualIy tamed
by increasing the capacitance acro ss the
cartridge terminals, by reducing the re
sistive load across the cartridge termi
nals , or by using a combination of both
meth ods.

Generally speaking, the totalload-re
sistance should be maintained at 47
kilohms and should only be changed if
the overall respon se of a cartridge can
not be brought into line by changing the
overall value of capacitance. Even then,
the total load-resistance should not go
belo w 27 kilohms or higher than 100
kilohm s.

To increase the effective capacitance
across the cartridge terminal s and/or de
crease the res istive load across the cart
ridge termin als it is necessary to use a
paralIel R-C circuit. Figures 10 and II
show circuit example s. To increase the
capacitance, a capacitor, C, may be con
nect ed in parallel with the cartridge out
put. I have found that it is best to experi
ment in steps of approximately 50 pF ,
increasing the capacitance until the de
sired result s are obtained.

To decre ase the resistive load , a re
sistor, R, may be connected in parallel
with the outp ut of the cartridge. If it is

Frequency
Hz

20000
18000
16000
14000
12000
10000
8000
6000
5000
4000
3000
2000
1500
1000
800
600
500
400
300
200
150
100
80
60
50
40
30
25
20

TABLE 3

Meter Reading -
dB

- 19.5
- 18.8
-1 7.7
- 16.6
-15.3
- 13.7
- 11.9

- 9.6
- 8.2
- 6.6
-4.8
- 2.6
-1 .5

o
+ 0.7
+ 1.8
+ 2.6
+1 .9
+ 1.1
+ 0.2
- 0.6
- 0.9
- 1.3
- 2.3
- 3.0
-4.2
-5.8
- 7.0
- 8.6



MARKET CENTER

• THE SYSTEM 20 •
MICROWAVE 1V RECEPTION

AT IT'S BESTI!
• RX-2300 Asse mbled Down Conve rter
• Pow er Supp ly I Antenna Switch
• 25 " Paraboli c Antenna
• All Coa xial Cables
• Full Year Warranty

95
+

sS.OO shipping

TEM MIClDWm C TI
2251 8 - 97th Avenue North
Cor co ran , Minnesota 553 74

New antenna construcnon plans piuS big 8x 11
book loaded wllhaiming inlo. kits. LNAsand re
ceiversatwholesale pnces . Farbetter Ihan cable
TV! EnJOY crystal clear recepnon. Send S9.9510-
day. Add 52.00 for l SI class (air mall) or call our
24 hr. COO order line(305)862-5068 Now.

Global TVEleclronlcs . P.O Box 219·F. Maitland. Fl 32751

Satellite TV Week

To run your own classified ad, put one word on each oflhe lines below and send Ihis form along with your check
for $1.65 per wor d (min imum 15 words) 10:
Radio-Electronics, 200 Park Avenue South, N.Y., N.Y. 10003

ORDER FORM
PLEASE INDICATE in wh ich category of classif ied advertising you wish your ad to
appear. For special headin gs, there is a surcharge of $10.

~
Plans/ Kits () Business Opportun ities () For Sale
Education/Instructi on () Wanted () _..-;--;0;:--;;;;-;--;--;--- - - -

Satellite Television
Special Category: $10

(PLEASE PRINT EACH WORD SEPARATELY, IN BLOCK LETTERS.)

WANTED
SWTPC equipment: AC-30 cassette inte rface ,
CT-1024 ter minal , CT-64 te rminal, others. Con
tact HARVEY, 7827 Lorn a Drive, Philadelphi a. PA
19111 (215) 745-6283

IDEAS, inventions, new produc ts wanted for pre
sentat ion to industry. Call free 1-800-528-60S0.
Ariz ona 1-800-352-0458. X831.

SATELLITE TV WEEK
The most complet e weekly listing s. We cove r m ore than

lust SATCOM 3. send $1 for SAmple copy.

P.O. Box 308. Fortuna. Californi a 95540
e.tu toll free : (8 00) 358·9997 . e.tIlfoml.. (707) 725·2476

ONE-MAN
FACTORY

BUSINESS OPPORTUNITIES

HIGHLY
PROFITABLE

ELECTRONIC

SATELLITE TELEVISION

SATELLITE television ... Howard/Coleman
boards to bui ld your own receiver . For more in
formation wr ite : ROBERT COLEMAN, Rt. 3, Box
58-ARE, Travelers Rest, SC 29690

SATELLITE TV antenna, 10 ft. fiberglass, com
plete, polar mount, $1950 .00, electronics at cost
also. TRI-STAR COMMUNICATIONS, Box 843,
Er ie, MI48133 (419) 726-1095

Investment unnecessary, knowledge not re
quired, sales handled by prof essionals . Ideal
hom e business. Write today for facts

'
Postcard will do, Barta-R E-X, Box 24 8,
Walnut Creek, CA 94597.

ATARI repair business. Start your own. Send
$5.00 for more informat ion to : IRATA REPAIRS,
2562 East Glade , Mesa AZ,85204

THE trade forum- new service-buy, sell, trade .
Subscribe now-SASE fo r complete info . M. AN
DREWS, Rt. 7, Bo x 389 , Lake City , FL 32055

ASSEMBLE profitable devices at home. Excep
tional opportunities-without Investment. EN
TERPRISES, 1133-R, Linwood Place, Utica, NY
13501

LAWYER Business lit igat ion, patents, appeals.
JEROME FIELD~ B 292, Brooklyn 11230. Phone
B~..? ) 434 -0781. eves, 434-1825
USED TV's-to ugher the economy-more the
dema nd. Get started in th is lucrative part or full
t im e bus iness out of your own home. Complete
details on how to buy, sell , price, service tip s.

much more. $5.00. USED TV's, Dept. RE, Box I:~;~~;;;;;;;;;;;;;;~;;~~~~;.19754, Indianapolis, IN 462 19

INTERESTED in Home Satellite Televtsio n-e
Don 't buy anything until you've read Homesat
Handbook & Buyers Guide. Our book tells every
th ing about home satell ite TV and may save you
hundreds, even thousa nds of dollars in your
selection and insta llat ion of a system! $10.00:
H & G HOMESAT SERVICES, Box 422, Seaford,
NY 11783 6

2

7

3

8

4

9

5

10

SATELLITE Super-Mixer: DBM-4150A. Clean up
your TVRO receiver! Near theoretica l perfor
mance; flat response, DC-15OOIF SMA co nnec
tors; $69.So-CK/MO/COD RIGEL SYSTEMS,
2974 Scott Blvd., Santa Clara, CA 95050 (408)
727-3628

11 12 13 14 15

PLEA SE INC LUDE FOR OUR FILES YOUR PERMANENT ADDRESS AND PHONE NUMBER .

LAST CHANCE for FREE $200.00 value TVRO
P.C. board set when you join our develop ment
group. Prices are going up . Build your own com
plete system low as $700.00. Newest des igns,
group purchasing, etc. Aiming chart and data
$1.00. Construction plans $10.00, membership
$50.00. PC board sets $75.00. COMPUTER SAT
ELLITE SERVICES , 1604 N Smith st, Spo kane,
WA 99207 (509) 534-8088 6-9 PM PST

SATELLITE equipment cata log . Over 25 of the
best manufacturers and suppl iers. LNA's, receiv
ers, antennas, and complete systems covered in
four different sections. Free satell ite aiming
chart and microwave interference handbook
($10.00 value ) included. $9.95. TMS CO., P.O.
Bo x 8369, Roseville , MN 55113

16

21

26

31

17

22

27

32

18

23

28

33

19

24

29

34

20

25

30

35

SATELLITE TV low noise amp lifier, build fo r un
der $100! Satisfaction guaranteed! Complete,
easy to follow instruction manual $7.001XANDI,
Box 25647, Dept. 21B, Tempe, AZ85282

SATELLITE television! Super discount prices.
Don 't spend too much-call us! COMMUNICA
TIONS CONSULTANTS. 501-452-3149

SATELLITE connectors , cab le UG21-N $3.00.
UG27C-L $4.95. RG-214 $1.35/ft. RG-217 85c/ft.
8-conductor tse/tt. Free catalog. NEMAL 1325
NE 119th St.. Miami. FL 33161 (305) 661-5534

CLASSIFIED COMMERCIAL RATE (for fir ms or individuals offeri ng commercial products or
serv ices ). $1.65 per wo rd prepaid (no charge for zip code) . . .MINIMUM15 WORDS. 5% discount for
6 issues, 10% for 12 issues within one year, if prepaid .
NON-eOMMERCIAL RATE (for individuals wh o want to buy or sell a personal item)$1.00 per word
prepaid . . .no minimum.
ONLY FIRST WORD AND NAME set in bold caps. Additional bold face (not available as all caps) at
10c per word. All copy subject to publ isher's approv al. ADVERTISEMENTS USING P.O. BOX
ADDRESS WILL NOT BE ACCEPTED UNTIL ADVERTISER SUPPLIES PUBLISHER WITHPERMA
NENT ADDRESS AND PHONE NUMBER. Copy to be in ou r hands on the 26th of the third month
pre ceding the date of the issue (i.e., August issue closes May 26). When normal closing date falls
on Saturday. Sunday. o r a holiday, issue closes on preceding working day.

»c
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PLANS & KITS
FREE catalog 99 cent kits. Buy 2 get 1 free. Parts,
bargains galore. ALLKIT, 434 West 4th SL, West
Islip, NY 11795

PRINTED circ uit boa rds from sketch or artwork.
Kit pro jects . Free details. DANOCINTHS INC.,
Box 261, West land , M1 48185

CABLE TV converters and equipment. Plans and
parts, Build or buy. For informat ion send $2.00.
C & 0 ELECTRONICS, PO Box 21, Jen ison, MI
49428

ELECTRONIC cataloq . Over 4,500 items . Parts &
components . Every1hlng needed by the hobbyist
or technician. $2.00 postage & hand ling (United
States on ly), refundable with first $15.00 order .
T & M ELECTRONICS, 474 East Main Street,
Patcnoque, NY 11772 (516) 289-2520

UGHTING display sequencers and cont roll ers.
Send SASE fo r infor mation on plans , parts and
consu lting services. DESIGN SPECIALTY, 15802
Spr ingdale St. # 80, Hunti ngton Beach, CA 92649

SAVE steps, mon ey. Use your telephones as an
inter com. Plans $5.00. dB ENTERPRISES, Box
453R, Westwood, NJ 07675

SUBSCRIPTION television education manual.
Complete theory and circu its $9.95. Parts and
ki ts available. 0 & S ENTERPRISES, PO Box
110901RE, Nashville, TN 37211

SPIES like our antennas, so do HAMs and SWLs.
SORE, Box 242, Blacksburg, VA 24060 (703) 951
9030
PLUG-INS and add-ons for the IBM personal
computer. Avail able in kit form as well as assem
bled-build It yourself and savel Other 8088
based products. too . Free Informaton. COMPAT
IBLE COMPUTER CORP., Dept. RE2. Box 51102.
Seattle. WA 98115

SATELLITE antenna. Build it over weekend us
ing plywood. Simple instructions $7.95. J.D., Box
347 1, Vancouver, B.C. Canada V6B3Y4

GOT the networ k blu es? Build a UHF converter,
for less than typi cal installat ion charge! Send
$15.00 today to EON ENTERPRISE, Rte 2, Box
1538. Palmyra. WI 53156

SUBSCRIPTION TV KITS '
UHF Gated Pulse Kit .$39.00

UHF Sinewave Kit ... $37,00

Kits include parts , manual
and etched pc board ,

Informative Catalog" ,$2,00

J &W ELECTRONICS

P. O. BOX 61-B

CUMBERLAND, RI. 02864

MICROWAVE downconverter new 4 stage de
sign outperforms all the others. Kit $59.95. As
sembled $89.95. 6 month warranty. Bogner an
tenna $31.95 . System gainov er 45 dB. $2.00 for
info rmation. MINIATURE COMMUNICATION,
P.O. Box 114, Cudahy. WI53110

AMATEUR Microwave TV-21oo-26oo MHz
downco nverter kits and parts . NEC64535 tran
sistors-$9.95, MDC PC board-$9.95. P.S. PC
board $4.95. Catalog of hard to find microwave
parts and complete plans to buil d your own sys
tem just $3.00. Kits not availabl e in Oklahoma .
GIGATRONICS, 5004 Alan , Oklahom a City . OK
73135

TELEVISION to osc illoscope conve rsion . Very
simple. Free details with SASE. MICROGRID,
Bo x 613R. Ithaca. NY 14850

ELECTRONIC
ORGAN KITS

3-4 Manuals
THEATER and CLASSICAL

Re;undeble Part.
Wurlitzer reproductions Brochu re $2.00 Catalog $2.00

o!fllt, DEVTRONIX ORGANS, INC ., Dept 60
W 6101 WAREHOUSE WAY SACRAMENTO CA 95826

MICROWAVE HORN ANTENNA KIT
1.7-26GHz FrtquencyRang. 17-19 Ib Gain IGt w/Ass<mbly Instructions S39.95'
Down COlMrterBlWdS19.95' (w/Ant"na Ktl SI4.95)~
?irts Kit for Board S29.95' (w/Ant.n" er Board $14.951 1\
COMPlETELY ASSEMBLEDANDTESTED SYSTEM S129.95 Mo.~

~~ld~d~~'1ftfz·~tP!'~a~~ ~~:i'l~l greater)

MICROTENNA ASSOCIATES
2335 Sooth mJ West. Salt lake City. Utah 84119

CUci If IlDOQ/y - An.. 2-4WIOb DIIi'ttry IC4st iodides Uippiagj
' \ltD Raidul' ~Iusc Add 5\ Salts Tax

CONVERT your $2000.00 oscilloscope into a
$69.99 TV monitor. Super simp le, fun , more prac
tical than it sounds. Complete plans $2.95. RAN
DOM ACCESS, Box 41770. Phoeni x. AZ. 85080

PRINTED circuit boards from your network. pro
totypes, no minimum. Discount pr ices for large
ord ers . Free details. Write TECH CIRCUITS, 460
4th Street. Cleveland, TN 37311

APPLE " co mpat ible. Highly advanced MMS
burglar alarm kit. Inc ludes mil spec sensor, f lop
py software, interface PC boards. parts list, sche
matic, and instructions. $199.50 introductory or
der CK/MO/COD. RIGEL SYSTEMS, 2974-R
Scott Blvd., Santa Clara , CA 95050. (408) 727
3628

CONVERTERS: $35.00. Commecial free " all
movie. sports" television adaptor. Works in all
areas. any tel evision: $150.00. Comp lete satell ite
television handbook, with buyers guide . and
plans to build your own satelli te antenna: $9.95.
Dealership opportunit ies. Order COD (714) 885
8244. Cata log of equipment and semicondu c
tors, $1.00 refundable. J.D.'S ELECTRONICS,
Bo x 2726 , San Bernardino, CA 92406

ALL MERCHANDIS~ IS 100'1u GUARANTEED

Male 3 .00
Female 3 .50
Hood 1.20

CONNECTORS
RS 23 2
RS 232
RS 23 2

16K APPLE
RAM CARD

Upgrade your 48K Apple /I
ro ful/64K

BARE BOARD 29.95
KIT 59.95
ASSEMBLED & TESTED 79.95

•

32.7 6 8 KHZ 3 .75 5 .185 3.90
1.0 MHZ 4 .5 0 5 .7 143 3 .90
1.843 2 4 .50 6 .5536 3.90
2.0 3 .90 8 .0 3. 0 0
2. 0 9 71 52 3.90 10.0 3 .00
2.4576 3.90 14.31818 3.90
3.2768 3 .90 18.0 3 .00
3.579545 3 .00 18.432 3.00
4 _0 3 .00 20.0 3 .00
5.0 3.00 2 2. 11 8 4 3 .00
5 .0 6 8 8 3 .90 3 2.0 3.90

8000, 6800, CMOS, Crystal,
Linear, TTL, 74's.

Call or write for prices on

VISIT OUR RETAIL STORE

AND F3ECEIVE A 5'1., DISC OUN T'

MICROPROCESSOR DISKETTES
REAL-TIME CLOCK 5}4"

ANTHANA
MSM 5832 SS SO Soft

7.25 WABASH
SS so sen

IC Sockets ST w/W VERBATIM
S5 SO Soft

8 PIN .10 .4 9
14 PIN .12 .5 0 MISC.16 PIN . 15 .57
18 PIN .20 .8 5
20 PIN .25 .9 9 Disc Controller2 2 PIN .2 5 1. 3 0
24 P IN .25 1.40
28 PI N .35 1.50 1771 20.95
4 0 PI N .40 1. 8 0 1791 34.95
ST = Solderlail 1793 3 4 .95

WfN = Wirewrap 1797 49.95

Z80 Uarts
Z 80 A CPU 5.4
Z80 A PIO 5. 45

AY3 -10 14 5.85Z8 0 A CT C 7.0
A Y5 -1013 3 .90

Call fa, Com pl e to L ist A Y5-2376 1 2.00
TR 16 0 2 4. 25

6500 Interface

6502 6 .9 0
8T26 1.65650 2A 9 _45

6504 6.90 8T28 1.95
6 505 7.65 8T9 5 . 9 5
6 5 07 9 .90 8T96 .9 5
6520 4 .35 8 T 9 7 .9 5
6522 9.90 8T98 .95
6532 13. 9 5 OM8l31 2.90
655 1 1 1. 75 OS8836 1 .25

1.85
1. 5 5
2 .49
1. 95
2 .25
2.30
9 .00

11.00
Ca ll
Ca ll
Call

ORDER TOLL FREE ,

(800) 538·.~8800

(25&~;0~~
(450ns
(450n.

13 0 0 ns LP
200ns LP

(200ns
(150nS!(200n.

11 5 0 ns
1 20ns

STATIC RAMS

21 0 1
21L0 2
211 1
2 114
2114L·3
211 4L·2
TMM20 16
TMM201 6
HM6116
HM6116
HM6 116

LP = Low Power2 .0 0
1.7 5
1. 8 5
call1

2 5 o ns!200ns
15 0n .
200ns

DYNAMIC RAMS

EPROMS

1702 (In. ) 3 .00
27 0 8 (4 5nsl 2.99
2716 lSi! 4 5 0ns 3 .95
2716-1 5. 3 5 0 n.! 8.50
25 3 2 m · 450ns 8.95
2732 v 4 5 0 n. 8.95
2764 5. 450n. ca ll

402 7
4 11 6
4 11 6
4 164

74 L S SERIES

LS OO .2 4 LS 125 .9 5 LS243 1.79
LS02 .24 LS1311 . 75 LS244 .9 5
LS04 .24 LS139 .75 LS245 1.119
LS05 .24 LS151 .7 5 LS257 .8 0
LS08 .2 4 LS15J .7 5 LS266 ...,
LS10 .24 LS1S4 1.75 LS283 .9 5
LSl"4 .89 LS157 .7 5 LS290 1.20 UPGRADELS20 .24 LS161 .9 5 LS293 1 .79
LS27 .2 4 LS164 . ~5 LS298 .9 9 YOUR
LS30 .24 LS166 1. 5 LS367 .69

APPLELS32 . .35 LS175 .S9 LS368 .69
LS 42 .4 9 LS18!. 1.99 LS373 .9 9 orLS74 .4 4 LS192 .89 LS374 1.69
LSS5 . 95 LS193 .11 9 LS377 1.40 TRS-80
LS86 .39 LS221 1.10 LS390 1.79
LS90 .6 5 LS240 .9 5 LS393 1.79 4116200nsLS 109 .3 9 LS 241 .9 5 LS399 1 .59

8/12.95LS1 2 3 .9 5 LS242 1.79 LS670 2.10

en
U
Z
o
II:
I
U
W
-'w
6
15«
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2.75
3.1a
6.48
4.11
5.46
6.i9
a.25

.23 CK058Xl01KI'OGPf) .15

.23 CK058Xl 02K 1000Pf) .15

.25 CK058Xl03K 0IMF) .16

.19 CK058XlOOK(.10MF) .26

Refer to our previous
JULY ad for other devices

not listed here.
Active is your one stop
seurce for the widest
variety of electronic

components. Contact us
for devices not listed and

for volume quotes.
Unless superceded next
month, the prices will

remain valid for 60 days.

-SPECIAL OFFER
THE SIMPLE SOLUTION

TO I.C. SELECTION
1982 I.C. MASTER

Every ind ividual order totalling $150.00
or more entitles you to purchase the
deluxe two volume 1982 I.C. Master
($82.50 va lue - Ac tive' s Regu lar
Specia l Price $69.95) - $50 00
DONT MISS OUT •
"" you ",orl< ",Ith~ you
_Idn" be ",_,It""

ALUMINUM ELECTROLYTICS
AX'ALS RADIALS

.21 10Vl00MF .21 25V 10MF .17

.21 25Vl00MF .25 'OV10MF .19

.22 63V l00MF .39 16V22MF .16

.21 .OV 220MF .41 25V47MF .n

.11 63V210MF .75 16Vl 00MF .19

.24 16V470MF .39 63Vl00MF .27

.21 'OV470MF .10 25V470MF .39

.21 l 00V' 70MF 1.40 63V470MF .55

.24 25Vl000MF .80 40V l000MF .51

.39 25V4700MF 2.25 35V2200MF .i9

l 00V lMF
63V1.2MF
63V4.7MF
25V 10MF
40V10MF
63V 10MF
25V21MF
l00V33MF
25V47MF
63V47MF

~l3: 1~~Wl'l~~i) :U tlL~I~
3429·10<M(.l MF) .12 343lH74M(.•'iMFI
343O·105M (1MF) .49 CKOSIXlllOl(lDPf)

INTRODUCTORY OFFER
EDGE CARD CONNECTORS

Mum. 01 Pas. Mum. It hi,.
307·006·501-10. 6 1.65 307·0240500·202 2'
307·010·501-102 10 2.11 307-030·500-202 30
307-012,500,202 12 1.15 307'036-501-178 36
307'015-501-102 15 2.51 307'0<'-500-202 «
307·018·521-102 18 2.95 307·056·500·202 56
307·020·500·202 20 2.41 307·072-520·202 71
307~ 3.36 307'086-500-202 86

MONOLITHIC CERAMIC CAPACITORS
SOY AND 100Y

PRESSURE-8ENSITIVE P.C. DRAFTING AIDS
Make professional P.C. artwork using

Beeeo by 81shop Graphics Inc.

Artwork tape, donut pads, 'TO' style patterns, dip patterns.
cutpads, mum-purpose pre-spaced pads. insertion typeconnector

patterns and much more. EACH ONLY $1 .99

OPTOELECTRONICS

LEO 209 T_'1~R.ciLa- ~ .10
LEO 211 T- l 3mmGreen .19
LEO112 1-1 3mmYellow .14
LED220 T-1-3I. 5mm Red .11
LEO 222 T-l ·3I4 5mmGietn .19
LEO 224 T-l ·3I45mmYellow .19

FNO 357 DI.....p~_ 1.29

FNO 500ITIL312 'Iii\ 1.19FNO507/TIL321A ~19 1.19
~ m~MAN 72 .. .75
(4 iloclrt. 16 5e9men1 AIpN Num.) 24.95
OL 2416
(4 ilocl rt. 17~ Alp/1o Num.) '[1.95

leolaton
ILO 7. 1.49 TIL111 .51
ILO742.1\0 4N 26 .51
ILCT 61.65 4N 33 .69
MCT2 .52

FLAT RIBBON CABLE
GREY I RAINBOW

,. CONO .35/ FT. J.4CONO .65IFT. ,. CONO .491FT. 34CONO1.2l/FT.
16CONO .39/ FT. 'OCONO .i9 /FT. 16CONO .571FT. 40CONO 1.43/FT.
15CONO .651FT. 5OCONO 1.25/FT. 25CONO .791FT. 5OCON0 1.79/FT.

Min imum 10 t. er cabl e

RESISTOR NETWORKS
SINGLE·IN·LINE DUAL~N·L1NE
4306R- 3OR 5RESISTORS 6PINS .7' 4l14R- 7OR 13RESISTORS,. PlNS .8S
4308R - 40R 7RESISTORS 8PINS .79 4116R -80R I5RESISTORSI6P1NS.B9
4310R- lOR9RESISTORS 10PINS ...
Available values Irom33 Ohms to 220.000Ohms
SDeCtly part no and no 01 resisters and value(Ohms) With your order.

- BECKMAN~
~ BOURNS~

5% CARBON FILM RESISTORS
A•• ilable stock on II 5% slondon! valuBs between 1 OHM

Ind 9.1 MEG OHM. Multiples 01 200pcs. pel ..lUI
1/4 WAn .,--- --;;;;-::-
Below 1000pieces .05 ea.
1000pieceSlnd more .03 ea.
1/2 WAn.,--- --;;;;-::-
Below 1000pieces .06ea•
1000pieces Ind morB .04 ea.

----I IIIIt---- 111111"1- -

NOW YOU CAN CALL US TOLL FREE 800·343·0874 f.'!c~::f,g~J

ACTIVE ELECTRONICS IS A DIVISION OF FUTURE 6330/82523 32 x 8 Open Collector 16 PIN 2.50
ELECTRONICS ONE OF THE WORLD'S LARGEST 6331/825123 32 x 8 Tristate 16 PIN 2.50

FRANCHISED DISTRIBUTORS. WE ARE THE SOURCE, 93417/825126 256 x 4 Open Collector 16 PIN 2.45
THE UNIQUE SUPPLIER OF FACTORY FRESH

A
TOP 93427/825129 256 x 4 Tristate 16 PIN 2.45QUALITY CURRENT PRODUCTION MATERI L. 93436/825130 512 x 4 Open Collector 16 PIN 4.95OVER $40 MILLION IN STOCK. 93446/82S131 512 x 4 Tristate 16 PIN 4.95

T092 -JFETS- 93448/82S141 512 x 8 Tristate 24 PIN 7.95

TRANSISTOR SPECIAL
93453/825137 1024 x 4 Tristate 18 PiN 6.95

SPECiALS 93451/82S181 1024 x 8 Tristate 24 PIN 14.95

2N4091 .a7 2N5912 4.50 24S81/82S185 2048 x 4 Tristate 18 PIN 13.9512 .23 MPSA70 .19 2N4093 .12 J176 .59 285166/82S191 2048 x 8 Tristate 24 PIN 22.5013 .17 MPSA92 .24 2N4220 1.49 J204 .62.24 PN2222A .13 2N4340 .79 J232 .sa EPROM, PROM and PALProgramming Services Available.•16 PN2907A .13 2N4391 .12 J300 .65.25 TIS91 .21 2N4392 .n J310 .75 Guaranteed 24 Hour Turnaround Time.
.25 TlS92 .21 2N«I6A 1.10 J500 .96 Please include Truth Table or Master PROM with your order.19 TlS93 .32
.23 TIS96 .32 2N4857A .12 J502 .i9

MICROPROCESSOR.21 TlS97 .32 2N4861A ••9 J506 .i9
.24 TIS98 .2. 2N5459 .42 U2612F .75

2N5485 ...
CHIP SETSPLASTIC SPECIAL

POWER POWER SCHOTTKY 6500 8080
DIODES FAMILY FAMILY

TRANSISTORS S041 - 30Amps 45 VlXts 5.95 6502CPU 6.95 8035 5.45 8253 8.50
TlP29C .49 TIP107 .i9 SD51 - 60Amps 45Volts 7.89 6504CPU 6.95 8039 7.95 8255 5.05TlP30C j' TlP1 12 .n
TlP31C T1P1 15 .51

BIFETS 6505CPU 6.95 8060 4.95 8257 a.05
TlP32C TlP117 .74

6520 4.65 8085 7.115 8259A 7.50TIP33C .97 TIP112 .76
TIP34C .i9 TIP127 .12

TL061CP .79 6522 7.95 6086(5 MHZ) 49.95 8279 9.50TIP35C 1.19 TIP142 1.91
6532 10.85 8155 9.00 8282 6.95TIP36C 1.17 • j TlPI46 1.79 TL062CP 1.29

TlP41C .61 TlP147 2.15 TL071CP .68 6551 11.10 8212 2.25 8283 6.95TlP42C .73 TIP161 2.n
TlPSO .12 TIP620 1.54 TL072CP .99 8214 3.85 8284 6.95
TIPS< 2.41 TIP2955 .92 TL074CN 1.79 6800 8216 1.95 8286 6.95TIP102 .. TIP30SS .75 TL081CP .59

TL082CP .99 FAMILY 8224 2.95 8287 6.95
VOLTAGE REGULATORS TL084CN 1.69 6800CPU 4.65 8226 2.25 8288 13.95

1,,-_ TL084ACN 2.98 8802 CPU 7.95 8228 4.65 8748 28.95
78XXKCSeoes (TO'3) 1.29 TL471 CLP 1.09 8808CPU 8.45 8251 5.95 8755 19.95
78XXUCSenes (TO'220) .69 TL497CCN 2.98 Siemens1 Amp .....t1v. 8809CPU 19.95
79XXKC Seoes (TO-3) 1.49 8810 2.65 Floppy Disc Drives
79XXUC Seoes (TO'120) .79 SPECIALm 6821 2.65 FOO 100·5 (5,1/4 ") Si n~led Sided 365.00A.._ VOll>ges 5. 6. 8. 12. 15. 18. 24 WHILE SUPPLIES LAST 6840 7.95 FDD 100·8 (8") Singled ided 498.005 Amp .....ltlv. 1/ 2 AMP(Most probably highef) 6845 1~.~ Microprocessor Quartz78H05SC 5 vans (TO'3) 6.95 T0220 685078H12SC 12 VOfts (TO-3) 7.95 Positive Voltage RegUlators 6852 4:85 Crystals78HGSC AdjII""" (TO-3) 6.9S

10 Amp_v. 5V .34 12V .34 68000(6 MHZ) 79.00 Stand ard Frequ enc ies and Packages
78P05SC 5 Votfs (T0·3) 995 6V .29 15V .34

68000(8 MHZ) 94.50 1 thr u 12 MHZ on ly $4.95 ea.

TTL 74LS SERIES MICRO COMPUTER
~:t~~

.21 mS<2N .41 m Sl38N .55 74LS191N .15 74LS283N ... SUPPORT CENTER.n 7<LS<7N .72 74LS139N .55 74LS192N .74 74LS298N .i9
74LS02N .24 74LS73N .35 m Sl48N 1.39 74LSl 93N .74 74LS348N 1.65

STATIC RAM'S74LS03N .24 74LS74N .32 74LS151N .43 74LSl94N .74 74LS362N 9,95
74LS04N .25 74LS75N .45 74LSl53N .42 74LS221N .•9 74LS365N .59
74LS05N .25 74 LS76N .41 7' LSI SSN .17 7'LS240N 1.19 7'LS366N .59 P201&-2O 16K (2K x 8) 200NS 24PIN 9.9574LS06N .25 7'LS85N .•9 74LS157N .48 74LS2',N 1.19 74LS367N .59
74LS09N .25 74LSa6N .35 7. LS l 58N .48 7'LS242N 1.19 74LS368N .59 P2101·25 1K (256 x 4) 250NS 22PIN 2.6574LS10N .24 7'LS9ON .' 2 74LS16ON .79 7.LS243N 1.19 7'LS313N 1.96
14LSllN .21 7'LS92N .54. 7' LS161N .75 7'LS244N 1.25 7' LS37' N 1.96 ·P2102·25l lK (1K x 1) 250NS 16PIN LowPower 1.597'LS12N .25 7'LS93N .54 mSl63N .69 7.LS245N 1.95 74LS375N .54

P2111·25 l K (256x 4) 250NS 18PIN7.LSI3N .:M 7'LS96N .n 7' LSl 64N .!II 7.LS251N .69 7.LS317N 1.25 2.65
7.LSI4N ... 7.LS107N .•2 74LS165N .89 7'LS253N .69 7. LS316N .i9 P2112·25 1K (256x 4) 250NS 16PIN 2.7574LS2ON .29 7'LSl 12N .:M 7. LSI66N 1.64 7.LS257N .69 7'LS390N 1.41
74LS21N .27 7' LS122N .45 7'LS170N 1.59 7'LS259N 1.49 7'LS393N 1.41 P2114-2OL 4K (lK X 4) 200NS18PINLowPower 2.4574LS26N .25 7.LS1 23N .69 7<LS173N .72 7.LS26SN .42 7'LS<'7N .•9
74LS3ON .34 7.LS125N .•9 7.LS174N .41 7'LS273N 1.19 7. LS624N 1.6a P2114-3llL 4K (1K X 4) 300NS18PINLowPower 2.2074LS32N .'[1 7.LS132N .!II 7.LS175N .45 7<LS279N .41 7.LS670N 1.:M
74LS38N .2. 7'LSl 33N .' 9 7'LS189N 4045 74LS280N 1.96 C2149-045 4K (1K X 4) 45NS18 PIN 9.95

TTL 74 SERIES
C2167-G70 16K (16KX 1) 70NS20 PIN 19.95
P5101-45L lK (256 X 4) 450NS 22PIN(CMOS) LowPower 3.95

7400N .21 7417N .:M 747.N .36 7.,23N .52 74173N ... P551&-25L 16K (2K x 8) 250NS24PIN(CMOS) LowPower 16.957.01N .25 7'20N .25 7475N .39 74115N .52 74174N .65
7402N .25 7'21N .42 7.76N .36 7411BN .59 7. 175N .65 1'611&-15 16K (2Kx 8) 150NS24 PIN (CMOS) 17.95
7403N .25 7425N .32 7413N .52 74132N .59 74193N .72

1'611&-20 16K (2Kx 8) 200NS24PIN(CMOS) 15.957400N .25 7'26N .32 7485N .59 74145N .69 741 95N .54
7.05N .25 7'2BN .42 7486N .35 74150N 1.19 74221N .11 P6514-2O 4K (1K x 4) 200NS 18PIN(CMOS) 5.657406N .:M 7.3ON .25 7489N 1.11 14151N .54 74276N 1.09
7407N .:M 7'32N .35 7'90N .36 74153N ... 7.279N .54 P6514-45 4K (1K x 4) 450NS 18PIN (CMOS) 4.657408N .25 7'33N .39 7.92N .39 74154N 1.19 7'213N 1.10
7409N .27 7.38N .:M 7493N .39 74155N .54 7'365N .51 DYNAMIC RAM'S7410N .25 7'42N .39 7496N .54 74157N .54 7.366N .51
7411N .36 7«5N .11 7' 97N 1.69 74159N 1.54 74367N .51 P4056-3O 4K ( 4K x l) 300NS18PIN 3.657412N .32 7'46N ... 7.,07N .39 74161N .69 74368N .51
7413N .39 7.47N .51 74109N .39 74163N .69 74390N 1.25 P406G-3O 4K ( 4K x 1) 300NS22PIN 3.65
7414N .42 7.51N .25 14116N 1.36 741 54N .69 7.393N 1.54

P411 &-20 16K (16Kx 1) 200NS 16PIN 1.957416N .:M 7'73N .:M 74121N .39 7. 166N .69
P41 1&-25 16K (16K x 1) 250NS16PIN 1.69

CMOS P4164·15 64K (64K x 1) 150NS16 PIN 5PECIAL 12.95

CD4000 SERIES
P4164·2O 64K (64K x l ) 200NS 16PIN 12.95

EPROM'S
OVER 2 MILLION IN UNITS IN STOCK! C2708-45 8K (1Kx 8) 450NS 24PIN 5.28

PLASTIC AND CERAMIC AVAILABLE C2716/ 16K (2K x 8) 450NS 24 PIN

CHECK ACTIVE'S JULY AD FOR PRICES TM52516 Single5 Volt Supply. Intel PinOut 4.95

WE WON'T BE UNDERSOLD. TM52716 16K (2K x 8) 450NS 24 PIN
3 PowerSupply, T I Pin Out 9.95

LINEAR IC'S C2532 32K (2K x 8) 450NS 24 PIN
T I PinOut 12.80

301AHC •93 339PC ... 741HC .51 .59
C2732 32K (4K x 8) 450NS 24 PIN301ATC .34 348PC .i9 74n c .25 .11

sorrc .54 358TC .49 747PC .50 .41 IntelPinOut 12.80
308TC .59 380PC 1.39 1458TC .36 1.09

C2564 64K (8K x 8) 450NS 24 PIN309KC 1.35 393TC .49 1488PC .54 2.75
310TC 2.49 5SSTC .27 1489APC .54 7.39 T I PinOut VERY 5PECIAL 26.95
317KC 2.59 556PC .61 2207PC 3.19 5.29

64K (8K x 8) 450NS 24 PIN317UC 1.59 ssrrc .19 2240PC 1.39 .79 C2764
318TC 1.39 723PC .45 3081 PC 1.09 4.09 Intel PinOut VERY 5PECIAL 29.95323KC 4.50 733PC .79 3086PC .59 XR2 P 4.09
324PC ... KC = T03, UC = T0220, HC = TOS C1702A 2K (256 x 8) 1US 24PIN 9.95

TC = 8 PIN MINI DIP , N/PC=DUAL IN LINE BIPOLAR PROM'S



EPROM's
1· 7 8 u p 50 up

. 2716 (5V. 450nS) $3.95 $3.55 CALL
2732·(5V. 450 nS) 7.85 6.95 CALL
2532 (5V. 450nS) t 1.20 9.25 CALL

STATIC RAM
6116P-3 (150nS) 7.50 7.20 CALL
2114L·2 (200nS) 2.10 1.70 CALL

DYNAMIC RAM
4164 (200nS) 7.90 7.49 CALL

(213) 644-1149 1-800-421-5775
M in Order: $10, P/ H: $2, Accept VISA, Maste rcard, Check or M.a .

MISC
CPU Z80A $5.29 ea.
CDP-1854ACE (UART) $4.80 ea.
16K RAM Expansion Kit

for TRS-80 Mod III $12.95/8

.=""::.-: SUNTRONICS CO., INC.= 12621 CRENSHAW BOULEVARD
~W HAWT HORNE. CALIFORNIA 9025 0

........... STORE HOU RS. Mon.J" 10 .",I06.)Opm-S.ll0."" o5pm

IN CALIFORNIA OUTSIDE CALIFORNIA TOl l FREE

SUPER SALE

TRANSFORMERS, triple secondary 1OV-2A. 18V
l A. 18V-1A. 120V primary. perfectforprotoboard
power supp lies. M.O. fo r $12.50 + $2.50 shipping
to J. MACSWAN, POB 4697. Downey. CA 90241

LONG-play cassette recorder, 1V2 pounds . with
two slow speeds for record ing up to 15 hours on
a sing le standard C-180 tape! Unbelievable sen
sit ivity and voice fide lity. Takes telephone re
co rding and voice activato r accessories. Perfect
for professionals. studen ts. security personn el.
Excell ent for radio and TV. security moni toring.
hom e surve illance. lectures. Free brochure.
EXTENDO-TAPE SYSTEMS, Dept . RE. Box
16000LC. Temple Terrace. FL 33687

HEWLETI-Packa rd 608C signal generato r. 10
480 MHz. calib rated $250.00. Test equipment
cata log 25c:. EF ELECTRONICS, 10 Afto n.
Aurora. IL 60538

HIGHEST quality & highest gain, state-of-the-art
microwave receiver systems, kits . complete.
catalog $2.50. Wholesale prices, dealers inquire
VIDEO COMMUNICATIONS RESEARCH, 13735
SW Bull Mtn. Rd" Tigard . OR 97223(503) 639
5139

CABLE TV converters. microwave antennas.
cab le parts. p lans. parts and assembled uni ts.
For in for mation send $2.00. SAT-TECH P.O. Box
10026. Cleveland. OH 44110

-.
Highly Effectiv e Home Study aSEE Degr ee Pro
gram for Exper ien c ed Electroni c Technicians
OUf New Advanced Placem ent Program g rants

('\:,: 'J Credit fo r previou s Schoolin g & Profession a l Ex-

~
pertence. Advance Rapi d ly! Our 36th Year!

/ FREE DESCRIPTIVE LITERATURE!
. Cook's Institute of Electronics Eng inee ring
, DESK 15 • P.O. BOX 20345. JACKSON . MS 39209

FOR SAL E

SCAN NER/monitor accessori es-kits and fac
tory assembled . Free catalog. CAPRI ELEC
TRONICS, Route 1R. Canon . GA 30520

MICROWAVE receiver system. Write: "Dealers
Wanted," Dept . RE, POB 4181, Scott sdale, AZ
85258(602) 941-9395

EDUCATION & INSTRUCTION

THE Intelligence Library. Restri cted techni cal
secrets-books on electronic surveilla nce, loc k
picking, demolitions, investigat ion , etc. Free
brochures: MENTOR, Dept. Z. 135-53 No. Blvd..
Flushing. NY 11354

SAVE up to 50% on name brand test equipment.
Free catalog and price list. SALEN ELECTRON
ICS, Bo x 82-G. Skokie. IL 60077

RESISTORS %W. V2W 5% carbon films ac ea. NO
MINIMUMS . Cabinet assortments. 1% metal
films. Request detai ls. Bu lk pri cing available. JR
INDUSTRIES 5834-C Swancreek. Toledo. OH
43614

RTIY. Onl y magazin e and handbook exclusively
for th e RTIYer. Beginners Handb ook $8.00. Sub
sc riptio n $7.00 USA. RTTY JOURNAL, Post Of
fice Bo x RY. Cardiff . CA 92007

UNIVERSITY deg rees by mail! Bachelors. Mas
ters . Ph.Di 's ... Free revealing detai ls. COUNSEL
ING, Box 317-RE8. Tustin . CA 92680.

NORTHSTAR sate llite ant enna kit 12' system
$2400.00. Everyth ing you ever wanted to know
about satellite television $7.95. Atte nt ion deal
ers : manufacturers direct pr ici ng. we will not be
und ersol d. Call o r write TOM SALLEE (606) 356
7416. Rt. 5. Box 293A. Cov ington. KY 41015

UHF CONVERTERS

CABLE TV
CONVERTERS

AND EQUIPMENT
BUY DIRECT & SAVE

~
40CHANNEL

_ CONVERTER
$38 Regu lar $69

AMATEUR MICROWAVE
ANTENNA
• Microwave Parab olic Antenna
• 26 DB Gain
• Advanced Down Converter
• Power Supply Incl uded
• Low -Loss Coaxia l Cables
• Comp lete-Ready to Install
$119 Elsewhere $289

Send $2 for Comp lete Catalog
Quantity Discount . VISA. COD

VIDEO RESEARCH
PO BOX 19462

LOUISVILLE, KY 40219
CALL 502/969-1810 502/969-4127

New ITEMS New BARGAINS!

t:Dr! UPON REQUEST!
r 1\" j Send today for FREE copy of

NEW CATALOG WS-82 Address: Dept. RE

DELUXE sine wave UHF converte r. Sound out of
TV like normal with only antenn a connection to
TV or VCR. Kits $ 175.00. (312) 267-3455. LSR
ENGINEERING , Bo x 6075. Chicago. IL 60680

FAIR RADIO SALES
1016 E. EUREKA· Box 1105 • LIMA, OHIO' 45B02

Learn about COMPUTERS!
.......,\ "Bits, By t es, an d Buzzwords" , by Cra ig Anderton and the CompuPro staff .

~~~. This primer for the business computer buye r co vers th e basics of computer system s,
fI'\..~ printers, terminals, mass sto rage, software, and mo re - even inc ludes a glossary of common
, ~ terms. Softcover; 26 pages. $2.50 postpaid.

CompuPro d iv is io n . Godbout Elec t ro ni d , Oak la nd A irport, CA 94614-0 355

CIRCLE 58 ON FREE INFORMATION CARD

"Interfacing t o 5 - 1 OO/ IEEE 696 M icrocomputers", by M ark Garetz and So l Libes. Cove rs

o p erat ing requirements and characte rist ics of the S-100 bu s w it h c la rity and p rec isi on . Osborne/McGraw-H ili ; so ftcover; 321
pages . $15.00

"Product User M anuals 1975-1980, Volume 1 " . by C o mpuPro sta ff . W it h sc he mat ics.

test routin es. o pe ra t ing in fo rm ati o n for 29 CompuPro

p roducts. A lso d ef in es and exp la in s th e S-100 bu s.

Softcover; 256 pages . $20.00 G
"Product User Manuals, Volume 2" , Ol11euPro

by CompuPro st aff. S imil ar t o above, but c ove rs product s n
u

••_
re leased s ince 1gao . Softcover ; 307 pa ges . $25.00 ~

TERMS: Cal resaddtax.Allow10% shipping:excessrefunded.
VISA ' andMastercard- orders($25minimum)call (415)

562-0636 . 24 hrs.l ncludestreetaddressforUPS. Prices SUbject, .
to change w itho ut no ti c e . ...
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MINIFMMIC
Compact su e. onty 2"x l "x~.." . Transmit
to FM radio 88 ·108 MHz. Exceptlona: .
audio quality . Transmits stab'e signal up
to 90 0 ft. Complete krt inc l. case, battery
& instruc tions . Onty $ 13 .9 5 . Assembled
$ ' 8 .95 . Add $1.55 S&H ea. Send t a e
stamp for brochure .

S.E. Corp ., Box 15969-R
Templ e Terr.c., FI 331587

ORDER No. TlTAE047

l2IiiiC!lOO ROUTE 9N .
PLATTSBU RGH . N.Y. 12901
rol .: (518) 561-8700.

32K co lo r co mp uters $499.95. Extended BASIC
ROM's $85.00. SPECTRUM PROJECTS, 93-15 86
Drive, Woodhave n, NY 11421

UHFTVYagl antennas. Channe ls 14 to 70. MATV
MF R's discount. Catalog 50 cents. C.E.D., 24,
High Range Rd., Londo nderry. NH 03053

"CHOMPERS" Pac-Man type game watch wit h
so und effects and alarm . $34.95. Order today .
KEITH ELECTRON ICS, 224 Nort h Grove , Lock
Haven, PA 17745

MICROWAVE te levisio n " downco nverte rs."
Intr odu cing newest, 5-stage high gain design.
Easily assembled . Cata logue : $2.00 (refund
ab le). NOS, Box 12652-R, Dallas , 75225

POLICE/fire scanners, scanner crystals, anten
nas, radar detecto rs. HPR, Box 19224, Denver.
C080219

PICTURE tube rebuilding equipment-we sell
and buy new and used equip ment. Free train ing.
ATOLL TELEVISION, 6425 Irving Park , Chicago ,
IL 60634 , pho ne (312) 545-6667

FM ste reo mu ltip lex transmitter P.C,B. kit. range
up to Y3 mile . Frequency respo nse 20-15.000 Hz
:!:1 dB. THO 0.5%. Crysta l controlled 19 & 38 kHz
subcarriers . 16-turn tr impot fin ely tunes ult ra
stab le osc illator anywh ere wi thin 88-108 mHz.
Ac cept s any line level audio source. Operates
from ± 12V. Kit incl udes all parts and 18-page
assembly and tec hnical man ual. Mode FX-2,
$89 .95 + $3.00 shipping. Model FX-2A. 95% as
semb led-tested version (requires oniy r.t. osc as
sembly), $109.95+ $3.00. STELLATRON/R, 4942
Wh itsett-205, N. Hollywood, CA 91607

SURPLUS electronic parts. Wide variety, limited
quantity. Send SASE fo r f lyer. TEMPEST MAR
KETING, Box D. Cedar Grove, NJ 07009

STAGGERED resisto r assortment V.W 5% com
mo n values 40 each . Less common 10 each . 500
tota l $10 .00 CI ELECTRONICS, P.O. Box 3034.
Camarillo , CA93010

ATTENTION: hobbyist and technicians. Inexpen
sive dev ice cuts semiconductor test ing time in
half. For more information send stamp to: CAMCO
PRODUCTS, Route # 1, Box 156, Walcott, IA
52773

RF MODULATORS ~
for the video In d u s t ry1 \

satellite modulators fromchlnnel 2 1tII'U UHF!
kits I: aSl~ltd models for all htcnclll11Mrttt's... lncludinc ournew
lppl ....-ertlr dhlped to mount inside COft1Mlttr. Aln an tnen,lyt
line of monitors , CImIf1Sand kits. FREECATALOG

/;Ih PHONE (CO2) 981-3111

G72 s:::::F\-n ATV Rcsoa,.ch
. l3C:lJ IHlE BROADWAY

DIKOTACITY, NE6I1J I

~ WRITE FOR

d~McGEE'S
SPEAKER & ELECTRONICS CATALOG

1001 BARGAINS IN SPEAKERS
Tel.: 1 (1116) a.u 5O'rl

19G1 MCGEE STREET KANSAS CITY. MO. ~1oe

SATELLITE antenna. 11 ft. metal dish, polar
mount, gain 41 dB F/D .44 new, crated , full war
ranty. Must sell at loss, $950.00. RON, (313) 361
5146,5700 Chopin, Detroit, MI48210

MICROWAVE TV antennas. Best in the West !
Rod disc type. Complete w ith cable. accesso ries.
wa rranty. 52 dB $125.00. Dealers wanted , GAL·
AXY ELECTRONICS, 6007 N.61st Ave.. Glendale.
AZ 85301 (602) 247-1151

MICROWAVE TV receiver. Factory assemb led
18" dish. cab les. hardware. power supp ly, and
probe. $139.95. Free shipping. MC. VISA. check.
money ord er. DBM ENTERPRISES, 315 North
Utica Ave.. Massapequa. NY 11758 (516) 293-5698

PRINTED circuit boards : Your artwork, quick de
livery. reasonable. Quantity discounts. ATLAS
CIRCUITS, Dept. A. Box 892. Linco lnton. NC
28092(704)735-3943

MICROWAVE downconverters . Also UHF sub
scription TV kits. Catalog 20c. TROJAN ENTER
PRISES, 2920 She lby. Indianapol is. IN 46203

TELEPHONES: dial, used NASA Space Center.
West ern Electric, 5 buttons/ho ld, business. pri
vate . co ndition excellent. $23.50. Delivered . ex
cept Alaska . Hawaii. MAC'S SALES, Box 26336.
Birmingham. AL35226

MAGIC TV machine. Amateur microwave receiv
ers, 1 yr. warranty, $99.95. MICRO, Box 3123,
Tempe, A2 85281. We repair most brands of
amateur microwave receivers.

FREE speaker catalog! Woofers,mids . tweeters,
hardware, crossovers, grille cloth . plans. kits . in
formation, much more . Discount prices. UNI
VERSAL SOUND, Dept. RE.2253 Ringli ng Blvd..
Sarasota, FL 33577 (813) 953-5363

TEST equipment, too ls. part s, aids-save : free
cataiogue. COLOR-TECH ELECTRONICS, PO
Bo x 12916. Rochester, NY 14612

FM wire less microphone. excellent range, aud io
qu ality and stabilit y. Assembled and tested . in
compact case . Only $16.95. TW ENGINEERING,
2223 Virginia Avenue, Hagerstown, MD 21740

~
Model MT-2 $1.10ea
10 for $9.00
Completely plastic molded
construction for weather
proofing. Suppliedwith
rubber boo t

VHF/UHF MATCHING TRANSFORMERS

Model MT-l $.75 ea
10 for $6.00
VHF/UHF 75-300 ohm
mat<;hing unit Miniature
size completely shielded
and balanced forreduct ion
of direct pick-up. ~

a: m -4:

VHF/FM AMPLIFIERS 0
Model 7002 $9.95ea " . .
• All solid state signalamplifier . ~
boosts weak signals. For 2 sets. •

Model 7004 $ 12.95ea ' .
• For up to 4 sets . Signalgain 3 dB

•

. . 'DISTRIBUTION
, ------ AMPUAER VHFIUHF FM

~ . iii!!!!! , ~FMoL~ $29.9500.
• • • DesignedforTV/vCR

muftlple-set installations.
QUICK CONNECT "p.~
PLUG & BALUN ~

ModelV 4OO~1 .50ea =

10 for $12.50 QUICK CONNECT
"p' PLUG RG 59U

QUICKCONNECT ModelV 4036

up . PLUG B$250ModelV 403 .75 " • ea
10 for $6 .00 '~ ~
For 75 ohm cable.
No wiring necessary,

6 ft,

COAXIALSWITCHING FOR

~~g>R~~~~SS$6ETT95E '~~;:::~-$-~"$-~$!::~
Model AB-370 • ea '-
3-position coaxial
push-buttonsMlch. ~.

GiJ COAX AB SWITCHES

~..2 :';_ ' Model AB.27 $2.95ea
. . .. o . • Imput:75 ohm . Output:750hm

Model AB-28 $2.95ea Model AB-29$2.95
• Input: 75 ohm: • Input:75 & 300 ohm
• Output:300 ohm ' ~

ANTENNA/CABLE TV ' ~"~-
SWITCH $ 10 9 5 ' :
Model AB-400 • ea :""

. -.-. ANTENNA/CABLE TV
,, SWITCH $ 9 9
'j i'i Model AB-410 • 5ea
T." • Switchesfromcable to antenna
, ~"II systeminstantly, • Accepts 75 or

• 300 ohmImpuls.

=COAXIAL SWITCH
TV GAME SWITCH Model OCS-AIB$ 7.95
ModelV 450 $2.95 Aversatile product,witha
300 ohminandoutwith range of consumer and
RCA plug. MATVapplications.

• Motter Charg. N,Y,StoIe IADDFOR SHlpptNG AND INSURANC

:~~.~ ~::s S2S1.oo ~~:: :: :: : : :~::8:l
• CMck ..100lox. 501.00 to 750,00 ." . " " 8,50 ~~~~
125.00 minimum 0ftMr - 751.00 to1000.00•••. . •. • 12 .00
COD'o _l'*luno 25ql, dopoolt) over 1000 ,00 " " . " " . , •••• 12 .50

VIDEO CONTROL CENTER

ModelV 4802 $39.95 ea ~~Ic£dl~
Provides remotecontrolaccessof
all your Video,TVor Cable Imputs
to your TVset or Big SCreen TV
from oneconvenient locationby
merelyflipping a switch.
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ARE YOU OUT OF CONTROL?
OUR 6502 aASED MICROCOMPUTER HAS

EVERYTHING UNDER CONTROL.

THE COMPUTER "SLIM"

• 6502 MICROPROCESSOR
• 2K BYTES RAM
• 2K OR 4K EPROM
• FOUR 8 BIT I/O PORTS
• POWER ON RESET
• CRYSTAL CLOCK
• BUFFERED SYM-AIM BUS

PRICE 81-260A $199.95 ASSM.
81-260K $149.95 KIT \
81-260B $ 39.95 BARE BOARD

THE PERIPHERALS

RAM EPROM MEMORY
• 32K BYTES OF RAM OR EPROM
PRICE 81-330A $ 99.95 ASSM. W/O MEMORY

81·330B $ 49.95 BARE-BOARD

ANALO 1/0 I TERFACE
• 16 ~NALOG INPUT CHANNELS
• ANALOG OUTPUT CHANNELS

RICE 81-292A $199.95 ASSEMBLED
81-292B $ 49.95 BARE BOARD

1 I/O BOARn- - - - - ----
• 128 BIT I/O PO IS - 66 22S
PRICE 82-036A $ 9. ASSEMBLED

82-036B $ 49.95 BARE BOARD

MONITOR + TINY BASIC 2532 $39.95

THE COMPUTER "SLIM"

ALL BOARDS ARE 4.5 X 6.5 WITH
GOLD EDGE CONNECTORS
SOLDER MASK BOTH SIDES

19" RACK MOUNTING

CALL 415 592-8411 FOR MORE
INFORMATION.

OUR SALES PEOPLE WILL BE
GLAD TO DEMONSTRATE OUR
PRODUCTS AT YOUR COMPANY.
OEM PRICING AVAILABLE.

93

ALL PRODUCTS ARE AVAILABLE FROM JOHN BELL ENGINEERING, INC•• 1014 CENTER ST., SAN CARLOS, CA 94070
~ ADD SALES TAX IN CALIFORNIA. ADD 5% SHIPP ING & HANDLING 3% FOR ORDERS OVER $100

SEND FOR CATALOG (415) 592.8411 10% OUTSIDE U.S.A.
WILL CALL HOURS: sem - 4pm

CIRCLE 43 ON FREE INFORMATION CARD
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Give the gift
of love. .

&-'aAmeriCan Heart
• Association
WE'REFIGHTING FORYOURLIFE

COMPUTERS & PERIPHERALS

TRUCKLOAD sale, Ampex Aud io Tape. High
quality reel to reel 1800' o r 2400' on 7" reels. used
once. $45.00 case of 40. B. THIERS, Box 6. Rich
bo ro. PA 18954

REEL·TO·REEL TAPES

KITS, plans. parts , custom work. Cata log $2.00.
DIOGENES ELECTRONIC SYSTEMS, Box 3921.
Ama rillo , TX 79106

SOFTWARE for Commodore and Tandy micro
computers. Send $1.00 for catalog ue packed
w ith low prices for qu ali ty software. 12 LEELAND
DR., Hauppauge. NY

WORDWANDS

ZX-81 circu it des ign programs for the Sinclair
ZX-81. ZX-TECHNOLOGY, Rt 1, Box 125. Corinth .
MS38834

VIC-20 co mputer programs! "Adve nture,"
··Races,'·$9.95 ea/ppd . Free cata log . Dealers
wanted! BYTEHOUSE, Box 981. Salem. NH
03079

CBRADIO

COMPUTER SOFTWARE

COMPUTER EQUIPMENT
XEROX, 820 CPU single board ·computer $435.00
with 16K memory, 1771 contro lle r for Shugart
SA400 of SA800, 2 paral lel ports. Catalog $1.00.
RONDURE COMPANY , dept. CW 2522 Butl er sr,
Dallas. TX 75235 (214) 630-4621

WRITE messages and creat ive dot matri x de
signs in the air with lights! Free info SASE. Kit
$36.80 . WORDWAND, P.O. Box 595. Ozona, FL
33560

SEND SASE for picture of moon from our near
perfect parabolic 10 foot ref lecto r 500 doll ar. De
livery 3 weeks. gett ing bett er. EXPO, 7514 Oak
Bluff. Dall as 75240

OSI & VIC-20 software and supplies available.
Cata log $1.00. BMS, Box 2132-RE, Oak Park, IL
60303

GET more CB cha nne ls and range ! Frequency
expanders. boosters. speec h processors. FM
co nverters . igni tion noise blankers . how-to
books. p lans. modi fi cat ions. Cata log $2. CB
CITY, Box 31500RE. Phoeni x. AZ 85046

INTERLOCK ING ASSEIoflLY
4-0.P.O. T. / 4- 4. P. O. T.
6 112" MOLNTING CENTERS

$3.00 PER ASSEMBLY

5STATlON-'
INTERLOCKING ASSEIoflLY
3- 4. P.O . T./2-0.P.O. T.
4 118" MOLNTING .CENTERS

$2.50 PER ASSEl'BLY

3STATlON ~
NON-INTERLOCKING~
2- 0 . P. O.T./!- 4.P .O . T.
PUSH ONIPUSH OFF STYLE
2 1/ 2" MOLNTING CENTERS

$1.50 PER ASSEl'BLY

. LIGHTED
PUSH Blm'OII

AUTOMATIC
RECORD CHANGERMINI [!I!I!l

KEY SWITCH

~
• . _ S .P.S.T.

4 A'lPS @ 125 VAC
. KEY RE/UoIES BOTH

POSITIONS~

4 POSmON 4 IlH'S

~~ ~~ISTERS @ 125 VAC

CCf1ES WITH THREE KEYS
11 OPERATES 2 POSITIONS
12 OPERATES 3 POSITIONS
13 OPERATES 4 POSITIONS
KEY RE/UoIES CNE POSITION
ONLY $4 . 50 EACH

~
" B.S.R . f'()()EL C136R/C/3

.~ . x PLAYS 33/45/7 8 RECORDS
~:::: " MINI SIZE: 8 1/4" X 12"

~ INCLUDES C'JST COVER lIND
. PLASTI C CASE ( NOT PI CTlJREO)

WITH FRON T CUT OUT TO FIT
17.50 Nell STEREO UNIT (NOT INCLUDED) .

a-TRACK AND CASSETTE
TAPE PLAYER / RECORDER

• YDC RELAY
MINIAnAlE ~
O.P. O.T.
3 IlH' CONTACTS
FWUITSU 1 FBR3210 006
~ 10 /16. 00

BLACK PLASTIC ENCLOSURE
ADJUSTABLE HEIGHT FRCf1
.1. 63" TO 2.9311

; WI DTH
6.8511

; DEPTH 8". BUILT
IN STIINO OFFS FOR P . C.
BOARDS • •FRONT JIND BACK
PIlNELS NOT INCLUDED• •

$5.25 PER CASE

••

• CCf1PLETE CHASS IS
.. '.. READY TO INsTALL
~ INTO YOUR CABINET

~ ::~ $20. 00 PER UNIT.t-.....~~~~~~-..

BRPnl NEW, CCf1PLETELY FlN:TlONAL TAPE DECKS
" RECORD JIND PLAY 8 TRACK OR CASSETTE TAPES
" L.L O. FUNCTION INDI CATORS
" CCf1PLETE SCHEMATI C M'C HOOK UP DIAGRAM
" REQUIRES 12.6 - 15 voe POWER SUPPLY

STEREO a TRACK
HOME UNIT

EDGE CONNECTOR
ALL ARE .1 56" SPACING

15/30 GOLD
SOLDER EYELET $2 .00 EACH

18/36 GOLD
SOLDER EYELET $2. 00 EACH

22/44 GOLD
SOLDERTAIL ( P.C . STYLE)
~ 10 FOR $22.50

22/44 nN
SOLDERTAIL (P .C . STYLE)
$1.35 EA 10 FOR $12. 50

42/84 GOLD
SOLDER EYELET $4 .00 EACH

YARACTOR
DIODES

8&-103 3 FOR"i'i'. 00

~
100 FOR $30.00

MV2205 3 FOR $1. 00
100 FOR $30.00

CONNECTORS 4PDT RELAY
WEATHERPROOF : ;~::; :::.::".. •

2 CONDUCTOR •~:;:~.~~~Oll It

~ ~~~~1 · UIIICIDvt f. U IIy I.'led .

-qp:J" $1.70 EACH
POLARIZED SET, 18 GA. SPKily coil volt.gt!
WIRE.. $1. 00 / SET LAfl:GEOUANTlT1ESAVAILAI LE

~
. 4 CONDUCTOR SOCKE TS 'OR RelAY 50< noh

$1.50

PER SET

WEATHER-PROOF SOCKET
IlNO CONNECTOR SET.. .

PRECISI ON
DEVICE .. .
CONTAINS 4

~~~~ ....Y-;;.f.e$lJ
POTS.$4.758.

MITSUMI PHOTO FLA H
MOD EL UES-A SSF CAPACITORS

VARACTOR UHF 170 MFD 330 VOLT

TUNER ~ I 1/ 2" X 7/8"FREQ ~E

•• ~~E~8iN~~ ':::: ~OF~$~7 ~~0
"" 300 OH<S eoo MFD 300 VOLT

~!:IJ{IP'.t..i·f1·~'" $25. 00 each 3 3/4" HIGH X I" OIA.
10 for $ 220 .00 $1. 00 EA. 10 FOR $9.00 '

MINI SIZE {l.~ l~\ Q
3UZZERS 750 MFD 330 VOLT

Ii"to 3 . 011. 75c ea 2" HIGH x 1 3/4"
1111 WITH WIRE LEADS $1.2 5 EACH 10 FOR $l1. 00

1}!z to 3 voll. 75Cea mau POTS

i1
WITH PIN TERMI~S~

3 to 7 volta ~ 500K
WITH PIN TERMI~S 2 7/8"LG.- IIne.r tap.

750 each I 3/4" TRAVEL 75¢ EACH

MANUFACTURERS - WE WIL
PURCHASE YOUR EXCESS

INVENTORY (213)380-8000

•

CIRCLE 48 ON FREE INFORMATION CARD
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Solder
Type

Connectors Contact Size Cat.No. EachPoints

40 position 1520 4'1. x 5'1. 276·163 4.95
50 position 2898 5'1. x 8'1. 276-1 64 4.95
40 position 1520 4'1. x 5'1. 276·165 9.95
50 position 2898 5'1. x 8'1. 276-166 9.95

D-Submini 25 Connectors

Can be chassis-mounted. Opt ional hood allows use
of non-ribbon type multi conductor cables when less
than 25 conductors are requ ired.
IAJ Male . 276 -1547 2.99
[§] Female. 276-1548 _ 3.99
[Q Hood. 276 -1549 _.. _ _ 2.19

169

IF Amp, FM, Video & PLL ICs
Low As

Simplify & Improve
Your Designs!

Man y applications for these versatile ICs! Check
out the inclu ded specs and da ta and you 'll prob
ably discover some new uses !

• Works With Any Televis ion Set
• Requires Minimum Support Circuitry

995

UM 1285-8. This completely assembled TV
RF modu lator is ideal for use with compu ters.
video games. VCRs , projects such as video
enhancers, adapters and satelli te receivers .
Accepts color or b&w video. line -level sound.
Selectable ou tput , VH F channels 3 or 4.
Unique des ign reduces line-jitter and on-screen
bar patterns. PC board mountable. 3 to BVDC.
With data , pin-out, suggested circ uit. Why pay
more? 277-221 9.95

Ready-to-Use TV RF Module

WVij
Only

Trimmer Capacitors

159 [NEWt,
Pkg. of 2

High " Q" - 300 or More!

5-60 pF. PC mountable, with mini scre wdriver
slot adjustment. For IF and low-level RF peak-
ing . 272·1340 Pkg. of 2/1.59

MC1330 Video Detector. Used in many sol id
state TV circu its . Replaces 3rd IF, detector.
video and AFC buHers. High linearity. Outputs:
Wideband video (to 8 MHz), AFT, narrow-band
reverse video. 10-24VDC. B·p in DIP.
276·1757 2.49
MC1350 Universal IF Amp With AGC. For
rad io and TV cir cuits . Usable from DC to beyond
60 MHz . Typical gain at 45 MHz: 50 dB. AGC

--- ---- --- - - - - - ----; rang e: 60 dB minimum. 12VDC. 8·p in.
276-1758 2.19

MC1358/CA3065 FM Detector. IF amp , limi ter,
FM detector, electronic volume attenuator and
audio dr iver in a 14-pin DIP. Use as TV rep lace
ment or in homebrew receivers (100 kHz to
5.5 MHz IFs). Just the thing for conve rting CBs
and communicat ions rece ivers to receive
NBFM ll0-24VDC. 276-1759 1.79

LM565 PLL . For FM SCA (backgrou nd music)
and RTTY decoders, modems, infrared com
municators , Ireque ncy synthesizers and
more. 141-pin. 276-1720 1.69

Start Your Back-to-School Project at The Shack'
No Minimum Order! No Waiting! Low Prices!

Computer-Project PC Boards
Radio~--~-- -J
Shack~

Exclusive!
Highest Quality

Dual-Sided Glass ,..
Great for peripheral and format conve rsion circuits.
Fit car d edge connectors, sockets and headers
check Shack's wide selecti on .

~
C
G)
C
(J)
-i

c.o
ex>
N
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Great lo r dashb oards and
proj ects. LED glows when
" on." Rated SA. 12VDC use
only. '/,, " mounting hole.
275-680 . .. . __ .... . 2.99

Whip Antenna

249

SPST Toggle Switch
With LED Indicator

299

299

Revised to in
clude mor e circuits, tips
and data . Easy-to-read " graph paper"
lormat. Useful lor beginners and
" pros" alike ! 276-5002 2.49

128-Page
" Idea Book "
Of Practical
IC Circuits
And Data

Engineer's Notebook II
By Forrest Mims III

Universal repla cement with 5 sections,
extends from 7'1.., to 30'12". Mounting
flange . Red plastic tip lor safety,
270·1401 _. _. _ _. _ 2.99

NEW
LOW PRICE!

RF Chokes

7ge /NEWi6
Pkg.of2

High brightness NE-2's
prewired to dropping re
sistors lor 120-volt ACIDC
use . 272-1100 ..... 2/7g e

120-Volt Neons

Now
Low
As

10 lJH. 1.5 amps. (Was 8ge in 19B2
Catalog). 273 -101 _ 79 C

100 lJH. 2.0 amps . (Was $1.09 in
1982 Catalog). 273·102 9ge

• Big 5-lnch Color-Coded Scale
• Built-in " Beep" Continuity Tester
• Fused and Overload Protected

" Pro" features and du rability at a rock
bott om price! 21 ranges. 30.000 ohms
per-volt DC sensitivity, easy access to bat 
tery and fuse compartment. TImesav ing
audible continuity test. Measures to 1000
volts AC and DC in 12 ranges. DC cu rrent
to 10 amps in five ranges. R!:lsistance to
10 megs in lour ranges and dB in five
ranges . With manual, probes . Requires 9V
and " C" batter ies . 22-210 49.95

Our Best-Ever Analog Multimeter

'4995 [NEWt)

Fits 8-Pin
DIP Socket

SPST DIP Switch

149

Perlect for on-board low-cu rrent
switching. 275 -1304 1.49

Knobs For 1/4" Shafts
Cut 24%
Reg. 1291.69

Pkg.of2

" Top Hats" with finely too led,
2-tone styling . Brass set-screw.
274·423 . . . . . Sal e, Pkg. of 2/1.29

Dua l "brute-force"
L-C sections greatly
reduce automobile
igniton/altern ator
noise in CBs ,
boosters, tape
player s. 10 amps.
270-051 . . . . 17.95

High-Power
Noise Filter

Charging System
Analyzer

595

ltadl8/haeK

Autosound Faders
IAJ And Selector

IAJTape/Rad io Selector .
270-045 _ . _.. . _... __. 2.99
IBJSelector With Stereo Fad er.
270-046 _. . .. ... . . _.. 5.99
IcJHigh -Pow er Fader. Handles 50
walls. 270-048 .. .. . .... _. . . 6.99

A DIVIS ION OF TANDY CORPORATION • OVER 8400 LOCATIONS IN 80 COUNTRIES
Retail prices may vary at individual stores and dealers

CIRCLE 44 ON FREE INFORMATION CARD

LEOs indicate con 
dit ion of battery,
regulator, alternator.

' ' Plugs into lighter

socket.
22-1635 . . .. 5.95 ...1- _
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CATV/MATV
ACCESSORIES lQ::::E!lIn

VIDEOCONTROL

CENTER.V4802 , . .
ea . $29.95
10/ $24.95 ea .

SEMICONDUCTORS
ECGEQUIVALENTS (PARTIAL LIST)

238 . . 10 / $26.00 230 " . 5 /$17 ,50
113 . " 10 / $4 .50 231" . 5/$17 .50
123A . , 10 /$3,50 29 1 , . ,10/$12,50
128 , . , 10 / $9 ,95 292, ,. 10/$12 ,50
129 , . , 10 / $9 ,95 308, ,, 5/ $2 5,00
152 " , 10/ $7.50 310 ",5/$2 5,00
153 , . , 10 / $7 ,50 375 ", 10/$15,00
154 " , 10/$12,00 12 5 " .100/$8,95

15 7 " , 10 / $9 ,95.
196 ' , , 10 / $9 ,95
19 7, " 10 /$9,95
198 , ,. 10/$12. 50 •

TRIPLERS & SAFETY
CAPSECGEQUIVALENTS
50 0A . ' . ea. $10.9 5
52 3 . , . ea. $13,9 5
526A , . , ea . $16 .7 5

800·860" , 5/ $15,00
250 663· 17 and ~~::::::>.:""

250663·11" ,
ea . $3,50 or 10 /$30,00

ATARI TV GAME SWITCH
ea . $2.95 10/$27.50

COAXABSWITCHea.$2.95 10 /$27.50
VHF/UHF SEPARATOR-TRANSFORMER
75D HM . . . 10 /$12.50

36 CHANNEL CABLE
CONVERTER FOR TV&
VTR

Spectrum
Electroni c~
CALL OR WRITE FOR
YOUR FREE CATALOG
5932 Market St., Phlla., Pa.19139

Toll Free 800-523-0721
in PA Call Collect 215 ·472·0369

VISA.MASTERCARD ACCEPTED

BSRDROPIN CHANGER
ea. $29,9 5 4/$llO.00

CARTRIDGES &
NEEDLES ~
MAGNETIC CARTS~p
ADC QLM . ,. ea. $7 ,50
PICKERING V15 . , . ea. $6.95
SHURE , . , ea , $6.9 5

CERAMIC CARTS
BSRSC8H2 . , , ea . $2.99
TETRAD 2 -T5HD·8 . , . ea . $2 .99
VARCO TN4B . , , ea. $1,99

POPULAR REPLACEMENT
NEEDLES
Doub le tip " . ea. $ ,99 100 lot $ .79
OSINGLE TIP MAGNETIC
SHURE N75, N44, N9 11,
PICKERING V15 . , , ea. $3.25
AUDIO TECHNICA , , . ea. $4.95

CIRCLE 61 ON FREE INFORMATION CARD
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7I1CH _ 40

~~~~~7!i
CAJOI' _ 1 f5
CAJ07I - I!IO
CAXeO- f5
CAJl* - f5
CAJ 140 _ 120
lM29D I _ t!i
IOJICC - J to
N55D6A_ 1 50
TlO8JO' _ f5
Tl064CI( _I!IQ
DD:l:n - 1.7'5
TU* _ 1.50

74163 - W
741&4 _ 60
' 4 1es - 60
7416fi - 70
74157 - 12 5
74170 - 160
74 173 - . 75
14 174 _ &.
74 175 - 60
74176 - 75
' 41n -75
74 180 - . 75
7418 1 - 190
14182 _ 45
14190 - .70
74191 - .75
74192 - 70
74193 - .79
74194 - as
74195 - 45
741!M _ .75
74197 - .75
74m _ 85
74279 - 60
74366- 65
74367 - 65
74368 - 66
74J90 - 90
15324 - 1.7S
75325- 1.50
7f»492 - 105
81 31 - 200
8T32 - 2 .75
9601 - .15
9602 - .75

OSOO56H- 1.50

SEND $ 25 FOR OUR CATAl OO
FEATURING TRANSISTORS &
RECTIFIERS 145 HA M PS HIRE
ST .• CAM BR IDGE. MASS . 02'131

lMM _ 'tl)
lM361 - !IO
lMli I _ 1 1'!i
lMJ17 _ 1 eo
l MJll) - 115
l MJ82 - 10
lMJ13 - 2 !1O• lM _ _ Ie)

l M:J17 - 125
lM393 _ I DO
lM563 -2 ~
l M!66 _ 4~

l M566 - II§

::B_ l':~
" - Ie)"' - ..

78L05 $ .45
LMJOISG . $ .7S
)I/OT5. 5.11. 1 , 12.

15. 18 or2'V $ 15
LASI4 12 .12VU.$J95

DIP SOCKETS
8P1 N .17 1'2P IN 30

14 PIN 20 24 PIN 35
16PlN 22 28PIN 40
18 PIN 25 40 PIN 110

TRANSISTOR SPECIALS
~lJ07~'G(TOS

2Jt«ltA'''''GITO!li
HI"GelI I. -I'..... G£T03
1 ... 111 S 50 T"'l~

2JolI2J) ... , ... SWlTCH~G I"OWtIll
I,Ut' «104 C8 IIJ YIl",,",S /STOfII N"'"
2frfJmJIII"H SoTOJ
""''''''5< ro]
}NJ1J1 ...."""'S. ..'
~aII_ 1o

2troI1QlNI"H SoTO!li

2NJn2"'''''' SoTO "
2'aIOl ""', SoTO "
2f'rO:lI56NI"N SoTO 1
2NJIO<tP'l1OH SoTO t2
2NJbS ION"SoTO Sl
2tw529INI'N SoTO 220
2HllO!JlI'toll"SoTO 220
TfP') l.,..PH SoTO 220
n l"ml"N'S, Y0220
1 11'301""'1"5.
TII"'21I"tolPSo~ .
TtPI41 NPNSoUf7
MJI:k:!66

TTLIC SERIES
7.n - J5
7473 - 35
7414 - 40
1475 ..a
7475 _ «l
7480 - 4S
7483 - 50
7485 - 65
74815 - 42
1490 - 4S
7491 - 45
7492 - 4S
1433 - 45
74904 - 60
7495 - 60
7496 - 60
74107 - .35
74 1115- 1.50
7.121 - 35
74122 _ .39
74123 - .42
74125 - 45
74126 - .45
74145 - .7S
74148 _ 125
74150 - 1 10
7415 1 - .50
74153 _ 40
7S1f»4 - 1.10
74156 - 50
74157 - .50
74160 - 85
74161 - 66
74162 - ,60

7400 - 17
7401 _ 17

7402 - 17
7403 .17
7404 24
7406 - 2'
7405 _ 33
71/07 - J5
7408 - 27
7409 - 24
7410 - 17
7411 - 22
'412 _ JO
7413 _ 41
7414 - 50
7416 - 33
7f 17 - 3 7
7420 - .17
7425 _ 30

7426 - 33
7427 _ 30
7-430 .17
7432 27
7437 27
1438 - 27
1440 - . 17
7441 - .75
7 2 - 45
7 5 - 70
1446 _ 7S

7447 - •
7448 _ .66
7450 _ . 17

TRIAC's
PRY lA lOA 25A

'00 ,45 .80 1.55
200 .84 130 2.10
<00 1.30 1.90 3.10

"'" 2.00 2," 430

CRT Controllers
TMS9927Nl . . ,$ 9.00
TMS6846 , . " . , 16.00
TMS8275 , . " . , 16,00

ROM's
2732 " " " " , . $11.00
2716" " " " " 4,00

DISC Controllers
1791 , . " , .. ... $29.00
1793 . , " . " 35,00
1796 45.00 ••~~...:.:.:_=~.;;.~~!!..:..~.

1797 . , " , . , 45.00

TERMS :FOe CAMBRIDGE. MASS SEND CHECK
OR MONEY ORDER MINIMUM TELEPHONE.
C.O D. PURCHASl ORDER ~ CHARGl $20 00
MINIMUM MAlL ORDER $5 00

C/MOS

SPECIALS
CPU 's

fBl2 . " .""" , $6,00
OOWA" , " 3,75
zroA " " . " 6,00

RAM's
2114l-4 . . .. , . , .. $1.66
4116-2. , . , . , ' . ,. 1.116
MK4002-.J3.2KX8. 8.00
931.422 BIPOLAR . 5.00
4164-2-641< .. . " 8.00
2147J3-4KX1

STATIC. . . . . . • 6.00

Hal< - ..
~, " :: - .. ::: - l:l '''''' - .- - " - " - ~ - u~

:& - .. :' - , ~
... ,. -

- ;: =_ us
""" - ..

"" " - ~ " C70 - '"... - . .,., .. ' <as - ,.,
::~o

-
~

-. .. . " - .. "CO> - ..,..., - .. ." - .. "C.. - 50- - .. ." : :~
..coo - 00

.. n " .... 00 "" '<as - ...... - " :::: :: ." 74(;11104 - U,.." " .." ,,.
1~1!li7 - '""''' - .,

"''' - ,. ::: -- , ~ 74(: 110 - """'" - ec «OJ " 74(: 1" - '""''' ec .... - " ~ - ,,, 14C1S3 - 'IS

"''' - .. :;:: 1: ..,
" 74<:1(6 - '":I:' - : - - . 14Cln - ,.,

- - - ." "COl - " 14<:17. - ' ":if - ,. """ - .se ."'"' " 1<4Cl~ - '"n "''' - ·s """ - ., 1<4Clt2 - ,.,... .. "'" - 1<4CID " 1<4C1Q1 oo... " "'" 7<4<:1. - '" 14C1 1. -,,,
"'" - '" "'" - " """ - " "ca, -,..

moo .SO 7~ SERIES
moo ," ,.." ,70 ".'" ,...
moo .SO ,.... ." ,.... 1-"

""'" .., ,.... U, ..... 1.",- ,. 745112 ," Hl174 I ."..- ,., 745 1J3 I ." ...,.. 1,"
...10 ,so 741 1• ..." 741 1t4 1,10
74111 ,,, 7451. 1.2. ''*'S7 ....
745 11 ,.,. 7411. 1,10 ,..... I .",.... ,., 741 140 1.00 ,..,., 1,",.... .., HlllJ 1.10

,_
I."

" ."
,., ...", 1." ,..", 2.2S

1 - Sp - , 10
TOGGLE SWI TCHES 2OSO - Of>OT - 1so

T _ CEI(TEII;OFFSI 7'5

U 411-1R DE E . • 3 / $1.00
~P 100 PHOTO TRANS _. . . . . . .. . .. . $ .!SO
RED. VU LOW. GRHNor AMBER LARGE LED's .2 - . . 6 ' $1 00
MLED9lIR LED . . . . . . .. $ 7S
MRDI 4 B PHOTO DARL. XTOR . .... . . ... $ .50
TIL 11IQ PTO IS OlATOR . •••. . . . $ .60
IL·5 OPTO ISO LATOR . .. . ' $ ,45
1 W ATT ZENERS : 3 .3. '.7, 5 .1. 5 6. 6 ,1. 8, 2, 9 1, 10.

12, 15, 18, Of 22V 6 / $1. 00

seR's

.5V at SOOma SOLAR CELLS
3 " diameter $4.35

7 SEGMENT DISPLAYS
FSCB024-4 digit DL·707 C.A ..3 $ .75
C.C. S...display $5.95 FND810 .S"'CA $1.95
FND359 $ .75 FND803 .S"'CC $1.95
FND 503 C.C..5 $ .85 MAN5 C.C.G reen . $ .75
DL·704 .3 ...C.C $.85 MAN 82C .A . Yenow $ .75

CLOCK CHIPS
MM5314 .. . *4.75 MM5J16 ... .. $4.95

MM5387AA. .. •5.95

DIP SWITCHES
NO . 30 W IRE WRAP WIRE CTS 206 4 • POS ITION 1 25
SIN GLE S T RAND1 0lY •. $ '.40 CTS206 7 7 POS ITION 1 40

CTS 206 8 a POS ITION 1 50
CTS 206 10 10 POS ITION 1 95

UART's
Ayt..IOlJ - 3.15 ..-.. - 1.16
n ll llml - 3.15 COMJl)I7 - 3.7'5
P'T1C1 - :I2S AYJ.I'O:I - 225

14 PIN HEADERS . . .3/$1.00
24 PIN HEADERS. . . . . .75
4O PINHEADERS. . , . . ,., .. . 1.10
50PINEDGEBDARDCONN. , . , , ., 3.00
26PINEDGEBOARDCONN" " . , 2.50
50 PIN RIGHT ANG LE CONN 3.95
20PIN RIGHTANGLECONN, , .. , . 2.25

CPU'S & SUPPORT CHI PS
.,.,. - ' " .,,, - ' """'" - ,,. .... - u,....- u, "" - ...... - "Ol I257 IAMl'ln ,-"
au - ,-" ""'" - 25.00
a " ,,. ... - 'Ol
a" ,,. _cru 'Ol
.". ,:Ii

_.~

- 12-lllS

M"""'" - ... ,.""~ - 'Ol

"'" - '" 2IlOCTC A. - ,,.
"'" - . ,. TMSII27NL ...
".. 'Ol "" - 11.16

RAM's - - 11 9l!i." _""
12641.1&4-21 ... ROM 's2 114l -) - ,..
4111-] U. """ - ,..
41' .. 2 ,.. 271. .. 5'/ - ...
21L02·1 - .se "" - ...TM._ - '" ,,..... - ...
MK«lZH - "" ,." - ...
MK4QM.ll - ,.. -,. - .....
Inl-] - ... IlSZJ - ,..
TW SolO!QNl - ... 12S1I2 - 'Ol- "'" - t." CSl lS - 'Ol
2~·1 - ,. ...u, - ,..
""... - ,.. ...,,. - ,..
M' ''''' - ,-" ...", - ,..-, ... ""' ., - 'Ol'''1[ ,.. "-"C ,..
ZillA!. ,. 125$.504'-..., _ ,,......... - ~ ........ - ...
INTERFACE SHIFT
& DRIVERS REGISTERS,. - ,. M M I G - r.",. - r." Mlioua - ,.""., - ,.. "'101I 1404 - U,... - "" MM!IOl] - a...

"" - "" M..... - ,..- - 'Ol M...... - ,..
"" - ' .Ol M,,",,' - 'OO
MM" " - • OO M...... - ,.OO
M_ - ' OO MMSOO' - , .OO

POSTAGE ADD10%FORORDERS UNDER$25,00
RATES ADD5% FOR ORDERSBETWEEN $25,00AND $50,00

ADD3% FORORDERS ABOVE150.00

IN4148I1N914) . , . , . , . " . 15/ 1.00

TANTALUM CAPACITORS
.22UF 35V 5/ $1.00 1OUF2OV _ $ 40
.47UF35V 5/$1.00 22UF10V _ $ :30
.68UF35V 5/$1.00 15UF16V 3/ $1.00
1UF2OV 5/ $1.00 JOU F6V 5/ $1.00
2.2UF2OV 5/$1.00 33UF2OV $ ,60
3,3UF2OV 4/$1.00 47UF2OV $ .85
4,7UF 35V 4/$1.00 68UFl OY $1.00
6,SUF35V 3/$1,00 12OUF6V $ ,75

2OOUF2OV $1.75

1/16· thick with 1110· spacing

4 )1," X 6 )1," . . . . . $1.95

DATEL'SDAC-ooEO
8 b it DAC - $ 4 .95

200 PRV 1A LASCR .95

25 watt Infrl Red Pulse ISG 2006 eQuiv.)
laser Diode ISpec sheet included )1$24.95

RS232
CONNECTORS

DB 25Pmale . , , , .. ' $2.75
DB 25S female . , , . , . 3.75
HOODS . . " . . . , . . , . , 1.25

7 WATT LD 65 LASER
DIODE(IR)$S.95

2N3820 PFET",,",,'" " " . $ ,45
2N5457 N FET .. .. ... •.. ...•. $ .45
2N264S UJT" , . " " , . " " ,. $ ,45
ER 900TRIGGER DIODES. , ' , , 41$1,00
2N6028PRDG.UJT, " '" $ ,65

DIS C CAPACITORS
.1UF lSV. . . . • . . . 10/$1.00 .• ••.•.. 100/ $8.00
.01UF 35V 161$1.00 100' $5.00

EPOXY GLASS VECTOR BOARD

.~~nl.~iW;~:HHH::.I1
PRINTED CI RC UIT BOAR D

4~ l<6~ OOUBLE SI DED EPOXY BOARD %.~ TH ICK , ~UiO.,. .. .. ... .. . . ..5/*2 .60

Cf)
()

Zoa:
I
()
W
-J
Wo
Q
«a:

96



:>
co
c
CIJ..,

74161 $ .88
74162 .89
74163 .67
741 64 .87
74165 67
74166 1.20
74 167 1.95
74170 1.69
74172 4.75
7417 3 .79
74 174 .89
7417 5 .85
74 176 .75
74177 .75
7417 9 1.34
74 180 .75
7418 1 1.75
74162 .75
74184 2.25
7418 5 2.25
74186 9.95
74188 3 .90
74190 1.15
74 191 1.15
74 192 .85
7419 3 .85
74194 .85
74195 .68
74 196 .85
74197 .85
74198 1.39
74199 1.39
74221 1.19
74251 .95
74273 1.05
74276 1.89
742 79 .75
74283 1.40
74284 3.90
74285 3,90
74290 1.25
74298 .95
74365 .68
74366 .68
74367 .68
74368 .68
74390 1.45
74393 1.90
74490 1.90

4009 52.95
4093 .99
4094 2.95
4098 2.29
4099 2.25
14408 12.95
14409 12.95
1441 0 12.95
144 12 12.95
144 15 8.95
14419 4.95
4501 .39
4502 1.65
4503 .69
4505 8.95
4506 .75
4507 .95
4506 3 .75
45 10 1.19
4511 1.19
4512 1.39
45 15 2.75
4516 1.45
4518 1.39
4520 1.25
4555 4.95
4556 .99
4566 2.25
eocss 1.50
eocsr 1.25

ED
7475 $ _38
7476 .34
7479 4.60
7480 .49
7482 .9 5
7483 .55
7485 .65
7486 .35
7489 1.75
7490 .39
7491 .57
749 2 .45
7493 .45
749-4 69
7495 .65
7496 .69
7497 2.90
74 100 2.90
74 107 .32
74109 .37
74 116 1.95
74 121 .29
74 122 .39
74 123 .59
74 125 .39
74 126 .44
74 128 .59
74132 .69
74136 .75
741 39 .95
74141 .79
74 142 2.95
74 143 2.95
74 144 2.95
74145 .62
74 147 1.95
74 148 1.20
74150 1.09
74 15 1 .67
74 152 .67
741 53 .67
74 154 1.19
74155 .78
74156 .78
74157 .69
74158 1.65
74159 2.49
74160 .88

4037 $1.95
4040 1.29
404 1 1.25
4042 .95
4043 .65
4044 .65
4048 1.75
4047 1.25
4048 .99
4049 .45
4050 .69
4051 1.10
4052 1.10
4053 1.10
4055 3.95
4056 2.95
4059 9.25
4060 1.39
4066 .75
4000 .35
4070 .49
4071 .35
40 72 .35
4073 .35
4075 .35
4076 1.29
40n .35
4078 .35
4061 .35
4062 .35
4065 1.95

TERMS: MO CashMlf's Check..BaM Wife. POl"SONIl
ched:.s alkJw2 weettslor proc H Slng IncllJcleDriYer5
license and CfClO1 car d • • V.... Me. ,\MEl( CB .dd :no
NMce charge Adel J"4 ahipping & I\andling or $2 .
whichever ISgreat... , Add 10\0 lor Ioteigo orders or US
PIfC'" Po&t IncIucIe T~ rvnbet. NO COOs
Pre..~t to cl'w1ge WIthout eetce. Some Items
IlIbtectto pnor Mh, We r.-ve the nc:fIt to absl,Me
flW1Ufaclurer Retall pocft IT\¥f vary

$1.39
1.49
1.65
1.89

7452 44 $2.99
745251 1.35
745253 1.35
748257 1.29
704$258 1.29
74S260 .75
704$200 2.79
745287 2.99
745288 2.55
74$373 3.10
745374 3.10
745387 2.75
745471 7.95
745472 7.95
74$473 7.95
748474 9.95
748475 9.95
74$570 5.75
7455 71 5.75
74$572 8.95
745573 8.95
74S940 2.00
74$941 2.90

7 Position
8 Poait ion
9 Poaition

10 Poslt ion

Imm
55.95 LM1414N $ 1.90

1.49 LM145BCNlN .49
1.49 MC148BN .99
2.95 MC1489 N .99

.99 LM1496N .89

.35 LM1556N 1.50
1.98 LM1820N .95
1.89 LM1850N .95
3 .25 LMl889N 3.10

.29 LM2111N 1.75

.98 lM2900N .99
1.49 u.t2901N 2.50
1.25 LM2917N 2.95

.89 CA30 13T 2.19
1.75 CA30 18T 1.99
1.70 CA30211 3.49
1.49 CA3023 T 2.99
1.25 CA3035T 2.75
1.35 CA3039T 1.29
1.39 CA3046N 1.29
1.25 L.M3053N 1.49
4.95 CA3059 N 3. 19

.95 CA306QN 3.19
5.95 CA3062N 4.95
6.95 LM3065N 1.49

.95 CA3080T 1.29
1.75 CA3061N 1.69
1.25 CA3Q62N 1.69
1.25 CA3063N 1.55
1.95 CA3Q86N .80
1.20 CA30B9N 2.99
5.00 CA3096N 3.49

.96 CA300 7N 1.99
1.49 CA3130T 1.30
1.95 CA3140T 1.19
3.75 CA3146N 2.49
2.75 CA3100T 1.19
1.25 CA3190 N 1.95
1.79 CA3410N .59
1.95 MC3423N 1.49
1.25 MC3400N 3.95
1.40 SG35 24N 3.95
1.95 CA3eOON 3.39
3.75 LM3900N .59

.39 LM3905N 1.19

.96 l.M39OON .96
19.95 LM3914N 3.75
1.25 lM391 5N 3.95
1.75 LJ.1391 6N 3.75
1.50 RC413 1N 2.95
2.75 RC4136N 1.10
1.99 RC4151 N 3.70

.29 RC4194TK 4.95

.75 RC4195TK 5.40

.39 UlN2oo1 1.25
1.95 UlN2003 1.50
.65 SN75450N .59
.98 SN7545 1N .35

1.15 SN7545 2N .49
.33 SN75453N .49
.19 SN75454 N .49
.75 SN754 9 1N .89
.39 SN7549 2N .89

2.95 SN75493N .89
1.90 SN75494N .89
1.95 11.494C N 4.20
1.95 TL4Q6CP 1.65
1.75

mEl
7.04S124 3.89
7.04S133 .54
745 134 .66
7.04S135 1.15
7.04S1 36 1.00
7451 38 1.29
745 139 1.29
7.04S140 .73
745151 1.29
7451 53 1.29
745 157 1.29
745158 1.29
7451 60 2.79
745 174 1.49
745175 1.49
745188 2.00
745194 1.89
745 195 1.00
745196 1.89
745240 2.75
745241 2.75
748242 2.99
748243 2.00

5 .99
1.19
1.29
1.35

MUFFIN~ FAN
The dependable, low
cost, largest selling fan
for commercial cooling
applications.
. 105cfm free air del ivery
• 4.68" SQ . x 1.50" deep.

Weight · 17 oz.

SPECIAL PURCHASE

...~ $9.50...

DIP
SWITCHES

76H)5K
78..,;)6
76M.G.
l.M108AH
LM300H
lM30 1CN
I.M304H
LM305H
lM306H
L.M307CN
l.M3OOCN
LM309K
lM310CN
LM311D/CN
LM312H
lM31n
LM318C N
LM319N1H
I.M32OK·XX·
lM32OT·XX'
lM32OH·XX·
LM323K
LM324N
lM337K
LM338K
lM339N
lM34OK·XX·
lM34OT· XX·
LM34OH-XX'
l.M344H
lM346N
lM350K
LM358CN
LM360N
LM372N
lM376N
lM377N
l.M38OCN/N
LM361N
LM383 T
LM386N
LM367N
LM390N
NE53 1V1T
NE555V
NE556N
NE561T
NE565NIH
NE566H/V
NE567V/H
NE5Q2N
l.M'702H
l.M700N/H
LM71ON/H
L.M711N/H
LM715N
l.M723N1H
l.M733N/H
l.M739N
l.M141CN/H
l.M741CN-14
l.M747NJH
L.M746N1H
LM700cN
LM1310N
MC1330
MC1350
MC1356

2 Posit ion
4 Position
5 Position
6 Position

74500 $ .39
7450 2 .43
74503 .45
74S04 .52
74505 .52
74S08 .49
74509 .49
74510 .42
74511 .42
745 15 .42
74820 .42
74522 .42
74S30 .42
74532 .49
74538 1.19
74S40 .49
74551 .42
74564 46
74565 .46
74574 .69
74586 .72
745 112 .72
745113 .72
7451 14 .72

.14

.18

.20

.27

.30

.24

.36

.43

.56

.49

.56

.67

.70

.8 1

.99
1.23
1.14
1.36
1.89

50-100

5'>100

2708 {45Or\$) 55.75
:1708 (65OnS) 5.25
1702A 5.75
MM5203A Q 14.SO
MM5204Q 9.95

.54

.63

.73

.77

.00
1.08
1.35
1.26
1.53
2.00

25-49

DACOI Sits
DACl00 I ,iS
IOJIiFWlCllOnr..n.r.- 450
MC4024YCO 215
LWS&S VCO 1.15
XRl206f\l'lClloll Genlralor 5 25
TJll6D28(5V.1 2V) us
AY51013 (5V. 12'v1 U S
AY5101UJ I612(5-14V) U5
AY51015M863{5V) U S
1M6402 a5
1..6403 Its
2350USRT U5
16718Asttos 24.i5
MC14411 11-95
4102 lU 5
W01t41 "5
CQM5016 1U5
INSI2SO 155'5
"Y5-2316 13,15

~~~~OMC l::~:

.16 .15

.20 .19

.22 .21

.29 .26

.34 .32

.29 .27

.38 .37

.45 .44

.60 .59

1·24

1·24 25-49

-LOW PROFILE
SOCKETS (TIN)

3L W1REWRAP
SOCKETS (GQLD)

8 p1nWN .55
10 pin WW (TO') .65
14 p1nWW .75
16 p1nWW .00
18 p1nWW .95
20pln WW 1.15
22 pin WW 1.45
24 pin WW 1.35
28 pin WW 1.60
40pinWW 2.20

8 pin LP
14 pin LP
16 pin LP
18 pin LP
20 pin LP
22 pin LP
24 pin LP
28 pin LP
40 pin LP

SUPER IC CLOSEOUT SPECIALS
ll.N2OO3 2/$ 1.99 2N612 1 3/$1.00 BOOOACPU 2.95 502 7CRT $9.95
74LSe68 3/1 .99 SlG2652 3.95 2102RAM .75 11C24 6.95
74t.S3n 2/ 1.99 745287 1.95 4080 RAM 1.49 95HJ3 2.89
74LS2 41 211.99 2758 EPROM 2.95 8X300CPU 14.95 MM5320 5.99
8259 6.95 7~17318T10 5/ 1.99 745387 1.96 9131 RAM 1.99
6561 RAM 2.95 ZBOACPU 4 .95 2706EPROM 8129.95 EMM4402 1.99
l.M733CN 311.99 6522 6.95 74LS93 311.00 1103 RAM 311.50
MC1414 311.99 6502CPU 5.95 2114 8114.50 87ooA/O 2/16.95
.. CPi M traderna.r'K of Digital Research. Apple trademark of Apple Compu1e r.

UOOl $99 00 1lOO8-1 $14 se 6802P 14 ;5
Z8OO2 8liI.OO 2901 aso 8035 14.P5
Z80 S1.~ NO lA '4, 85 8039 12.gej
Z80A 1105 ~ ..a ,OS 8073N 3-4.Q6
F-a~ 115..05 6602 II D5 8755 ~.i6

2550 1&.85 MO:2A llSD5 8748 49.86
11102 9.75 IMl!Il00 2V,D5 680liI 30.00
~ " .75 6800 11.75 808l5 04Q.i6
8065 14.05 eeoce lD D5 eaooo 12V,i6

~cI'\..\..f~:,c,,~G
~Q'l'!

61 16/201 6 $7 .95 2147 $5 .99 5290 $1.99
8264-64K 8.50 411 5.99 5298 t .49
4116-2 1.99 414 4.69 6506 4.50
4116-2 8/ 12.9 5 1101 .99 65 16 6.79
210 1 3.99 1103 .99 656 1 3.79
2102 .79 4027 4.69 6604 3.99
21lO2·2 1.49 4()4.( 3.99 6005 7.99
21L02-.04 1.29 4050 4.89 9 130 8.99
2111 3..049 4060 .04.89 9140 8.99
2112 3 .49 4096 3.99 934 156.99
2114 1.99 4115 1..049 93.04258.99
211.04L·2 3.25 4200 7.95 @
2"4L·4 2.29 4402 1.99 ~

2125 6.99 5280 4.00 ,~~

~ ""
8155 $9.95 8259 $8 .95 6004 7 $22 .95
8156 9.95 6275 19 .95 68488 19 .95
8202 29.95 6279 9 .50 46505 22.95
8205 2.69 68 10 4.75 6520 6.95
82 12 2.75 6820 6.50 6522 9.95
82 14 4.95 682 1 6.50 6530-X 24.95
8216 2.75 6828 10.50 6532 17.95
8224 2.95 6834 18.95 655 1 19.95
8226 2.95 6645 22.95 zeo-ao 6.50
8228 3.95 684 727.95 ZBOA·P10 9 .50
8243 9.50 8850 5.25 zeo-crc 6.50
8250 14.95 6652 5.25 ZllOAoCTC 9.50
825 1 6.50 6860 10.95 zao.DMA 19 .95
8253 11.95 6862 10.95 Z8QA.·DMA 27.95
8255 4.50 6875 5.95 zeo-so 24 .95
825 7 9.50 6880 2.49 Z80A:S10 29 .95

~

2513-001 15'Vl~ ssse
25U-005(5Vjlo-lf 10.15
2513'AOW3(5Y)l.owtr 14 15
MCM6el10 ASCIISllltttcl 12.l1S
MCMM740lQIIIS)'IT'Illd1315
MCM6I750~Contnlll 345

111HllS"& MinitIoppy 2U S
1711 0u11fbppy 2195
1191.Q1 0u11 Fbppy 31.95
1191-o2l)ull f~ .u s
1713 0D. DSFq,p, 44 95
17t7OD.DS F~ S'US
lfi910&1~ 1U S
21 4JCtJck~tor 11.95
1700 lbitBiNry 13.50
110110bit8N!y 22.00
1103'MTS 1350
MODYIIllklfrtqCon¥. 125
17503~Dqt llCD IU S
140SLI 6 b!1 3 85
14D1L1' bit 5 95
DACOI DIoA 5 85

.-

list
$6.95
ACP

$ 1.9 5

Full ASCII
Encoded Keyboards

De25P (RS2321
DB255 Female
Hood
Set with Hood. Sale
22/44 SIT , KIM
43/ 66 SIT . MOT
50/100 5 ·100 Connector W/W
50/1 00 5· 100 Connector SIT

CONNECTQRS
.1-# ..

~~t:~ RF MOdU:::or
i ' .. '''l< COLOR
I " &

~C B/W
PIN 1062 Cha mel3 Of 4 $6.95
PIN 4151 UHF Channel 33 8.95

MQSTEK~~s

~
zse.,
200,000 pieces in

atock - prIce d to move.
Same as MK4027 excep t 1mS

refresh. MJS4015 4Kx l RAM.

o=0::"'l, "BUNKER" lIDs re
D. LINUII 0 spondtoaound.CompIel:e,o 0 ,e. elyto w..r . (2" XZ').o0 0 0Sold at Niemon Mereu.

o c:J 0 ~o8 for:aYe~;:~~e~~~~

PMI "Super Beta"'i LOW POWERAMPLIFIER
INTERNALLY

COMPENSATED
P/NOPI2GJ

Votfset = 1.0 mV
lb ias :a: 5 .DmA

Gain = 4OV/mV
(quantity limited)

69C ea.

GE D43C3
PNP power

HFE"" 4(H2O
VCEO - 30

IC - 3A
6,000 pes available

~
$34 .95

34.95

~:: ~;;;';~;;::;;';';';';";;';"'';''''';''__-1 ~~~ ~=i~ ~::
34.95 271~~~~;V 7.95
22 .95 TMS2716. 5V, 12V 17.95
~:~ 2758.5V.(~l 3.50
18.95
32 .95
29.95
34 .95
39 .95
34.95
24 .95

12 VOLT
BUZZER/HORN

•

Z' DIAMETER
ALL METAL

2/$1.99

i

• Full 1 year warranty
• Top quality - gold fingers

• Expand Apple II 48K to 64K
• Compat ible with Z-80 Softcard"

• Allows system to run with CP/M~ , PASCAL,
DOS3.3,COBAL, Visicalc, etc.

• Supplied with extra 16K RAM & has (2) LED's

Slepper Molor
..ell USED IN
'" DATA

~
PRODUCTS

. PRINTER
. $19.950a.

803; $2 .50 De2S $1 .95

Urn al price . 0637

•

male, 0 825 femal e.
Gold PC mountwi th

~ ----mounl lnQl1OIes.
Mfg. AMP.

' . ' Sp ecify 25 or 37 pins.

"0" SUB CO HECTORS

UV "EPROM"
ERASER ~_""';'_"";"""""':'-1

, U~~_~~IE
$79.95

Hok:Is4 EPROM'a
at a time.

Model 5-52T $325.00

16K Applen! Ramcard
LIST 195

ACP

$7495

& 100 Sound Board
0060ACPU
32 K Static RAM (211 4)
6K EPROM (2706 )
270812716 EPROM
ACP Proto Board
Vec tor 8800 Proto
Vec tor 8803 11 slot MB
ACP Extender with connector
13 Slot Mothe r Board (WMC )
9 Slot Mother Board (WMC)
6 Slot Molhe 'Bd(Expandable)
Floppy PC6 (6" SHUGARn
S1001AY5-89 101Sou nd Board
Apple Sound Board

32K STATIC RAM
2 Dr4MHz
Exp • II

UIIS
Zl14L's

16K 4 MHz Kit 5159.95

~~: =~~T .199.95-=
• 32K 4 MHz A&T • 339 .00

BARE BOARO 39.95
Bare Bdw/ all par1s less mem. 99.95

16K MemorY
Expansion Kit~for Apple/TRS·SO
8 pes 4116 16K

:W:'puter $12.95
CALL FOR VOLUME PRICING

ZilOg~ZSCPU
with
TINY.. --1 BASIC

Debug prog. $49.95
Plus 6132 companion

quasi-static RAM 29.95

4K STATIC RAM

~
ELL.OFF

10/$9.90
Same as TMS40 44

but designed specifically.1...-----------1 forz-eo based systems. This
Is a full-spec 4Kx 1 RAM, 45OnS.
OrderPINZilog 6 10+4while suppty lasts.

CIRCLE 46 ON FREE INFORMATION CARD 97



Z-80 .
100 2.5 Mhz 8202 34.95Each pes

8205 3.502101 256 x 4 (450ns) 1.95 1.85 Z80·CPU 6.00
8212 1.855101 256 x 4 (cmos) (450ns) 4.95 3.95 Z80·CTC 5.95
8214 3.852102·1 1024 x 1 (450ns) .89 .85 Z80·DART 15.25
8216 1.80

2102L·2 1024 x 1 (LP) (250ns) 1.69 1.55 Z80·DMA 17.50
8224 2.502102L·4 1024 x 1 (LP) (450ns) 1.29 1.15 Z80·PIO 6.00
8226 1.802111 256 x 4 (450ns) 2.99 2.49 Z80·SIOI0 18.50
8228 4.90

2112 256 x 4 (450ns) 2.99 2.79 Z80·SIO/1 18.50
8237 19.95'

2114 1024 x 4 (450ns) 8/16.95 1.95 Z80·SIO/2 18.50
8238 4.952114L·2 1024 x 4 (LP) (2oons) 8/15.95 1.90 Z80·SIO/9 16.95
8243 4.452114L·3 1024 x 4 (LP) (3OOns) 8/18.95 2.25
8250 14.952114L·4 1024 x 4 (LP) (450ns) 8/17.95 2.10 4.0 Mhz
8251 4.752147 4096 x 1 (55ns) 9.95 ca ll Z80A·CPU 8253 9.25TMS4044·4 4096 x 1 (450ns) 3.49 3.25 Z80A·CTC 8253·5 9.85TMS4044·3 4096 x 1 (3OOns) 3.99 3.75 Z80A·DART 8255 4.75TMS4044·2 4096 x 1 (2oons) 4.49 4.25 Z80A·DMA 8255·5 5.25MK4118 1024 x 8 (250ns) 9.95 ca ll Z80A·PIO 8257 8.50TMM2016 2048 x 8 (150ns) call ca ll Z80A·SIOI0 8257·5 8.95HM6116·4 2048 x 8 (cmos) (2oons) call ca ll Z80A·SIO/1 8259 6.90HM6116·3 2048 x 8 (crnos) (150ns) call ca ll Z80A·SIO/2 8259·5 7.50HM6116·2 2048 x 8 (cmos) (120ns) ca ll ca ll Z80A·SIO/9 8272 39.95HM6116 Lp·4 2048 x 8 (LP) (crnos) (2oons) ca ll ca ll
8275 29.95HM61 16LP·3 2048 x 8 (LP) (cmos) (150ns) ca ll ca ll 8279 9.50HM6116Lp ·2 2048 x 8 (LP) (cmos) (120ns) call ca ll 8279·5 10.00Z·6132 4096 x 8 (Qstat) (3OOns) 34.95 ca ll 8282 6.65

Ostat = Quasi·Static 8283 6.65
8284 5.70
8286 6.65
8287 6.50
8288 25.00
8289 49.95

Each
TMS4027 4096 x 1 (250ns) 2.50
MK4108 8192 x 1 (2oons) 1.95
MM5298 8192 x 1 (250ns) 1.85
4116·120 16384 x 1 (120ns) 8/29.95
4116·150 16384 x 1 (150ns) 8/18.95
4116·200 16384 x 1 (2oons) 8/13.95
4116·250 16384 x 1 (250ns) 8/11.95
4116·300 16384 x 1 (3OOns) 8/13.80
2118 16384 x 1 (5v) (150ns) 4.95
MK4816 2048 x 8 (5v) (3OOns) 24.95
4164·200 65536 x 1 (5v) (2oons) call
4164·150 65538 x 1 (5v) (150ns) call

CRYSTALS
32.768 khz 1.95

1.0 mhz 4.95
1.8432 4.95
2.0 3.95
2.097152 3.95
2.4576 3.95
3.2768 3.95
3.579535 3.95
4.0 3.95
5.0 3.95
5.0688 3.95
5.185 3.95
5.7143 3.95
6.0 3.95
6.144 3.95
6.5536 3.95
8.0 3.95

10.0 3.95
14.31818 3.95
15.0 3.95
16.0 3.95
18.0 3.95
18.432 3.95
20.0 3.95
22.1184 3.95
32.0 3.95

6500
1 MHZ 6.96

6.95
8.95
9.95
4.35
8.75

11.25
22.50

2 MHZ
11.85

6502A 9.95
6522A 11.70
6532A 12.40
6545A 28.50
6551A 12.95

3 MHZ
5028 14.9

6.95
3.95
9.95
3.95
9.95
5.95
7.95
8.95

14.95
CHIPS

11.95
11.95
5.25
5.50

CIRCUITS
4.95
3.95
4.95
8.95

11.95
6.95

8035
8039
INS·8060
INS·8073
8080
8085 .
8085A·2
8086
8088
8089
8155
8156
8185
8185·2
8741
8748
8755

DISC CONTROLLERS
1771 21.95
1791 29.95
1793 38.95
1795 54.95
1797 54.95
6843 34.95
8272 39.95
UPD765 39.95
1691 18.95
2143 18.95

INTERFACE
8T26
8T28
8T95
8T96
8T97
8T98
DM8131
DP8304

MISC
3341
76477
AY3·8910
MC3340
95H90
11C90
8202A
3242
MC3480
MC4024
MC4044
3205

BIT·RATE
GENERATORS

14411 11.95
8R194 1 11.95
4702 12 95
COM5016 16.95
MM5307 10.95

UARTS
AY3·1014
AY5·1013
PT1472
TR1602
2350
TMS6011
IM6402
IM6403
INS8250
KEYBOARD

AY5·2376
AY5·3600
74C922
74C923

CLOCK
1.11.15314
MM5369
MM5375
MM58167
MM58174
MSM5832

TV BUILDERS

MC1330 . . 1.49
MC1350 .. 1.19
MC1358 .. 1.39
LM1800 . . 1.99

SMALL BYPASS CAPS

.01uf DISC 100/ 6.00

.1u! DiSC 100/ 8.00

.1u! MONO 100/15.00

SA-400L(NEW) 199.95
1771 20.95 MM58167 8.95
1791 29.95 MSM5832 6.95
1793 38.95 32.768 CRYSTAL . 1.95

68000-8MHZ 99.95

Capacity
Timer Chip

6
6
9

20
16
32

Each
256 x 8 (1us) 4.95

1024 x 8 (450ns) 3.75
1024 x 8 (5v) (450ns) 9.95
2048 x 8 (5v) (450ns) 6.95
2048 x 8 (5v) (450ns) 4.95
2048 x 8 (5v) (350ns) 9.00
2048 x 8 (450ns' 9.95
4096 x 8 (5v) (450ns) 9.95
4096 x 8 (5v) (450ns) 9.95
4096 x 8 (5v) (2oons) call
8192 x 8 (5v) (450ns) call
8192 x 8 (5v) (450ns) call

sv = Sing le 5 Volt Supply

EPROM'ERASERS
Intensity
(uWIV,')

5,200
5,200
6,700
6,700

15,000
15,000

1702
2708
2758
TMS2516
2716
2716·1
TMS2716
TMS2532
2732
2732A·2
2764
TMS2564

en
o
z
o
II:
fo
UJ
-l
UJ

6
15«
II:
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»
c
G)
c
~....
CO
CD
l\)

99

74LS OO .25 74LS85 1.15 74LS168 1.75 74LS295 1.05 LM301V .34 LM1800 2.99 1·99 4000 .35 4071 .30
74LS01 .25 74LS86 .40 74LS169 1.75 74LS298 1.20 LM308V .98 LM1889 2.49 8 pin ST .13 4001 .35 4072 .30
74LS02 .25 74LS90 .65 74LS170 1.75 74LS324 1.75 LM309K 1.49 LM3900 .59 14 pin ST .15 4002 .25 4073 .30
74LS03 .25 74LS91 .89 74LS173 .80 74LS352, 1.55 LM311 .64 LM3909V .98 16 pin ST .17 4006 .95 4075 .30
74LS04 .25 74LS92 .70 74LS174 .95 74LS353 1.55 LM317T 1.95 LM 3914 3.95 18 pin ST .20 4007 .29 4076 .95
74LS05 .25 74LS93 .65 74LS175 .95 74LS363 1.35 LM317 K 3.95 LM3915 3.95 20 pin ST .29 4008 .95 4078 .30
74LS08 .35 74LS95 .85 74LS181 2.15 74LS364 1.95 LM318 1.49 LM3916 3.95 22 pin ST .30 4009 .45 4081 .30
74L S09 .35 74LS96 .95 74LS189 9.95 74LS365 .95 LM3 23K 4.95 75451V .39 24 pin ST .30 4010 .45 4082 .30
74LS10 .25 74LS107 .40 74LS190 1.00 74LS366 .95 LM3 24 .59 75452V .39 28 pin ST .40 4011 .35 4085 .95
74LS11 .35 74LS109 .40 74LS191 1.00 74LS367 .70 LM337K 3.95 75453V .39 40 pin ST .49 .39 4012 .25 4086 .95
74LS12 .35 74LS112 .45 74LS192 .85 74LS366 .70 LM339 .99

BIFET ST = SOLDERTAI L 4013 .45 4093 .95
74LS13 .45 74LS113 .45 74LS193 .95 74LS373 1.75 LM377 2.29 4014 .95 4098 2.49
74LS14 1.00 74LS114 .50 74LS194 1.00 74LS374 1.75 LM380 1.29 TL071 .79 8 pin WW .59 .49 4015 .95 4099 1.95
74LS15 .35 74LS122 .45 74LS195 .95 74LS377 1.45 LM386V 1.50 TL072 1.19 14 pin WW .69 .52 4016 .45 14409 12.95
74LS20 .25 74LS123 .95 74LS196 .85 74LS378 1.18 LM555V .39 TL074 2.19 16 pin WW .69 .58 4017 1.15 14410 12.95
74LS2 1 .35 74LS124 2.99 74LS197 .85 74LS379 1.35 LM556 .69 TL081 .79 18 pin WW .99 .90

4018 .95 14411 11.95
74LS22 .25 74LS125 .95 74LS221 1.20 74LS385 1.90 LM565 .99 TL082 1.19 20 pin WW 1.09 .98 4019 .45 14412 12.95
74LS26 .35 74LS126 .85 74LS240 1.29 74LS386 .65 LM566V 1.49 TL083 1.19 22 pin WW 1.39 1.28

4020 .95 14419 4.95
74LS27 .35 74LS132 .75 74LS241 1.29 74LS390 1.90 LM567V 1.29 TL084 2.19 24 pin WW 1.49 1.35

4021 .95 4502 .95
74LS28 .35 74LS136 .55 74LS242 1.85 74LS393 1.90 LM723 .49 LF347 2.19 28 pin WW 1.69 1.49

4022 1.15 4503 .65
74LS30 .25 74LS137 .99 74LS243 1.85 74LS395 1.65 LM733 .98 LF351 .60 40 pin WW 1.99 1.80

4023 .35 4508 1.95
74LS32 .35 74LS138 .75 74LS244 1.29 74LS399 1.70 LM741V .29 LF353 1.00 WW = WIREWR AP 4024 .75 4510 .95
74LS33 .55 74LS139 .75 74LS245 1.90 74LS424 2.95 LM747 .79 LF355 1.10 4025 .35 4511 .95
74LS 37 .55 74LS145 1.20 74LS247 .75 74LS447 .37 LM748V .59 LF356 1.10 4026 1.65 4512 .95
74LS38 .35 74LS147 2.49 74LS248 1.25 74LS490 1.95 LM1310 2.90 LF357 1.40 4027 .65 4514 1.25
74LS40 .35 74LS148 1.35 74LS249 .99 74LS624 3.99 MC1330V 1.89

EXAR CONNECTORS 4028 .80 4515 2.25
74LS42 .55 74LS151 .75 74LS251 1.30 74LS668 1.69 MC1350V 1.29 RS232 MA LE 3.25 4029 .95 4516 1.55
74LS47 .75 74LS 153 .75 74LS253 .85 74LS669 1.89 MC1358 1.79 XR 2206 3.75 RS232 FEMALE 3.75 4030 .45 4518 1.25
74LS48 .75 74LS154 2.35 74LS257 .85 74LS670 2.20 LM1414 1.59 XR 2207 3.85 RS232 HOOD 1.25 4034 2.95 4519 1.25
74LS49 .75 74LS155 1.15 74LS258 .85 74LS674 9.65 LM1458V .69 XR 2208 3.90 S·100 ST 3.95 4035 .85 4520 1.25
74LS51 .25 74LS 156 .95 74LS259 2.85 74LS662 3.20 LM1488 .99 XR 2211 5.25 S·100WW 4.95 4040 .95 4522 1.25
74LS 54 .35 74LS157 .75 74LS260 .65 74LS683 2.30 LM1489 .99 XR 2240 3.25 4041 1.25 4526 1.25
74LS55 .35 74LS158 .75 74LS266 .55 74LS684 2.40 DIP 4042 .75 4527 1.95
74LS63 1.25 74LS160 .90 74LS273 1.65 74LS685 2.40

VOLTAGE SWITCHES 4043 .85 4528 1.25
74LS73 .40 74LS161 .95 74LS275 3.35 74LS688 2.40 4044 .85 4531 .95
74LS74 .45 74LS162 .95 74LS279 .55 74LS689 2.40 REGULATORS 4 POSITION .85

4046 .95 4532 1.955 POSIT ION .9074LS75 .50 74LS163 .95 74LS280 1.98 74LS783 24.95
7805T .89 7905T 6 POSIT ION .90 4047 .95 4538 1.95

74LS76 .40 74LS164 .95 74LS283 1.00 81LS95 1.69
7808T .89 7908T 7 POSITION .95 4049 .55 4539 1.95

74LS78 .50 74LS165 .95 74LS290 1.25 81LS96 1.69
7812T .89 7912T 8 POSITION .95 4050 .55 4543 2.70

74LS83 .75 74LS166 2.40 74LS293 1.85 81LS97 1.69
7815T .89 7915T 4051 .95 4555 .95

81LS98 1.69 .95 45567824T .89 7924T 4053 .95
4060 1.45 4581 1.95

7805K 1.39 7905K 4066 .75 4582 1.95
7812K 1.39 7912K 4068 .40 4584 .95
7815K 1.39 7915K 1·99 4069 .35 4584 .95
7824K 1.39 7924K 4070 .35 4702 12.95
78L05 .69 79L05 .10

78L12 .69 79L12 CALL US FOR
78L15 .69 79L15 .18 YOUR 74COO

T = TO·220 K = TO·3 REQUIREMENTS

DISKETTES APPLE L = TO·92

5 1/4" FAN ADD ON 16K APPLE*
~NTHANAss so SOFT . .. . . . ... .. 24.95 $69.00 DISK RAM CARD
NABAS H ss so SOF T . . ... 24.95 Upgrade your 48K Apple ' II to full
IERBA TIM SS so SOFT . . .. . . . . . . . 29.95

* Outl et on rear. DRIVE 64K of RAM.
I ERBATIM 10 SECTOR HARO . .. . 29.95

Simply snap over Fully software and hardware corn-*8" air vents . FOR Apple* II patible wit h the Apple language
card and microsoft Z80 card.

* Quiet motor.

* Includes metal cabinet Eliminates the need for the Apple-
soft or Integer Basic ROM card

* Color matches Apple ' when used in conjunct ion with

MONITORS EPSON * 35 Tracks/single side DOS 3.3.

* Includes cable * Allows you to run App le Fortran
ZENITH ZVM·121 PRINTERS * Use with App le ' II or Pascal with no difficulty.

Controller * Availab le as bare board, kit , or

$119.95 MX-80 assembled and bested board.

MX-80FT $375 0 0 BARE BOARD ..... ....... $40.00
NEe JB·1201M MX-100 KIT .......... ........... 69.96

$169.00 ASSEMBLED & TESTED .. . 74.95
CALL FOR PRICE • Apple is a trademark of APPLE COMPUTER INC.



CIRCLE 56 ON FREE INFORMATION CARD

H A L.T RON IX
P.O. Box 1101

Southgot., loll~&195

~ "{1f... '~.
__" MNIOUI C NOM.AHIl

.IVIM

CIRCLE 66 ON FREE INFORMAT10N CARD

ORDERS OYER $2$.00 WILL IE SHI" ED I"OSTPAID EXCEPT
SHIPPING ON rUMS WHERE ADDfTIONAL CHAll a E, ARE U QUESTED.

ON ORDERS LESS lllAN $25.00 Pl EASE INCLUDE ADDlOON.
INf~ATK)H, AL $1.00 FOR HANDLING AND MAILING CHARGES

s.nd20 c. nt••lIl"'PorS-A..S.Llor ln'orm . llon.nd fI)'ef Ollo( .....
HAL·TAOH IX ptOducl •• To orOMby phone: 1 ·'1 )'U~17I.1: .

PREAMPLIFIERS
HAL PA-19-1.5 mhz to 150 mhz. 19db gain operates
on 8 to 18 volts at IOma. Complete unit $8.95.
HAL PA-1. 4-3 mhz to 1.4 ghz. 10 to 12 db gain oper
ates on 8 to 18 volts at 10ma. Complete unit $12.95.

(The aboveunits are ideal for receivers, counters,etc.). .

ELECTRONIC KITS FROM HAL-TRONI X

2304 MHZ DOWN CONVERTE RS. TUNES I N ON
CHANNELS 2 TO 7 ON YOUR OWN HOllE T . V •
HAS FREQUENCY RANGE FROM 2 0 00 MHZ TO
2500 MHZ . EASY TO CONSTRUCT AND COMES
COMPLETE WI TH AL L PARTS INCLUDING A
DIE-CAST ALUM CASE AND COAX F I TTINGS.
REQUIRE A VARIABLE POWER SUPPLY AND
ANTENNA ( Ant e nna can be a d ish t ype
or coffe e can t ype dep ending on the
signal s t r e ng t h i n your area . )
2304 MOD 1 (Basic Kit) $49.95

(l ..s caM & IltUl'IQ l )

2304 MOD 2 (Basic 1 Pre-amp) $59.95
11nc:1UCI.- c." & flll lng l)

2304 MOD 3 (Hi-Gain Pre-amp) $69.95
(1ne1uCl.- c. .. & flft lngl)

POWER SUPPLY FOR EITHER MODEL ABOVE IS
AVAILABLE. COMES COMPLETE WITH ALL PARTS,
CASE, TRANSFORMER, ANTENNA SWITCH AND
CONNECTORS (Kit) $24.9 5
Assembled $34 .95
Slotted Micro wave Antenna For Above
Downverter s $39.95................................

16 LINE TOUCH TONE DECODER KIT ~II~
P,C. BOARD AND PART S •• ,., ••• $69,9,
12 LINE TOUCH TONE DECODER KI T WII~
P.C. BOARD AND PARTS .", •• ,. $39,9,
16 LINE ENCODER KI T , COMPLETE ~lTH
CASE, PAD AND COMPONENTS ••• • $39,9?
12 LINE ENCODER KIT, COMPLETE WIT~
CASE, ' PAD AND COMPONENTS •••• $29.95

••• • ~• • • • ••••• •****.*******••*
MANY, MANY OTHER KI T S AVAILABLE

1702A 256X8 1 UI :
2708 ',1KX8 450 n.' .
27A08 1KX8 350 n.s. . .

2716 2KX8+5v 450 n.s.
(Buy 2 G et 1 FREE.)

2716·1 2KX8+5v 350 n.s. . 9.95
2732 4KX8 450 n.s. In te l Pin Ou t .. . • . 9.95
2732A ·3 4K x 8 350 n.s.

In tel Pin Out Low Pow er 12.95
2532 4KX8 450 n.s. T.I . Pin Out 9.95.

:1
Z802.5 MHZ CPU 4.95
Z800MA·DMA Controller 9.95
Z80PIO - Parall el . . . : .... .. .. . .... . . . • 5.95
Z80SIOIO Chan. Sor. .. 16.95
Z80A·4MHZCPU .. . 8.95
Z80ASIO/O . 19.9S

LSOO .24 LS125 .95 LS243 . 1.49
LS02 .24 LSl38 .79 LS244 .99
LS04 .24 LS139 .79 LS245 1.95
LS05 .24 LS151 .79 LS257 .79
LS08 .24 LS153 .79 LS2~ .59
LS10 .24 LSl54 1.75 LS283 .99
LS14 .89 LS157 .79 LS290 .99
LS20 .24 LS161 .99 LS293 1.75
LS27 .24 LSl64 .99 LS298 .89
LS30 .24 LSl66 .99 LS367 .79
LS32 .36 LS175 .89 LS368 .79
LS42 .49 LS181 1.99 LS373 .99
LS74 .44 LS192 .89 LS374 1.49
LSS5 .95 LS193 .89 LS375 1.19
LS86 .39 LS221 1.10 LS377 1.49
LS90 .69 LS240 .99 LS390 1.19
LS109 .39 LS241 .99 LS393 1.19
LS123 .99 LS242 1.49 L!l399 .99

P. O. Box 280298 1)8118s, Tms 75228
(214) 2'/1-5546

AY3..e910~Sound Chip with 60
page data manua l , .

OM8131 6 Bit Unltled Bu.
Comparator .. . ......... • .. .. • 2.99 ~~~::::::::.=:::::...;====~::::-...

8 Pin 01 Shunt .. • . .. 3/1.00
TR1602 -UART same II

~ AY5-1013 1.99t-- - - = = = ...:..;.= :;;:....- - - ...
~ IM6402-+5v High speed

UART -AY5 -1013 In ou t 2.00
MC1408L6 0 to A Con vert er

~ 8 Bit . . .• . ..... 1.79
Q A0561J 0 to A Converter

10Bit 1.79

~ ~~~~ ~1~~~~eOoe:~~~ F~~c ': .:" ~~:~~
... 5027-CR T Controll er -

~ ~ Pro gramm abl e - 24 x 80 14.95
08 68B45 - Motoro la (HD 46505SP)

CRT Con1roll or 17.59
~ 82S123·32X8 Tn Sl ate B I po lar
o PROM , 2.49
:f 825129 Tn State BI Pol ~r Prom 2.59

B. G. MICRO
21L02-1KXl 250 n.s,

Low Power .
2114L-3 1KX4 300 n•• .

Low Power 2.758/17 .50
HM6116P -4-2KX8 5v-20 0 n.s.

CMOS Low Pow er 2716
Style Pin Out

TMM2016-2KX8 +5v-NMOS
200 n .s, - 2716 Style
Pin Out .

6501·5 256X4 • CMOS - o.t.
Retent ion 2 VOItI - 22 Pin - 200 n.' .
Typ . 5V Very Lo w Power 1.50

6514 J-5 1KX4-CMQS Su per Lo w
Pow er 350 n.s. Similar to 2114
S.me Pin Out

8108-5 IKX8NMOS5V 500 HS
22 Pin .

•

PRECISION HYBRID
OSCILLATOR MODULE

4K STATIC RAMS
LESS THAN 94~ EACH

MK4104J-4 - 250 N.S . 18 Pin C eramic
Computer Mf g. Surplus. PRIME . Fully
St.tlc • • I y to Ul e . Ha. s eme Pin Out II
TMS4044, but slightl y ditf erent liming.
With Specs. (Mol tek)

8 for 8.95 32 for 29.95
VERY LOW POWERI

5280N-5 (2107B-4 • TMS4060)
4KX1 22 Pin .... _. . . . . . 8/3 .95

4027-4KXl-250 n.s• .. . . _ 1.75
4116-16KXl-200 n.s 8114.95
4164- +5Y 64K . . . 12.95 Sn9.95

H.. both 1 MHZ .nd 2 MHZ TTL - output. 
Hermetica lly ...Ied - Ultr . high st.bl1lly over
wlct. temp . range - origln.lly cost oYer $40.00
each - we mlde • supe r purch ..e from I m'Jor
computer menutecturer - 5 Volt oper atIon - fi t.
. tandard 24 pin . ocke t - M.nufactured by
Motorola oscill ato r divi sion . . ... 7.50 (w/d _ta)
MC6871A .. . . . .. . . . 3/20.00

Sylvania ECG
Replacement
Semiconductors
and Components
Full line in stock.
The best quality
semiconductor.

VERYPOPULAR

REMEMBERI
Sylvania
Tubes

70% + 10%
OFF
LIST

P'~

(D(ijJI]UU[I]IIlI]: Th~ Source for ~uality ~t Low Cost
SYLVAIV~ Triplers
ECG·500A ECG·523 ECG·526A
212-139 212-141 212-141-02
212-139-01 212-141-01 212-141-03
212-139-02 212·141 -04
51 2

95 ea. 51 5 00 ea. 51 6 99 ea.
RG·59/U 75 OHM Bare copper ~ 0 F·59 Connector

conductor with SeparateFerrule
Co-Axial Cable 1 ~1100 lot

C B I'd d Braidedbare \ ~ MatchingTranslormeropper ra e copper shield ~ 75-300 Ohm

Shield _iiiiiiiiiiiiii;;.\;;Y~ MT·1 59¢ ea. $44°0/100
White or Black Foampolyet~YISne ~ 2 Way-750hm Coupler 2 SC11728 80 MFD X 450 Voits 99
54450

/ 1 0 0 0 ft. dielectric 'W' MT·2 $1 ~gea. $8900/100 51 99 100 MFD x450 Volts 1.09

SOLDER WICK 99$~ 10ASSoRTEDCIRCUITBREAKERS ~
Solder Remoyal SW·5 "& 101$799 Good Assort ment ~==-.
%' Wide (ThickType)-5 feet " . -- CB.10

l!JoornUU[Eeu
ELECTRONICS .
770 Amsterdam Ave., New York, NY 10025

~ Also ask for Free 100 Page Catalog ......

send Purchase Order, Check or Money Order

or Call Toll Free 800-223-0826
in NY STATE(212) 865-55130

All ORDERS SHIPPED UPs/COD F.O.B., N.Y.C.

MASTER CARD • VISA • EI

SILICON RECTIFIER 2.5AmpI1000PIV CHEATER CORDS REPLACEMENT RODS G.E.OM.30o
1.!1~O~O~/S~9~9S~~S~L.~10~0~..:::~.~==- 1 Polarized CClip .......;- _
I- Price: 39C24620 II

GLOBAR DISC · 120 Ohms C~ J-r... .... 5149
107191 RCA 99~'~ ~~ 4Sect ionLAR-4 sse

Standard CClip 5 SectionLAR·5 age PANASONIC OM·500
Price: 39C24623 6 SectionLAR·6 9ge .l:.I:--- - - - -
~e 7SectionLAR·7 sse 5159

(60140 Rosin Core)
1 lb . - .062 dia .
(regular size)

$799 SOL·1

SOLDER

Ii
(J)

o
Zo
a:
Io
W
...J
W

oo
-ca:
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Power.

The CT-90 is the most versatile, feature packed counter available for less
than $300 .00! Advanced design features 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, al OmHz TC XO time
base is used which enables easy zero beat cal ibration checks against WWV.
Optionally; an internal nicad battery pack.external time base input and Micro
power high stability crystal oven time base are available. The CT.9O,
performance you can count on!

9 DIGITS 600 MHz $129 95
SPECIFICATIONS: WIRED
Range: 20 Hz to 600 MHz
Sensitivity: Less than 10 MV to 150 MHz

Less than 50 MV to 500 MHz
Resolution: 0.1 Hz (10 MHz range)

1.0 Hz (60 MHz range)
10.0 Hz (600 MHz range)

Displ ay: 9 d igits0.4 " LED
Time base: Standard-IO.OOO mHz, 1.0 ppm 20-4O°C.

Optional Micro-power oven-O.l ppm 20-40°C
8-- 15 VAC @ 250 rna

=CT-90 .md, I )ut .. ..,. -,. SI29 .QS
CT-90 KIt.9O da)' ~ru • .,.
rMl )' 109 9S
AC-I AC fld~r 3 .95
Ip· l Nlcad pack + AC
Adaptt rt Characr 12.9S
QV-I . MlCro-po...r O"c"
111M buc 49 .9S
EJltmal tllnt Nu IIlput 14 95

7 DIGITS 525 MHz
S PEC IFICATIONS:

$99.95

84.95
3.95

12.95

~
CT·70 wired, I year warranty
CT-70 Kit, 90 day parts war
ranty
AC-I AC adapter
BP-I Nicad pack + AC
adapter!charger

The CT-70 breaks the price barrier on lab quality frequency counters,
De luxe features such~ three frequency ranges - each with pre-amplification.
dual selectable gate times, and gate activity indication make measurements a
snap. The wide frequency range enables you to accurately measure signals

from audiothru UHF with 1.0 ppm accuracy - that's .ooo l%! The CT-70 is
the answer to an your measurement needs, in the field. lab or ham shack.

20 Hz to 525 MHz
Less than 50 MV to 150 MHz
Less than 150 MV to 500 MHz
1.0 Hz (5 M H z range)
10.0 Hz (50 MHz range)
100 .0 Hz (500 MHz range)
7 digits 0.4" LED
1.0 ppm TC X O 20_4O°C
12 VAC @ 250 rna

Resolution:

Display:
T ime base:
Power.

Range:
Sensitivity:

7 DIGITS 500 MHz $79 95
WIRED

Display:
Time base:
Power.

PRICES:
MINI-IOO wired, I year
warranty .$79.95

.AC-Z Ac adapter for MINI-
100 3.95
BP-Z Nicad pack and AC
adapte r! charger 12.95

Here ' 5 a handy. general purpos e counter that provides most counter
functions at an unbelievable price. The MINI-IOO doesn't have the full

frequency range or input impedance qualitie s found in higher price units, but
for basic RF signal measurements, it ca n' t be beat! Accu rate measurements
can be made from I MHz all the way up t0500 MHz with excellent sensitivity
throughout the range, and the two gate times let you select the resolution
desired. Add the nicad pack option and the MINI -I ()()makes an ideal addition
to your tool box for " in-the-field" frequency checks and repairs.

SPECIFICATIONS:
Range: I MH z to 500 MH z
Sensitivity: Less than 25 MV
Resolution: 100 Hz (slow gate)

1.0 KHz (fast gate)
7 digits, 0.4" LED
2.0 ppm 20-40 °C
5 VDC @ 200 rna

DIGITAL MULTIMETER $99 ~IRED

29.95

119.95
14.95

$159.95

10 Megohms, DC/ AC volts
0.1% basic DC volts
4 'C cells

PRICES:
CT-50 wired, I year warranty
CT-50 Kit, 90 day parts
warranty
RA-l, receiver adapter kit
RA-I wiredandpro-program
med (send copy of receiver
schematic)

SPECIFICATIONS:
DC/ AC volts: lOOuVto I KV, 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.
Power.

$159~IRED

The DM;700 offers profession al qu ality per forman ce at a hob byist price .
Features include; 26 different ranges and 5 functions , all arranged in a
convenient, easy to use form at. Measuremen ts are displayed on a large:3 Yo!
dicit, Yo! inch LED readout with automatic decimal placement , automatic
po larity , overrange indication and oveeloed Protection up to 1250 volts on all
ranges, making it virtua lly goof-proof Th e DM;700 loo ks great, a handsom e,
jet black, rugged ABS case with convenient retractable tilt bail makes it an
ideal addition to any shop .

79.95
3.95

19.95
2.95

$99 .95

SPECIFICATIONS:
Range: 20 Hz to 600 MHz The CT-50 is a versatil e lab bench count er that will measure up t0600 Mliz
Sensitivity: Less than 25 mv to 150 MHz with 8 digit precision. And. one of its best features is the Receive Fr equency

Less than 150 mv to 600 MH z Adapte r which turns the CT-50 into a digital readout for any receiver The:00OH~ (~~~~~ange» adapter is easily programmed for any receiver and a simple connection;o the
8 digits~.4" LED z range receiver' s VFO is allthatis required for use. Adding the receiver adapter in no
2.0 ppm 20-40°C way limits the opera tion of the CT-50, the adapter can be conveniently
110 VAC or 12 VDC switched on or off The CT-50 , a counter that can work double-duty

Di splay:
Time base:
Power.

8 DIGITS 600 MHz

PRICES:
DM-700wired, I yearwarranty
DM-700 Kit, 90 day parts
warranty
AGI, AC adaptor
BP-3, Nicad pack +AC
adapter! charger
MP-I, Probe kit

AUDIO SCALER ACCESSORIES COUNTER PREAMP

1 '!l il l £' []Il l ;]11[]I [11 ' 1[J1i (]s i 'I'· -~ A'3o, II R \1 S \ a lo,la",an gua ,a n...d . .. am ,n. 1001 0 d o , ,,! no' pl. a , . d
l . l"t. ~ ... ~ l . • II ... • II::.::Z.:I ~~ r. fUI" ," Orl91"01 lor m 10 1 1. lun d Add S~ fOI , h' p p,n9 •

4 4 ' PHON F ORD FRS ," , ufo nu ro omoJ:uT1 umoI S10 OV.".o, odd IS '" COD od d
2575 BAIRD RD. • PENFIELD, NY 14526 CALL 716-586.3950 S1 O,d . " und., S IO ad dS l so NY,."d.n" a dd » , ' a '

For high resolution audio measu rements, multiplies
UP in frequenc y.

• Great for PL tones
• Multiplies by 10 or 100
• 0.0 1 Hz resolution!

$29 95 Kit 539 95 Wired

Telescopic whip antenna- BNC plug $ 7.95
High impedance probe, light loading . . . . . . . . . . . . . . . . . . . . . . . . .. 15.95
Low pass probe, for audio measurements . .. . . . . . . . . . .. .. . . . . . . 15.95
Direct probe, general purpose usage . . . . . . . . . . . . . . . . . . . . . . . . .. 12.95
Tilt bail, for CT 70, 90, MINI-lOO : . . . . . . . . . 3.95
Color burst calibration unit. calibrates counter

against color TV signal. . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . .. 14.95

For measuring extremely weak signals from 10 to 1,C()()
MH z:. Small su e, powered by plug transfo rmer-Included .

• Flat 25 db gain
• BNC Connectors
• Gre at for snilling RF with pick-up loop

$34 95 Kit $44 95 Wired
»
c
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$6450 0

per kit
No C.O.D. orders

Easy to assemble! All components are clearly silk
screened on the circuit board. Kit includes predrilled
double sidedPC Board, all integrated circuits, sockets,
professional high-impact plastic casing, keyboards,
connectors and switching power supply.

Features
• Numeric key pad
• Game paddle jacks on both sides
• Speaker volume control on the back.

48KCoior
Computer Kit

Dealer inquiries invited.

51/ 4" Flexible Disc Sale

Why buy other brands when you can buy
MEMOREX disc for much less and backed

For Data Reliability-Memorex Flexible Discs by 1 year factory warranty.
ALL for these LOW PRICES:

1-9 10-99 100-499 5% Single Sided, Double Density, Soft Sector
$2 45 $2 15 $2 00 5% Single Sided, Double Density, 10 Hard Sector

. . . 5% Single Sided, Double Density, 16 Hard Sector
500 & up
call for info.

. .... ..... . . . . . . . .

. .. ... . . .. . . . . . ... .. .. .. . . . . . ... . .. .
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SOLAR CELLS

MC455 8
MC 1350
MC1330
M C149 6
LM1889
NE564
NE565

FLUORESCEN T LIGHT DRIVER KIT
l 2V DC POwERED ... Llghls up B·15 Watt Fluor.scent Light
Tubes. Idu l for campe r. outdoor . aula or bOat, Kit Includes
high volta ge COil.power tranSistor. heal Sink. all oth.r el. c·
tronl c parts and PC Board. Light tub. not Incl uded

$6.5 0 Pe r Kit

O.5V 2ooMA. Ideal for all kmds of l olar prOJects. cells c. n be
pul In s.n.s to double ....oltage or parallel to doubl e curr. nt .

$ 1 .9 9 ea.

Sanyo UHF Tund
IC Sockels
Tr.nsfonner
Matching Tr. nsf, 'Tt:r
Tnmpots
R.llStors
CapaCitors
RF ConneClo rs
Pots & Knobs & SWitch
Woodg rain ClIblnet

W . Will sell you all the abo compone nts In a packag. l (,o r
$1 75 .00 and you Will recel e a pr. ·dnlled PC Board and
,nstruct ,ons at no elltra chargel

FOR COM M ERCIAL FREE TV BOX BUILDERS
MC135B $3 .00 LM7815 $1.20
MC1350 2.25 NE565 2.19
MC1330 3.00 Connectors Set 1.00
LM 1458 1.00 IC Socket Set 2.00
LM380 2.00 Matchong Xformer 1.40
Sanyo UHF Tuner 35 .00 TorOid COils ISet 4) 3 .00
Capacitors 5. 1 12.50 Speaker Cabine t 12.95
Resllors Set 2.00 Pow er Transformer
Trim PotslCaps Set 13 .50 l8V @ 800m a 3.50
POlSand Knobs 2 .00
We sell all the above compon.nts In a packag e lor $1 25 .00
and you Will recc lve a fr. e pre 'd rlil ed PC Board and Instruc·
tlons at no charge

N. .....rwony about ban.ry, because It has ncner Easyto carry in
pocket and hllnd y to use. Ideal for emergency ll ghl , It gen.r
lite s Its own electn clty by squ. ezlng gnp ICI\Ier. Put one In your
car. bOOt I, camper or home. You may ne.d It some t imet

EXCLUSIVE $3.95 ea.

. . '»
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TRANSFORMER $9.50 .a.

POwER SUPPLY KIT $10.50 ea.

POW ER SUPPLY KIT
().3OVDC REGULATED, Uscs UA723 and 2N3055 powor
translltOf. Output can b. adjusted from 0·3OV @ 2A. Com
plete With PC Board and all ele ctrcmc part s.

WE M -36 FM WI RelESS M IC ROPHONE
TEET MOD el W EM-36 II a factory assembled FM Wireless
microphone pow.r.d by twoM SIIC bane nes .t t transmits In
the rang. of 88·108 MHl With 3 tranSisto r cncuns to m.et
WIth FCCpart 15 regulatlons, Element ISbYllt In a ptasne tub.
type CllS. With an cmr n-drrecuona l erectn c condenser ene
rophone unit . By uSing a standard FM radio . Signal can be
heard anywhere on 11cn e-aere lot . Sound Quahty was Judg .d
"v. ry good~. MODELWEM '3~

s~a $'6 .50 ••.

M ICROPROCESSOR COMPONENTS
Z80 8.75 ZBOA·DMA 28 ,50 2708 5.95
Z8QA 9.25 2102 1.50 2716 9.60
8080A 5.50 21L02 1.50 25 16 11 .95
ZS().PIO 7.50 2114 2.95 2732 15 ,95
180A·PIO 8 .50 2114 L 2.95 2532 1695
180A-SIO 29 .50 41 16 3.00 2764 49 .95
180A..crC 8.50 1702A 4 ,95

~~\"·~~.I.A.L.().~.:r~.E.,.,().~~\ll\j ,,JL
2532 EPROM 273 2 EPROM 4116 (200nS)

::l_9.95 ea . $8.95 ea . 8/$13 .50 321S43 .2 0

~. LIMI TED QUANTITY ""~

~~If' IC SOCKETS 1\.....~
LP WW 3 level LP WW 3 level

8·pm 5/ .75 5/ 1.91 22-pon 5/ 1.62 5/ 4 .66
14'pon 5/ 1.00 5/2.40 24.pon 5/ 1.80 5/4 .77
16-pm 5/ 1.20 5/ 2.65 28 ·pm 5/ 2.10 5/5 .87
l 8 ' pln 5/ 1.35 5/ 2.98 4O-pm 5/3 .02 5/ 6 .89
20-pm 5/ 1.52 5/ 4.55

BRAND NEW IN BULK
MEMOREX ·sy.::siN·o·lE· s'loED' DO UBLE DENS ITY

SOFT SECTOR OI SKETIE.
10 for $21 .5 0 100 fo r $200.00

-· ---:-~-_..... '
:- --_.. . - .._- ..· ._-------
· ~

*$PECIAL*
EXCELLENT PRICE I

MOOEL 001 ·0034

$29.50 Per Kit
Transformer (Opt ional)

$10.50 ea.

TE· 22 1 KIT

Fo r J ust $28.50
Ill ml1ftl Slockl

FLUORESCENT AUDIO LEVEL MONITOR

ELECTRONIC DU AL SPEAKER PROTECTOR

ThIS IS Ihe kin d of VU mo nito r th ll t IS b.lng us.d by most
ampltfler manufact urers. IC's are us. d to Simplify CirCUit
layout . Easy to assemble and can be used wllh all pow .r
le.....1amplifIers . Pow er requl r.m.nt 12VOC.

Cuts off w hen CircUit ISshorted or o.....r load. d to protect your
amphfler IS well as your spe.k.rs . A must for DeL clrcu ltl.

KIT FORM $8.7 5 ea.

TA·323 6 WAlTS TOTAL
30W + 30W STEREO AMP KIT

5W AUD IO AMP KIT
2 LM380 wi t h Vol ume Control. Pow er Suppl y 6-1 BVOC

1 WAlT AUDIO AMP
All parts are pre-a ssembl ed on a mIni PC Board. Supply

Voltage 6-9VDC SPECIAL PRICE $ 1 .96

Only $6.0 0 ea .

Dynamic Bias Clul "A" CirCUitdellgn makes thiS unit unlqu.
In Its class . Cryst.1cle.,. 100 wans powe r output wil l satiSfy
the most picky fans. A p.rf.ct comblnllllon With the TA·1 020
low TIM ste-ee pre-amp .
Sp.Cd,clItlons: . Output pow.r l00w RMS Into 8n . 125W
RMS into 4n • Frequ. ncy response 10Hz-100KHz . THO
I.ss than 0.008'JlI • SIN rene b.ner than BOdB • Input sen
sn....lty 1V max . • Pow . r supply :t:4OV iI 5A .

REGU LATED DU AL VOLTAGE SUPP LY KIT
±1 0-3OVOC iii BOOmalIdJustabl • . full y regulated by Fairchild
78MG and 79MG ....ol tage regul.tor IC Kit . Includes all elec·
IroniC parts. filter capacito rs. IC·I . heat smks and PC BOllrd

$ 12 .50 Per Kit

" FISHER" 30 WAlT STEREO AMP
MAIN AM P (1 5W x 2). Kit Includes 2 pcs . Flsh. r PA 301
Hybrid IC, all elec tro niC parts With PC Board. Pow er supply
± 16V OC lnot Inctu d.d). Pow.r band With (KF 1%± 3d81.
Voltag. gain 33d B. 20Hz·20KHz.

Sup.r Buy

Only $ 18 .50

MAR K IV - 15 STEP
LED POWE R LEVEL INDICATOR KIT

ThISnew stereo level indic ator kit conSists 0136 4-eo tor LEO's
115 p.r chann.l) to IndIcate the lound ,. .....1 output of your
amplifie r from - 36d8 to +3d8. Comes With a we ll deSigned
Silk screen printed plastiC panel and has a s.lector sWllch to
allow Iloating org radull l output IndiCalln g. Powersupply IS6·
12VOC WIth THG on board Input s.nS ltlVllyconlro ls.Thi Sunit
can wo rlo. w ll h any amphfler from 1W 10 200Wl Kit meludes
70 pcs drl....er tranSlslo rs. 38 pcs matched 4-eo lor LEo·s. all
othe r . lecl ron lC components. PC Board and Iront panel.

MA RK IV KI1

$3' .50

ThiSISa solid slate all tranSistor CircUitry With on board sterec
pre·amp for most microphone or phone Input. Pow. r outpu t
employ s 2 pairs matching oarhngton TranSistors dn .....n by

11"1. populll r 2N3053 o m . r Tr,nSl stors . Four bUilt on bollTd
controls for . volum• • balance. trebte and bass. Pow.r supply
~qulres 4BVCT 2.5A tr.nsformer .TH O of I. ss than 0.1% bet
w••n 100H z-10 Khz lit full power. (30 Wans + 30 wans
load.d Into Bn) .

ULTRASONIC SWITCH KIT

PROFESSIONAL REGULATED
VARIBLE DC POWER SUPPLY KIT

TA·800
120W PURE DC POWER STEREO AMP KIT

SUPER FM WIRELESS MIC KIT - MARK III

MODEL TR88 AO ·1 SVDC @ 2A
MODel TR888 0 ·3OVDC @ lA

$59.50 P er Kit

Gett ing power hungry from your small amp? Have to watc h
your budg.t? Here's a goodsol utlonl Th e TA-800 ISa pure DC
ampli fie r WIth a buil t In pre-. mp. All coupli ng capacitors are
eltmmat.d to gl ....e you a lru. reproduct ion 01the mUSIC. On
board Ion. and volume controls ccmbmed With built In power
supply make the TA-800 the most compact stereo amp .......1
able.Specrtrcancns: 60W x 2 into 8n.FT. q. range:0-1 OOKHz
:t:3dB. THO .0 1% or better. SIN ratio: SOdB. S.nsltivlty: 3mV
Into 47 K. Power Requlr.ment: ±24·40 Volts .

A GOOD BUY

at $ 65 .00

ThiS new deSIgned ci rcuit us.s high FREQ FET tranSisto rs
with 2 Itage pre-amp. Transmit s FM range 18B-120 MHz) up
to 2 blocks away and With the ultr. senSitIVe condenser miC'
rophone, that comes With the ki t. allows you to pIck up any
sound w lthm 15 ft. away . Kit Incl ud.s all elect rOniC parts,
OSC COils. and PC Board , Power supply 9VDC. • • • • •• •• • • • • • •• ••• • • • •••• • •••• • • • •

FMC·l 05

$ 1 1 .50 Per Kit

MODEL 968 • • • • • • • • •• • • • •••• • • •• •• S4. 50 ea .

All solrd state CIrcUItry With hIgh efflcl.ncy powe r tranllSlor
25 0388 and IC ....oltag. regulato r MC1733 . Output voltag.
can b. adjusted fromO-30V at lA current limil . d orO·15V at
2A currenl hmrt ed , lnt.rnal reslstanc. IS less than O.OO5n ,
rlppl. and norse less than 1mV. dual on panel met e rs for
volta ge and amp reading. also w ith on board LED and audible
ov.r load indicator. Ki t com es With pre-dulled PC Board,
mstruction s, all necessary erece c mc ccropcner us. translor
m er and a professional lookin g metal cabinet. Th e best pro
ject lo r school and the most usefullnsl f\lm.nt for rep aINn. n.
BUild one today !

ELECTRONIC SWITCH K IT
COND ENSER TYPE. TouchOn- Touch Off . Use s 7473lC
and 12V relay $ 5 .50

Only $44.50
X"form.r

$4 .50 e.

LOW TIM DC STEREO PRE-A MP KITTA·,020
Incorporales brand· new DC design that g l.....s a freq uency res·
ponse from 0·1 ooKhz ±O.5dB. Add .d futures like tone d. ·
feat and loudness control lei you lallor your own frequen cy
supplie s to eltminale power IluCIUalronl
Sp. clflc atlons : • THO/TI M less Ihan 005 % • Frequency
response DC 10 100 KHz :t05dB • RIM d.....lahon ±02d8
• S~ ratio b.n.r than 7Od8 • senSlt l ....lty Phooo 2m V47Kl

AUIl lQOmV lOOK . Outpul te....el 1.3V . Max outpu t 15V
• Tone controls Bass ± 10dB (i) 5OHz!T r.ble±10dB Vl15Hz
• Power supply ±24VDC VI 0 5A , t(l t com. s With regula t.d
pow.r suppl y. all you n• • d ISa 48VCT translonner @ O.M

Kit Includes the Ultra Sonic Transduc .rs. 2 PC Boards for
transmlner and rec.....er. all electroniC p.rts and Instru ct ions .
E. sy to bUild and a lo t of usel such as remote control fo r
TV. garlge door. alarm system or counter. Unit op.rlll.S
by 9·12VOC. $15.50 u .

All ba.rds If.pre·usembl.d and t.st.d. Your whistle to ItI
FETccnceose rmlcrophon. from 11dlsl.nce. as far as 30 f••t
away (senlll ....lty can b••aslly adJust.d). Will tum the SWItch
on lind If you w hlstl. again . It Wilt tum off . Ideal for r. mot .
control toys. ele ctn cal appltance such IS Itghts. coffee pots.
TV. HI·F i. reorc or other prcjeets. Umt wOrkl on 9VDC.

.................................

53.00

$3.50

per paIr

per pair

CRYSTAL CONTROLLED

W IRelESS M IC ROPHON E

SYSTEM

MJ 2955
2N3055

MJ E2955
MJ E3055

MJl5003
MJl5004

MATCHE D PAIR POWER TRANSISTORS
BY MOTO ROLA

PNP 150 Walts a lJm60V
NPN 150W.lts ICa 15 A

PNP 90 Watt s BV=6OV
NPN 90 Wlttl lC=10A

NPN 250 Watts BV=l4(N $ 12.00
PNP 250 W.Us 1C= 2OA

No FCC License
ReqUired

OUR PRIC E

$49.50
ADD ITIONAL

MICROPHONE
lTRANSM1TTER)

AVAlLA8 LE
AT $28.00 EACH

Part No. ~ ~ ~
$ TK04Q lOW +1C/!N ± 16V $' 4.50
5TI<041 15W+1SW ±2OV $' 8.50
5TK05O 50W ±35V $26.50
STK054 2JW ±19V $'3.50
STK.056 JaW :t22V $'8.50
STK070 'OW ±42V $32.50
STK415 7W+7W JOV $ 8.50
sn:;.(39 15w+15W J9V $' 8.50
5TI<465 30W+3O'N ±28V $25.50
STK0105 100W ±5OV $36.50

................................

HYB RID A UD IO POWER AMPLIFIER IC's

From 7 WATIS to 100 WATTS
TYPIcal fatlngs : Ope rat ing case te mp . 85 °C. T.H.D.zQ.5'Jbf
=20Hz·20K Hz. lnput res o tence Po=O.l W30Kn . Power band
w idth 20 Hz-20 KHz. Freq. response t o- 100KHz. Output relt t ·
l anc e =sn , W ith bUIIt·Jn pro tec ttcn crrcun. A ll Unit s co me
WIth data sheet .

SANY O UHF VA RACTOR TUNER
FOR UHF CHANN EL 14-83

Tuning ....olt age + 1-+28VDC Input Imped ance 75n .IF band
Wldlh 7· 16MHz. NOise fig ure 11.5dB Max. Su:e 2~" x ly.: · x
14" Supply ....olla ge 15VDC, Sound IF= 58.0 MHz

Mode l 115-B·403A. Video IF 625MHz
Model 115·B-405A. Video IF 45 OM Hz

$ 3 5.00 ea .

SANYO A NTENNA SIGNA L BOOSTER
ThiSBccsrerrs specially deSigned for UHF Channels (14·83).
Aher lIulalhng (between the antenna Input cab le and the UHF
tune r!.lhls unit w ill pro .... rde a min imum of 10dB gain. thai IS
ilpp rO)t1malely2 t imes bett er than you are seeing now. Ideal
for tho se who lIve In apartments thai can not put up an out
doo r anlenna.Small In size. on ly 2" x l W ' x , ··.Supply vollage
II 15 VDC. Back In Stock

SHIPPING AND HA NDLING CHA RGE5 STORE H0 URS B/82
M lntmum Ord er $1 0 OO/C allf R. 'Id. nt s . dd 6" S. l.s ~ax Inlld. C. lif ornla Und er $~: Purch••e Over $50:'Purch... .

Phon. O,der. Acc.ptedon VISA or MC ONlY. NOC 0 O . Out Sld_ Cellf l lnc l M , xlco & C.nada) 15" 10% 10-7 M 0 N.-SAT_Over.... 25" 20%

Tuner ISIhe most Importan t part of the CirCUit. oon 't let Ihose
$19 00 tuners 1001you
Al l unit s are brand new from Sanyo. Wh en ordering please
spec ify model number.

.. . . . .

All above parts gUlr,nleed prime and Include dati she.ts........................~~ ...
~~\~'-.::f ''17
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Transmiller: FET mlC for IIat
30-18 KHz response. Xlal
controll ed 49 MHz AM Band
ror drlh-lree perfonna nce . 100

MW output (range approx.
Y. mllel for rehable tong

range transm ls,
Sion. Powered by a
r:NradiObanery l ln-

- ....,...,-- __.J ~'~::,:~r:Xtal con .

M URA WMS-49 troll ed locks on 49
MHz Iransmltte r Signal . On pane l VU meter. momtors th .
Signal strength rrom the m icroph on e Stllndard phon. Jack
out let connectIon to a PA . or other phone Inpu t. 9V batt .ry
Inc luded ThiS profeSSional set IS Ideal fo r on stage. In field .
church. In house or ou tdoo r use

;.
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D-35V 2A Quality Power Supplv
PrOVldel 4 ranges of current hmttlng up to 2A
Uses precrsicn regulat Ion and pow er lr anSIS'
l or booste r. ASlm S24.50
HKIT·83A Krt 519.50

30W Single Channel PowerAmp.
Compact pow er amp. WIth vo lume. t reble
and base contro l. Excell en l for bo ost ing the
pow er of your port able radro . or cassett e.
Connect toyour TV audio and experie nce Ihe
re a l sound of your TV pl"ogram.
HKIT·300 A.SIn $2 1.95

LCD Multlmeter
The affordab le LCD Mul t im eter. High accur acy 19
range large 3»: d ig it OM M wi th diod e teat. auto
pol . rity and LO Batt . ind icator. Fully Assemb led.
Model 10 1 .... $59.95 9V Batt ery . • .• $0 .95

HITECH KITS·
EDUCATIO NALIN NATURE FUNTO BUILD AND USE

Kit $4 9.50

7 Digit
Universal Counter

D-50V 3A Regulated
Adjustable Power Supply
W ith overl oad protec t ion li nd LEO
pow er on merc ator. Assem $28 .50
HKlT·503 Ktt $2 4 .60

Uni...ersal Cou nt e r coun ts up
10 60 MHz and 10 mil lion
events. 7 l arge 0.5" d igit ' .

• Crystal t ime ba se . High per
fo rmanc o.

Function Generator
Generates tn ang le, square or I lI1e
wave. 1 Hz to 100KHz. Ideal for
tel tln g audIO amps. Asam $3 5.60 Transformer
HK IT ·55 Krt $29. 50

~
liOii;c'ildEIC~OctO;o;icOs

4425 W . Sepulv eda Blvd., Torrance CA 90505

Phone Orders: (2 13) 371 -2160
VISA and M/C we lcomed. MlI1lmum Orde r $9.00
Shipp ing and Handling $2.00 . CA resid ent add 6% tax.

PLEASE VIS IT OUR STORE. Open 10 :00· 6:00 Mo n. thru Sat .

Spec~ dtsoount l avail . ble to educational inst itutKln s. Oeal« inqui ries irwtt od.

o Comes with 25 pr.-progr.m med
tunes.

• UNIT ISCOIolPlETELY ASSEIoIBLEDI
• FuM<IpI'lmafy lnd DC MCllona
• HUGE SHIELDED TRANSFORMER
o 2't' La.d " LJ~ RegvllllOtl
• LowR,pple < 100nt\1,
• Short Circu it Pro t-e tlOn
o OvenooItage Prolec11Ol'lon all lttr..

ou tfMl
o :sA Bnd 'i" AItCt,f....
o o...lIf60.000mfdoff,II", S
o Hl<lh EfhCIlf'lCl! I wtkhlng ~or

62.50 0 '::;::.~t:~k::~~c. g.,;oa Included
Plul $5.00 Freight • TlMrmalShuklown
21 Ibs. 6 x 5'.4x 12 • $lI t,. LEO's III
ONE TIME OFFERI LIMIT TWO (2) SUPPUES P£R CUSTOMER.

• COD MINIMUM $20.00 • ADD $2.50 FOR COD'S
• UPS DELIVERY ADDRESS MUST ACCOMPANY All. COD

ORDERS
• $1.00 HANDl. ING ON ORDERS UNDER $10.00
• VISA, MC CAROS OR CHECK
• ADD 511f1, FOR SHIPPING
• TEXAS RESIDENTS AOD SIIfI, STATE SALES TAX
• Al.L FOREIGN ORDERS ADD 25'4 FOR SHIPPING

(CANADA 15"11I) NO FOREIGN COD'S
• CALl. (214) 211-3553 TO PLACE CREDIT CARD OR COD

ORDER

The
S u per Nu.le

Maker
REVISION 2

SZ4.9§
(Oaslc Kit)

SEESPECIAL
OFFER BELOW

Doomsday Alarm Kit $9.95
II you h. ve Irouble sl..ping and you would like Ihe rnl 01 the neighborhood to sh.re your
mIsery Ihen Ihisl ill le kIt will be 101'" youl There II no w.y to accurately dete nbe the une&rthly
howls. screaml and lon es that come out of thiS k.lt. Four separale tone osclll. tors are milled,
CI~Ued and stepped . t .....rying rate 10 W. tts 01crazy sounds. A great fun kit or apr. ctical
burgl.r ararm. Complete With PC board and all nece, sary componenls lesl speaker. For 6-12
VDe . ORDERDA-02.

OPTIONAl. ACCESSORIES
DIP SWITCHES One 8 pol , on. 5 pea .. lor tune addreu . . 2.OOIMt
WALl.PLUG TRANSFORMER For operation on 117VAC house current .. • •. • ••••• 3.00
INJECTION MOLDED PlASTIC CASE w/c ustcm front & rear panels, hardwarG

and 2 fi .... pol. rot. ry SWltCM I (replacn DIP SWItches) . .. . . • .. . . .. ••• . • •..••• • 1.00
HORN SPEAKER awall . a Ohm w,Ih mounling bracket ••.• . . L25

SPECIAl. OFFER
Buy . SuPf"" MUl iCMaker kIt lo r S2,U5 and ~t FREE,a 2708 ROM pre' programmed with 35
poputar tunes This offer glv-. you over 60 lOngs 10 ch OOH froml

A Irue ele<:trorllCmUl ic maker b. ted on . microprocessor chip. The Super MUl ic Maker II the
only kit thai .Uo Wl easy addition 01 pr..progr .mrned lunes by pluoging In one memOf'y' Chip
(ROM). Over 20 d,llerenl ROM'I WIth over 500 l unes are ..... ,Iabl• . Use tho kit lor a Car Hom,
DocHbe4I, Door Announcer, etc. II you hi ve an EPROM progr.m mer our manual teU. yoo how
to ~ram your own tunes, Kit includes quali ty plated and drilled PC 8oI.rd . nd . 11
components

THE PRESIDENT SAYS: "HOGWASH!!"

Tne SE·Ol " . cOm.pl,', 'l,I, tnal
con'I Il"1 11I1~P41'1S tobY ,ld .

prog rammable sou nd t tlK "
g.en....to. ~'9~ ' fOUnd
t tMI ,._ T.... '"llNnten"
IN 7f4 71 SOund Chip, Ihf'
~Id prO\l'QeI ~"k. 01 M IN I
DIP ' WltChe S and poll to
prog ram tho vl .,OUS com
bln",ons ol ~h. SLF OsCtIl. lor .
v eo NQlse, On e 51'101. Ind
E"" e lope Control, A Quad 01'
All'll' Ie " used to , mplem~'

an"dlust.bl.Puts. ~. ·

tor . L.....I Com plr.tor and
MUl1,pIeJi: os.c,lIa lor lor ev....
mort y.rsalo ht ~ Tke 3.M x 5~

PC Bol rd fu tu' n a pro totype
.,.. 10 . 11oW10<ut , r . do.<:!
c,rcu'try Eas,ly p,ogf.m~

IQ du ph c. ' . Explollon. ,
PtIuor Olln t , s.._ T rains , or

. Itnosl I n '" ',"," number 01
ot...... NMln cn The un ,t hn •
mu ll ,p{e 01 I.pploC lI l lQflS The
low PflCI ,"(l\Ide , . 11 PIt ts

assembly manu, l, progr l mml "'i! charI, . an.d del llollXl 76411 cnlp
speclf,c.llons 11 runs on a 9V baUery root II1cluOCl'd I On board
100M W amp w,lI dn...e a small speaker dlfecll y. or tne vo.t can be
connec;Iod 10 your stereo wllh ,ncrf'(l lble rnulll ' (Soeaker oc t
included} 1M" I. lncklded. A.... ilable separalely for $3..15 each

After taking one look at the TRIPUT POWERSUPPLY our engineer declared that the
uni ts were worth several hundred do llars each. He pointed out the engineering, high qualit y
construction and state-of-the-art int ergr ated design in support of his position . The PresIdent
of BEC more pragmatica lly pointed out the already full warehouse and the two trailer truck
load s of power supplies wait ing in the parking lot, and set the....E!ice to move them QUICKLYI

3 OUTPUTS
12V @ SA (12A InL)

5V @ 10A
·12V @ SA

INPUT 105 - 125VAC

SMALL, SINQLE HYBRID IC AND COMPONENTS FIT ON A2"
x 3" PC BO ARD (INCLUDED). RUNS ON 12VOC. GREAT FOR
ANY PROJECT THAT NEEDS AN INE XPENSIVE AMP . LESS
THAN 34JlI THO @ 5 WATTS . COMPATIBLE WITH SE-G1
SOUND KIT .

alC a.LLIT ELICT••I.C.
P.O. BOX 401244R GARLAND, TX. 75040

Sound Effects Kit $18.50

7 Watt Audio Amp Kit $6.9§
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Bare Bonesm:'LEII
W/O ~

Keyboard

$1-50 48k
w/o ... • RAM

Pwr. Supply ..
Wii~~~~~it~j,':''Powe; Supply: •• A'p'piE" •••.•
Keyboard I Pad:: 5amp.: :Reference Man!.
$95.00 . $124PO: $18.00

REAL-TIME CLOCK
CALENDAR (MSM 5832)

. .,
II 10/120
14 'N)I1.3O
11 101140
111 1011.1_0
20 1012,.,
22 1012.70
24 101270
211 1013.00
40 101310-

I.C
SOCKETS

7'S SER IES

.35 74sao 110

.38 74$112 1.4 5

.38 745 132 1.10
• 5 7451311 ..
.• 5 745 1-40 1.25
.40 74515,8 1.25
.55 74517 4 .05
.55 1145175 05
.55 7451111 '00
.75 74S 182 275
. 35 .,.S188 3.50

1. 25 745240 350
00 745244 3 .50

.05 74 54 71 .50

.55 745412 1500
2.00

.".30
101570
_70
_70
10/1270
1011370
..... 70
10/1770.'-

7400 SERIES

I
1§ 7454 .19

7 :18 f:f~ :~
.~~ ~f~ :40

7 .18 7476 .30

I'll 18 7480 '1t~P :~i ~81 1
741~ .~~ ~4 .
7414 .45 74~ '4
7416 .~4 74lt3 .~
f~~ :,3 f~9s :
7421 ,30 741~ .
f425 : ~~ f~~ 2 ' :~
7~1 '18 741 5 .474 .25 74144 2.
74 .25 74145 .
744 .18

74111·
744 '174 1

.~744. 741 .
744 741 .

f~~ ' m1 :
74 . 74174 .
74~ .1 741~ 1.~fm :1 743 I .

EPROMS

1702 4 25 8/395 ..
27011 296 112M • •
27 1& (5 '11 5 00 11/4 50 ..
T..52718 896 11/11 OO.a
2732(SV) 10 50 8 /925 ..
TM52532 11 50 8110 25.a

74500
74502
.,.S03

74""
7'505
7.508
74510
74515
745 20
74522
74S30
74S37
. $51
745&5
74574......

55

' 05
'00..

1985
300..

05
14 915...
4SO

VOlTAGE REGUl.ATORS

7
7800
780ll
7811
711111

"",.
""'",.,.,.,a

MORE M ISC

8212
8218
1103A
UP07&>
AY5 'lO t3 A
14811
\4a.
MC6802
MC&821P
MC&85OI'

74 l.583 .70 7415165 85
74l.586 38 74 l.S109 I 55
74 L590 &0 74lS170 1 M
74l.591 85 74l$174 es
74l.592 &5 7.. l $ H 5 M
74 1593 60 74 l.$ 190 90
74 l.595 &0 74lS191 90
74 l.5107 38 74 l.5221 1 10
74 l.5 109 38 74 l.5240 95
74 L5112 .. 0 74 l.5241 95
74 l.$1 13 40 74 l.5244 85
74l.5 114 .. 5 74l52"5 1 55
74 l.S122 40 74l.52411 100
74lS123 85 74l.5249 90
74l.5125 90 74l$251 120
14l$12& 115 74lS253 80
74l$132 70 74 l.S257 80
74 l.$ 13& 50 74 15258 80
7415 1311 &5 74 l.525li1 125
74 L$ 139 &5 74 l.52eo 60
74l.51 .. 5 110 74 l.5213 1 50
7* l.5 151 70 74lS275 300
7415153 70 74l.5279 50
74lS157 70 74 l.S283 75
74 l.51511 70 74t5373 90
74lS1&1 115 74l.$37.. 1 50
74l.51&2 115 7415377 140
74 l.5 1&3 M
74LS164 85

c PU S

l80 8 SO
Z80A 6 00
1 80A PtO 600
5S02 500
M02A 1200
l1085o\ a so
MC6800 7 75

8TH 1 20
IInll 120
8038 275
8080A 375
81M 1050
II2S6 4 .50
MC1330 1.65
MC1350 1.15
MC13511 1.50
MC14511 .55
lM380 1.10
l. ...38& 1.40
l. " 565 .liI5
l M14 1 .25
l... 1310 2.iC
lM1800 2.116
l. M 1118i 1.4 5

4027
l~ tUBer~l~~~:

STATIC RAMS

~m JH 2;~~~2114

~~'tM~s 4/~ ..
4 /10 a

M ISC .

COMPONENTS
7-' lS SERIES

DYNAM IC RAMI

74lS00 24
M l.502 24
74l.503 24
74lS04 24
74lS05 2-'
M l50e JO
74 l S08 28
MlS10 24
741511 33
74lS12 )3
74L5 13 4~

741514 89
74l.520 24
74l.521 24
74 l.526 JO
14 l.$27 211
74 l.$28 32
74lSJO 24
74l.532 32
74L537 50
741S38 32
HlS42 50
74l.S411 .70
74 l.551 24
741555 .35
74l.574 .35
74 l.575 48
74 l. 5 7& 38
7U578 50

1~~~ $118.50
2 ~~Res.~$155.50

Non glarelEPhos- $165.50
':~~-1Ies - $375,50

"MONITORS"
ZENITHUJ
12in .15MH•.

JCS [I]
12inllMHz.

AMDEK[l]
12in .12MH• .

13in CoIor~ L

Printe, '825"- 65QPO ' Asteroids
Disk 0<"810"- _ : Mi ssle Com') 32 .50
Record:410"- 8200 , Sup.llrk.Out
Paddle (p ,.) ) 16.96 Assem.Edit .- 4990
Joystick(pr.) Sta, Raiders- 45P"
32k RAM- 179.96 8asketball- 21lPO
Basic Cart .- 49,00 Che ss - 32!'"

CgN~ORD

COMPUTER
PRODUCTS
1971 SO STATE COLLEGE
ANAHEIM . CALIF 92806 (I!>"'c:P
. (7141937-0637 ':X"", oQ ._,

".. ~ "",c,,Hi " lI. - ~/O \0 \,3\ .....
6~",,,·,c .. n ".a l. OO (. '3 NO

Jl0~I", oir.rA~ l . Al ') "OO tl , P.O 80
" 0 ~ " 00 ' 1;&~ 'q[N, •• X
~ JOO ~ ~ llSOO uP l~u SHIP

COMPUTERS
ATARI R 800™

COMPUTER SYSTEM

g\ 4oow/16K *350.00

. ~ - 8oow/16K '699.00

. _ * 800 Compute< w/48K

_. __ ~ *I~~ $825,00

ATARI PERIPHERALS:

XTAL
$ 2.85.

I / SPECs
$7.45

'Int.r SIgn a l

' 32 768Khz . I a l Con trol

' 5,...Pow Su p

" l ow Pow.r Ol ss..pahon

fUll""
Time, Mon t h. Oat•. Year , &
.0.'1 of WM k

' Bus Or.-nted
• • BIt Dat a Bus

· 48 1t Addr. ss

•R/W Hokt Selec •

DISKEill SAL
<WABASH)

sIA 811ch
SS/SD $25.00$25.00

SS/DD 27.40 3040

DS/DD ' 3240 37.40
Jv Box of Jv
Y'\- 10 pes ~

---- --- ----
QTY. PRICE AVAIL

Logic P'obe
Ki t - complete
nothing extr a
to buy. Min .
pulse w idth
300nsec.

$18.95

SPECIALS
8255-'5.95

8748 -8 -'3100
33'llPC - '2.00
MM5060- 35c
MC6800 -'7.75
MC6802 - ' 1495
MC6850 -'4.50
MC6821 -*4.95

CJ)

o
Zoa:
I
o
W
...J
W

o
o«a:
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$4.99Reg $5.99

H E AD LIGH T ALARM

REMIN DE R KIT Q
7~ db B UZz ing So u nd t~"l:!J
ReQ ulf • • 7~17VOC

Cat. No . 72 19

WHISTLE-ACTIVATE D
REMOTE CONTROL BOARD

C o m p le t e & R eady t o U s e

S ub rm m FE T E te c t r o s t a t tc

M icro phone

lOOK o h m S e ns it ive Cont ro l

C. t. No. 7052
Reg $3.79

Morse Play/Record TWO DECKS

8.-Track /Cassette~In ONE!

TAPE DECK .
• Re quu e .. + 1]V OC -
• \)I !P 13 1 } x 6 ) ,4 X j t 2 .. - fj

Cd t.No.7344 $38
Reg $44.95

Keytronics 8 6 -Key ASCII Co mpatable

COMPUTER ~. =-....1
KEYBOARD . '

• low Powe r Co nsumption I

+ 5VDC ., 540mA . ~ 40 mA Cat. No. 7328

- 12VDC Reg $ 3 8
• Size 7·1/2' X 17·314- X 2' $44 .95

JDIN /II~ PAN,! l~
DII,·lIfJlt.MfI,i"""$ III,'"~

- 1fII/Ctlll•••StlH'

ISVSOOmA 7V lAmp
T R A N S F O R M E R

.. 1 ~/8 · X 2 " / __

X 1 3 / 8 · rev
Cat. No. 7 3 4 3 '

Reg ,

$3.19 $2.99

•

• 3300 RPM S Wa tt s

. ] , 8 X 3 1 8 X I 'I 8 10 1

Cal No. 7320 $12 49
Reg $ 14.88 a

2 5 Conductor D-Subminiature

CONNECTORS~-: '
Olde r By Cal N o ~ . : ::~ .

_ ;0.0 ' s
'" & r vpe N o

Type No . ~ .

RS- 232 P Reg $3 .9~ $ 3. 5 8

7330 '.M." RS- 232S Reg $3 .50 $2.97

732g

Lambda 5V, 20A POWER H YB RI D

. VOLT AG E REGULATOR

~
.r ' • Power DiSSipa tio n 270 Wat ls . POSit ive

:: _- .. l oa d Reg u lat io n 02-.

\ .. Lin e Reg ulat ion 001 - .

• Short & overlOa~:gOI'$C~~ $ 49
Cat. No. 7302 .

Ordar by Mall or Call TOLL FREE 800-343-3086 In Ma .c a ~1 (617)245-3828

- ' [5"SIM o ri . - Sa t. 8 :30AM -5PM~ $10 Mon. Order~ Add 15% l or ShIppIng

P

A~k tor FREE CATALO(,
01 PQk',n c . P .O . BOX 942,RE -8, S .LYNNFIELD, MA . 01940

Reg $8.88 $7.49

~~ASTEe TV VI DEO- ~ . MO DU LATOR-,
,' ~ I ' I • Con.... r ts to 75 O hm TV
~ In p u t on Cha nn e ls 3 o r ~

. Cat. No. 72 06

Our
Own

F8moul
Kit

$119.00

Our
Factory
Dlract
Price

$117 .00

$25.00 eo
10 tor $220,00

- I.C. SPECIAL LM 565 10 tor $1 6. 00

- H .D. TRANSISTIJRS
SPECIALS 2 N 3055 10 lor $1 O.

2~ 745 $4.00 eo
2~ 7478 $4.50 eo.

2S C 11168 $3.25 eo.
250 14038 $3,00 eo.

OUTSIDE CAL 800-854-8660
INSIDE CAL (7 14) 527-2554

or (213) 603-9385

ELECTRONICS INC.
VISIT OUR NEW SUPER CENTER

5303 Lincoln Ave., Cypress, CA.90630
Pay by CHECK, M.O. VISA, MlC

$10.00 MIN. ORDER HAHDlING/SHIPI'ING...$2.50
UPS NlYWHEREINCONTINENTAl. U.S

-SPECIAL ·~
2200 MFD 40 VT OO' 10for$1 3.50

a UH F-VHF CONVERSION KIT.
Olmplele wtrh PCboard. all required com
ponents: coblnet wt1fl speoXer: andcompre
hensive brochulllinci.schemollc. boordIoy
au! mounting and hook-updlOll'ams. ports
IIsI and assembly and set-up Instructions.
All parisare Industrlal prime quality.
a NEW ZEN ITH ZVM-121 HIGH
LIGIBlUTY CRTMONITOR. Features 12"~
pI1osphoI CRT, wt1fl 15 MHz Bandwldlll. 40
or eo character widths alll operatorswltch
seleCIabie.Fullycompatible wtIhso-eoumn
"wIe COlds. etc.
a MITSUMI • MODEL UeS-1.55F

VNW:f~ORUHFTUNER4~~8a~~~
; " • •;-:.-. ANTENN~ INPUT

; : . 300 OHMS
~ .~ . - .

;": r ;» r-

SCR
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TI LOW PROFILE~
SOCKETS Z'oP
Tll"Ipiated phoophor
bronze cootact PinS

wit h ga s hg ht seal,

Stock
No. No Pins 1-24 25 100

11 201 8 '.15 ' .13 ' .12
11202 14 .18.15 .14
11203 18 .2 1 .18 .18
1 12~ 18 .24 .21 .H I
11205 20 .27 .24 .21
11208 22 .30 .28 .23
1 1207 24 .33.30 .25
11208 28 .38 .34 .28
1120G 40 .5 3 .45 .40

No Pins 1·24 25 100
8 s .45S .40S .38

14 .&8 .5 9 .54
18 .72 .84 .58
18 .82 .73 .&8
20 1. 11 .K .90
22 1.28 1 .12 1.0 2
24 1 .41 1.25 1. 14
28 1 .7 1 1 .52 1.38
40 2 .31 2.05 1 .8&

TIWIRE ~WRAP ';;!1!JP
SOCKETS
Tin plated phosphor
bronze ccetect-. 3 wrap

Stock
No.

11301
11 302
11303
11304
11305
1130<1
11307
1130<1
1'309

1 395.act'!
fo t.n)'

.s&Ortme nt

80/40 ROSI N CORE SOLDER
Stock l .ngth W. Ight 11'No . O.a . l' ..t) (Oot.) PflC.
50075 062 III 1.5 13 .28
500 76 062 25 4 4 ,36
500 77 .06 2 50 8 6. 0 2
50078 .0 32 33 1.5 4 ,08 •= ~~~ ~i~ : ~ ',~~

W ILD ROVER
Tou ch SWitch capsule
Operat ing monon IS 005 '" wnnout the @
use of a levered arm Extr emely la s., on ~
and 011 With low noee Normall y open -
rated 11 5 VAC. 1 6 amp-30 mrmonm re-
sista nce - 61 5 red.u s by . 160 thICk
SlocllNo 1'9 10 25
1209 8 \ $I 28 S 1 12 S 9!l

RESIS TOR ASSORTMENT 82508- 'DOpes" each below assort o:$22.50
Stock No . 8 2501 10 e•. of 1~12· 1 5· 18·22·27·33·39·4 1·56 OH M
Stock No. 83502 10 . a. or 88 ·S2·' ()(). 12D- ,50-,80-22G-27D-33O-390 OHM
Stock No . 82503 10 ea. of 470-560·680-820·1K·l .2K·l .5K ·1 .8K ·2 .2K ·2 .7 OHM
Stock No. 82504 10 .a. of 3 .3K-3 .9K ·4 .7 K·5 .6K·6 .8 K·8 .2K· l 0 K·,2K·' 5K· , 8K OHM

Stock No. 82505 10 ea. of 22K·27K·33K·39K·47K·56K·6SK·82K-, OOK·,20K OHM

Stock No. 825CMS 10 ... of 150K·180K·220K·2 70K·330K·390K·4 70K·560K·880K· 820K·QHM

Stock No. 82507 10 ea. o f IY ·' .2M·l .SM·1 .8M· 2 .2M·2 .71.1I ·3 .31.1I· 3 .91.1I·4 .7M·S.6M·OHM

ARIESZERO~
INSERT ION ~ '"
FO RC E ............~
SOCKETS-

Stock No
No. Pin. 1-24 25 50

110 5 5 24 1 4 .35 s a.sc $3.150
11058 28 4 .50 4 .05 3.75
110 57 40 !U~5 5 .35 4.1lI5
11058 64 10 .50 1lI.45 8 .70

cam act uated,true zero inse rti on
- l in plated solde r ta ll pms 
capable of bemg plugged «it o
dip sockets. Including wire wr ap .
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Drawer Q Milford ~~ TOLL 800-526-5960 Send tor Fre e Cataroq ,

CQ. NJ 08848-9990 ~~j FREE in NJ (201) 996-4093 0'"' 11 0 0 pa'"

~
Co
cen

.-1

<D
CD
ro
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MODUTEC

~
Min lclamp AC Volt·Ammeter
allows singling one conductor out of

- ; -- many without disarrangement.
~ ~ Stock No . AC Amper•• Pric.

'''\.-..-.J--';;-;;'99 .<> '3730 o-25A $39.50
~ ~~~f.~ 13 73 1 ~50A 39.50
~ 13732 o-roox 39.50

~
ACCESSORYLINE SPLITTER

~ allowsfast readinqsofAC powercan'
~ sumptio n of plug m equipment with·

out separation of leads. $9 9 5
Stock No. 13727 •

~:::r',f,!':,'~&,- - for all types of small batteriesfrom

, 1 .35v to~~ NO. 1 3733 $13.95

VOLT·loCATOR

~
auto mot ive diagnostic meter plugs
into lighter socket and indicates bat·
tery condition and charg ing rates.

-.. SlockNo.13736 $12.95

~
AI:; VOLTAGE TESTER

,.. - plugs into any 11Ov service recept·
'" able to check time voltage over 50-

lS0VAC

~
Slock No. 13735 $9. 95

VOM-MULTITESTER
versatile Volt-Dhm·Miliiammeter in

( ~ small package
• Slock No. 13720 $13. 95

~
CRIMPS . 10 -.24 wire

' . 0 ' . STRIPSsolid " 12·22and
s, ~ stranded . 14-24

, SCREW CUTTER for 6
most common screw sizes

THE PIKE CUTTER and PLIERS

5 in 1 Tool ~KNO $12.95

TEACHERS-STUOENTS
HOBBYISTS

Send for free flyer on
Electronic Teaching Aid Kits.

Prices start at kits co me complete with

$4 95 all compo nen ts- P.C.
• boa rd and lea rn-as-yo u-

each go inst ruction manual.

PIN FORMING TOOLI~~
puts IG's on their true row to row spacing . One
side is tor .300 centers,Flip lOQl overfordevices
on .600 centers. Put device in tool and
SQueeze .

ONE TOOL DOES 8 Thru 40 PINS!

StockNo.11059 $12.95

e 7 most pop ular sizes
3/ 16", 7/32 ", 1/4", 9/32",

, ' , " 5/16", 11/32",3/8"

NutdtlverKIt r,8ti,KNO. $21.95

• IlHTEC El l'AC 1fttM/f Out~ Out put Dl_.
Moe'" N o No v~ YoItage C~ (H kWlDI
~ MWT)'IN lYDCI {'t'OC1 (MAl I" IftC.... ~.

n an CI)801 :1007.0 lU<l' 0-25 .... 5,.3 cs • 1 n
l M 2I e l M 11 30-1 .0 · 12 * 0 ' 0-25 48dh3OS 7 .5
lM27 CI3&02 3.0- 1 .0 1St<l1 0020 ,5 ,.3 0 5 7'5
1M2. C I "'12:1 C>7.0 - 15 :t 0 ,7 0-20 5h30S 7.5
1M 2. CI3804 3Q.7 .0 :tarot 0- 10 5,.305 1 15
U S30 CSMI. 3007 ,0 - 21 * 0 7 0-10 $I.S05 1 . $

15WTYP'IE;

1»31 C U080 1 "C>7 .0 12 :10 . 125 , 5 h I 2.1 17 nts
1:1&:12 C~11 4 .007.0 - 12 t O. 125 .SbI 2.177 5••5
1:saJ3 Cl3aO:r 4 0- 7 0 15 :t07 100 ' 5 h1. 211'. 1. 77 s••5
l M34 CLM12 C o-70 - 15:t 0 ,1 100 . 5 la12.' .77 5"5
1)&)5 Cl3e04 . CH O 21*1. SC ' Sh l h 1.7J nlS
, .,. CLMU, .0-10 - 2'r1 " so '5laI2.1 ,17 5• • 5

1382 So1 DATA SH EET FOR DC/DC CO NVER TER S ••••••

8 Blades,sizes .050, 1/ 16",
5/ 16",3/32", 7/64", 1/8 ',
9/64",5/32"

~KNO·$3.45

ELPAC POWER SUPPLIES - SO LV SERIES FULLY REGULATED

HUNT E R TOOLS

es

ELPAC POWER SUPPLIES - DC/D C CONVERTERS

Slad.. No. 13101 - "' 10'" Dllc·'

:~:ce:.s.~::~Yrl::; $1ogpo
nl01.1 Oa •• 5 "'•• l lo,UI01 . .. S .25



-

1.95
2.25
2.25
2.49

':l:...
10.95
10.95
1.69

10.95....
s.", .SO
7.SO
.zs."

N E571N 3.95
L M703C N .19
L M709N .29
L M710N .79
L M111N .79
L M72J N .69
L M733N 1.00
L M719N 1.19
L M 741C N .35
MCI7<tlSCG 3.00
L M7"7N .79
L M7U N .59
L MI014N 2.75
L M1l10N l.95
L MI"5ICN .59
L M 1411N 1.25
L MI489N 1.25
L MI496N 1.95
L MI556V 1.75
L Ml lOON 2.95
L MI171N 5.49
L MI172N 5.49
L M II 71N -9 3.25
L M II89N 3.20
L MI896N 1.75
LM2002T 1.49
L M2I71P 2.05
L M2I78P 2.25
L M2I96P-l 2.25
L M3189N 2,95
L Ml900 N .59
L MJ905C N 1.25
L M3909N LIS
L MJ914N 3.95
L M1915N 3.95
LM J915N 3.95
R C4136N 1.25
R C..151N B 3.95
RC4194T K 6.95
RC"I95TK 5.4'
L M4500A 3.25
ICLIOJIB U S
L M I3OION 1.29
L MIJ600N 1.49
75138N 1.95
J5.450N .• i
75451C N .39
75492 .19

7" C221
7" C2040
7" C244
7" C313
' ''C37''
7"C 901
7"C903
7"C 911
74C912
74C'15
74C917
74C'22
7"C923
7"Cm"emIOC9S
1OC97

1.59
1...
2."ass
2.25
l.69
1.60
1.49
1.69
1.59
I. "
I. "
1.19
1...
1...
1.59

LIN EAR
LM 3o'OT-5 1.25
L M340T -12 1.25
L M340T· 15 1.25
L M34IP -S .75
L M34lp· 12 .75
LMJ41P-15 .75
L MJ42p·5 .69
L MJoI2P -12 .69
L MJ42p· 15 .69
L M34I N 1.25
L Ml50 K 5.15
L F 35IN .50
LF35J N 1.00
L F 355N 1. 10
L F 356N 1.10
L M358N 1.00
L M159N 1.79
L M370N U9
L M371N 3.25
L M371N 2.95
L Ml80 N 1.25
L M3II N 1.95
L MlI2N 1.79
L M3&4N 1.95
L M386N ·3 1.29
L M187N 1.45
L M389N 1.35
L MJ92N .69
L F 39SN 4.00
L MmH 5.lXl
TL494C N 4.'"
TL496CP 1.15
N E510A 6.00
N E529A " .95
N ES31H 3.95
NE5J6H 6.00
N ES40H 6.00
NE5+tN 4.95
N E550A 1.30
NE 555V .39
L M556N .99
NE564N 3.95
LM565N 1.25
LM566C N 1.95
L MS67V 1.25
N Es70N 4,95

74C
7..C9S
14C 107
74C I51
74C IS4
7"CI S1
14C I6Q
74C 161
7"C 162
74C I63
74C 1S4
7..C l73
74C l7..
7"C I75
74C I92
n C I91
7"C I95

D~D[L
Function Pr ice
C MOS P rec is io n T ime r 1".95
Stop wat en Chi p , X T L 24.95
3"" D igit A/ D (LCD Dr ive) 16.95
IC , C ir cu it a eare. D lspll Y 301.95
3..., D ig it A I D (LEO Dr ive) 15.95
IC , Ci rc uit BaIrd , D ls pl l Y 29.95
3"" D ig it A I D L C D D is. H L D . 11.95
3"" orau A / D L ED DI s. H LD. 17.95
Lo w Bl nery V olt tnctcat cr 2.25
CMOS L E D 5 t o P w l.t c h /Tlm e r 12.95
Sto P wl. tc h Ch ip , X T L 19.95
Ton e Ge ne rl. to r 5.15
Ton e Gene rl.tor Chi p, X T L 12.95
osematcr Cont roll e r 6.so
F req . Counte r Ch ip, X T L 13.95
Seven ce eaee Co un te r 17.95
C lock Gene rl.tor 3.95
4 Func. C M O S S top w l.tch CKT 13.95
.. F u nc . S t opw l.tch C h iP . X T L 19.95
l ' Olg lt Un lv. Co u n t e r C.A. 32.00
I· Olgit F re q . Cou n te r C .A . 26.95
I· D ig it F re q . Co u n ter C .C . 21.95
4-DIgl t LEO U p/ Down C o un t e r CA 12.95
4-olgi t L E O Up/Do w n Count e r CC 1".95
L C D 4lo'a Dl ll lt U P C o u n t er D R I 11.25
'·Dl g lt U n lv. Co u n t e r 31.95
OJF un cti o n Counte r C h ip, X T L 74.95
C MOS B in P ro g. T im er / Cou n t e r 4.95
C MOS D lvld e ·b y ·256 RC Ti m e r 2.05
C MO S BC D Prog . T imer/C o un te r 6.00
CMO S BC D Proll . T Im er/Cou n t er 5.25
CMOS 55S T im er (I pin ) 1.4$
CMOS 556 T im er (14 p in) 2.20
CM OS O p A m p C omp ul.tor 5M V 2.25
CMOS O p Am p E x t . Cmvr. 5MV 2.95
C MO S DUl.l oe A m p Co mp o 5M V 3.95
CMOS T rl o e Am p Comp o 10MV 5.35
C MO S Q Ul.d Op A m p C amp . 10MV 7.50
CM O S Q Ul.d Op A m p C o mp o 10MV 7.50
V o ltage C o n ve rter 2.95
Wavefo r m Ge ne ra t o r 4.95
Mo n o lit h ic Lo g.rlthml c Am p 21.60
50P p m Ba n d -GAP Vo lt Ref. Di o d e 2.50
V o lt Ref/ In dicato r 2.95
V olt Re f/ ln dlcl.to r 2.95

*fr.'lUtflon...
P art No.
70451P I
7045EV /K lt*
7106CP L
l106EV/Klt*
7107C P L
7107E V / Ki t*
7116CP L
7117C P L
7ZOl10R
72C6IPG
72C6EV /Klt*
1206CJ PE
72C6CEV/Klt*
7207A IP D
7207AEV/K lt *
72C11PI
7209IPA
72151PG
7215EV/Klt*
n16A IJI
7216C IJ I
7216D IP I
72I7 IJ I
7217A IP I
7224IP L
723i A IJ L
7226A E V/,<It*
7240IJE
7:M21J A
7250lJE
7260IJ E
7555IPA
7556IP O
7611BC PA
7612BCPA
7621BCPA
75l1 CC P E
7641CCP D
'1642C CP O
7660CPA
I03I C CP O
804I C C P E
8069CC Q
I2 11C PA
1212':: PA

74COO .39
74CQ2 .39
74C04 .39
7..COI .39
7"CIO .39
74CI.. . 75
'''C20 .39
74CJO .39
74C 32 .39
14C..2 1.39
7"C 4I 1.95
14C73 .79
7"C7 4 .79
14CIS 1.95
7"CI6 .99
14C19 6.95
74C9O 1.29
7"C 93 1.29

L H Q002CN 6.15
L M IOCLH ". 50
L MllC L H " .15
L H OO70-0 H 4.95
TL071C P .79
T L072C P 1.39
T L07" C N 2."9
L HOOI2CD 15.ao
TLOI2CP 1. 19
TLOI4CN 2.1'
LHlJ09,4 CD 36.10
LMJOOH .99
L M301C N .35
L M302H 1.95
L MlOo'H 1.95
L MXl5H .99
L MlO7C N ."5
LM 30llC N 1.00
L MJ09H 1.95
L MJ09K 1.25
L M310C N 1.75
L MJ ll / CN .90
L M112H 2.49
L M311M P L iS
L M117T 1.75
L M317K 3.95
L MJI I C N 1.95
L M319N 1.95
L Ml2OK -5 1.35
L M320K -12 1.35
L M320K- 15 1.35
L M320T -5 1.25
L M320T-12 1.25
L M320T ·15 1.25
L M323K 5.95
L M324N .99
LM 329D Z .65
L M3JI N 3.95
L M3J4Z 1.30
L M13SZ 1.40
L M3J6Z 1. 75
LM3J7T 1.95
L M3J7M P 1.15
L M33I K 6.95
L M3J9 N .99
L Ml4ClK -5 US
L M 34C)K · 12 1.35
L Ml4OK ·ls 1.35

.".25

.".42

.• 1
1.15
1."

5O-ICX>
.25
.27
.32
.45
.90

1.26
1.-45

.27

.".lS

.49

."I."
1.59

14 pi n S T
16 p in ST
111 p In ST
2<t p in ST
21 p in ST
J6 p in ST
40 p in 5T

SOLDERTAIL STANDARD (TIN)

74S111
7"S287
74S211
745'"
7-iS-471
745-472
745-473
745-47..
745-475
745-4711
7.S570
74S571
74S512
7. S573
I2S23
12S115
82St23
I12S126
l12St29
12S13O
IZSt.5
OM87StIOH
DMII7St , tH
OMI7St&4H
DItl87St iSH
DMI 7St 90N
OMIITSt9tN

DSOOZSCH_.
IHSl771N·1
INS2&51 N
....5ItI7H
.. ..5I 17..H
COP402H

DC1D
MCJ.470P
" Cl403L7
MC14QfL.
AFt OO-1CN
AF12HCJ
Af122-1CJ
Ll.l3OllCH
LM334Z
LM335Z
Lf 356N
Lf398N
L" 3GG H
ADC0S04LCN_C.
ADCOIlO9CCN
ADCOII17CCH
DAC1000lCH
Do\C1001LCH
0AC1020LCH
DAC10Z2lCH
DAC12221CH
CD-40!l1H
AY·5·10U

DYNAMIC RAMS

l~~ ~~~ 1~~ : : : : : : : : : : : : : : . : 2:~
:~1~:~ ~U::=~l=:) : :: ::: ~.~ = :~~: . ~~
:~~:; ~:=~ l=:l:...:..:.t., ~~.~.~~ ~; : : ~
~~~ =:: l=~l : : : : : : : : ::~ = :~ ~ : : ~
....527O(MK40i5) 4Q96xt 12501'IS! . . .. . . . .. . . .. 4.95

~~~~~2107) ~1l1 =1 ·:::: : .·Z .g5·':'· iii; ':~
....5290-3 1! .3a.4111 200M) •••••. 2.•9-lI t! 1l5

~~;~1 ~~i1~1l1 ~=:1 ::..:::.1. , ~~.~. ~/~ t~
PROMS

32xI PMMO C. (63)> 1) U S
2!l!x4 PFlO.. r .S. (630H I 1.95
32xI PRO.. r .S. (5JlH t 95
2!l!x. PAQ.. O,C. {5300-t 1.95

~~ ~~ttf=H : : : :J.~
;~~ ;:~~.t ((g:....iS295H·) · :H~
51h1 PRO"O.C. (6340) 7.95
10Z4d PftOM T.S, lTBP24Sse) •. t2.95
512x4 PRO"O.C. (6305) 9
51b4 PROMT.S. (5306) 4.• 9

~~~:~: ~~~t [mgi," ::::t~
32llI PRO"O,C. 127S1S) 1.95
51h1 PftOMT.S.( 27St5) U5
3b . PRO" r.s. (27S191.. .• . .U 5
2sax.. PROM O.C. (27520) 3.95
256114 PRO.. T.5 . (27S21) U5

~a:.. ~~ ~:~: l(~~~~~~it) : : : ~ : :~
t024d PRO.. OC. • 2St 80) .... ,9.95

~~~~ ~~6t!:~~~:l~ : : ::. : .~~
2041x4 PRO" T.S. jIlZStM) •. .. .995

~ =~~t :i~~~l :::: 1 ~ : ~~
ROM'S

~ ~a l~~~l ~~::~::::!~=g:~:l ' : : :;'~~
NMOS READ ONLY MEMORIES

.. CM&a7tOP t21x9117 ASCIIShtf11dW/GrHk • • • • t3.50

~~~=~~ g=~~~~~~~&c:~~n: : : g :~
DATA ACQUISITION 1-::=='---:::,':';':':';';~~=;""-:----=-4

No1i tekOC/ OC Convtrt. +5Vlo·gv . • . .2.115

~~/~s~ RNdAMPS ternC'N) ::::::~;
a.tIlt O/A CHI •• ••5,75
UnIYtrUIAcllre Fll lf 5.95
ToucllTOIlILowB.and 19.95
Touc Il TlMlIH~Il B.1ndFI I1. r 19.95

~~~~u~f.~ru . . .:::::1 :~
JrEfr~~~r~:~~d.~ :: .. ... ::.:::1: ~ ~
=:~l~~~~mii:.j : . ;:~
::=~~~:M,'faUu;'j : : : : : :~ ,~~
l·bltAJ Oeonv.mr(II-CIl. Multi.) . . ...5.25
8·blIAJOConYtrt.-(t&-Cll . .. uIti.) ••. to .95
tlHltIO/AConv. .. icIo C«np.IO.05~ ) t3.95 I';~~~~~-:-';;;:;':::'_"':':::''':'_....__~~
~~::g:~~rolo~,f·~-.r~).1:~
~~= ~~~g::: ~:~~~~: ) : : : : :~:~;
~i~~~~: : : _.. ~ :j~

SPECIAL FUNCTION
~ "OSClockDrlver (5MZ) . . . 3.50
OuaI"OSClOtkDrIver (5" Z) . .. . .. 1.95
FIclppyOlskConlrolltr . . .. . .24 95
CornnJunitlllonCllip . . .. . . . . ..• 111.95
MlctoprlXtUOfRul rme Clock. . . . . 11.95
.. iCtO .Coml)itibIeTlInIClock 11.95
~~~=·dillIlRA" 1.95

COl'--i02MN MleroProteuorw/ 64·digllRA.. . . . . . .7.411
& OIrtetU D Dr1vt wIN BLtss Inl

COP470H 32·Mg.VACFlllor.0M".{20·pllIpkg.) .. .3.25

TELEPHONE/KEYBOARD CHIPS
AY·5·9100 Pusll 8lltlonTllepllontDi.lllf 1 95

~~t~~ =nc~rii«· : : : : : : : : : : . : :~U;
AV-5·2376 Klybod Encodtr(UklyS ) l t .95

~~~:~'5 ~=~=11:~~~ : : : : : : : :: .~ ::~
74CIlZ3 Klybcwd Encod. r (20keys) 5.75
1oll.l53190N PusIlButlon Pulse D!aler 7.9S
MMS7499H 96/ UHlySlnII Klybrd. EIIGOdIf U5

•

SOLDERTAIL (GOLD)
STANDARD

* SHIPMENT IN 24 HOURS *
6:00AM to 6:00 PM (PST)

Call: (415) 592·8097

- ; ::::::~

I pi n L P
H p in L P
16 p in L P
1. pin L P
20 pin L P
22 p in L P
24 p in L P
21 p in L P
J6 p in L P
40 pi n L P

LOW PROFILE (TIN) SOCKETS
1-2( 25-i9 50-100

. 17 . 16 .15

.20 . 19 . 18

.22 .21 .20

.29 .21 .27

.301 .32 .30

.37 .36 .35

.31 .37 .36

.45 .44 ." 3

.60 .59 .51

.63 .62 .61

MICROPROCESSOR COMPONENTS

WIRE WRAP SOCKETS
(GOLD) LEVEL #3

1·2" 25-06 50-100
IplnWW .59 .$4 .49

10 pi n WW .69 .63 .51
1-2( 25"'9 SO-IOO 1" pin WW . 79 _73 .67

• pi n S G .39 .35 .31 16 pi n WW .t5 .71 .70
14 p in SG .4g .45 ." 1 II pin WW .99 .90 .11
16 p in S G .54 ...9 .'" 20 p i!" WW 1.1' 1.01 .99
18 p in S G .59 .53 .... 22 pi n WW 1.-49 1.35 1.23
24 p in S G . 79 .75 .69:M pin WW 1.39 1.26 1.14
21 p in SG 1.10 1.00 .90 21 pi n WW 1.69 1.53 1.38
36 p In S G 1.65 1.40 1.25 36 p in WW 2.19 1.99 1.79
<10 p in SG 1.75 1.59 1."5 40 pin WW 2.29 2.09 1.89

$10.00 Minimum Order - U.S. Funds Only Spec Sheets - 25c each
CalifornIa ResIdent s Add 6% Sales Tax Send SSe Postage for your
Postage - Add 5% plus $1.50 Insur ance FREE 1982 JAMECOCATALOG
Send S.A.S_E.for Monthly Sale F/yer! Prices SUbject to Change

Ji iiii C*c;e
13·:CII·;t.]~ISll

1355 SHOREWAY ROAD, BELMONT, CA 94002
8/82 PHONE ORDERS WELCOME - 415 592-8097

ttOl
210t(1I101)
2102
21LOZ
2111(1111)
2112
211"
2114L
211H
21UL·2
2141-3
21-i7
214'
T.. S4o«
T.. S4045
5tOt
....5257(.0441
H"6 tt!-4
H"!tt8LP-4
7.851(3101)
7..c5l2O{&551)
7
7

""74
74S tJ.411

~Wm~~l
12S25h.s 289)

..",..
I."
1.25
1.25

."
'.SO

.".69

.Ii

.Ii...

.Ii

.Ii

."1.25
2."1.9.....
I."...
.Ii

."."1.49

."2.25

."2."
2."
1.25
1.25
.Ii

.".".69

.".Ii
1."
1."
1.25

."1."."1."....................
1.49
1."
1.15
1.15
1.15
1.15
1.19
1.19
1."
1.49
1...
1."1...
2...
1.19
1.19
1.1,...."."...
.69...

1."
.19...."."1.25

1.29
1.29............
1."
1.........
2.49,...
2.4'
1...
1."
2.25
2.25

."."."."."2.25
1.95
1.95
2.49
2."
1.......
5.95....
7."
7."................
1...

1."

2.49
.7S

.",..
I."
1.29
1.49,..
~"1.49

I."...
1.29
I."
I."
1.95,."

11.95,."
M9

."
1."
1."

17.95
11.95
15.95
15.95
7."

15.95
2.49
1...

C O 409&
CD4""
C 04507
CD4""
C04510
C04S11
CD451 2
C 04514
C D451S
C 04 516
C D4511
CD4519
CD4520
CD4""
C04S21
C D452'l
C 04S4 3
CD4",
CD4'"
CD4,.,
C O<....
CD472J
C D4".
MCI4409
MC1 4410
MCI4411
M C I4412
MC I4419
MCl,"33
MC14~

MC14~ 1

C A3Q09N
C A3Q96N
C A3 1JOH
CA3140H
C A 3160H
CAJoiOIN
CA3600N

SN74156N
SN74151N
S N14160N
S N74161N
S N 74162N
S N14163N
S N 14164N
S N74165N
S N7U66 N
S N 14167N
SN74170N
S N 74172N
SN7U73N
S N7" l74N
S N 7..175N
5 N7417&N
S N741n N
5 N 74179N
S N 741ION
S N7U ' I N
S N 74112N
S N741I4 N
5 N7"I IS N
S N74190N
S N741'I N
S N14192N
sNnl'3 N
SNl41MN
S N 74195N
SN741 96N
S N74197N
SN741 91N
SN741 99N
SN74 221N
SN1425IN
S N 7427&N
SN14279N
SN74213N
5N74214N
S N 7"2S5N
5N7"365N
SN74 J66N
SN7 0 67N
SN 7" l6IN
5N70 9ON
SN7 ..193N

''' L S l'2
74L 5 193
74LSI94
74L5195
14L Sl ' 7
7"L5221
74LS240
74L S241
7"L S242
14LS24 3
"' L.....
74 LS:M5
14LS247
74LS24I
''' L S 249
74LS251
''' LS25l
7" L S2S7
74LS2S1
741.S26O
74L S266
74LS273
"' LS279
74L S2IJ
74LS290
74LS 293
74LS29I
74L 5 JSl
74LS3S3
14LS365
74LSJ66
14LS367
7"L5361
741-5373
7.. LS n ..
7" L 5315
7" L S386
7" L 5 393
7" L5m
741-5610
. I L S95
Il L 597

745 243
7"52 44
7"5251
745253
7"5257
745 258

"5260
745 280
7" 5287*
745288*
7" 5 373
745374
7"S 387*
7..S-471*
7"5472*
745473 *
7"5474*
7454 75*
7" 5570*
7"5571*
7"5572*
745573*
74S~

7459041

7400
S N 7472N .29
S N 7413N .35
S N 1474N .35
S N 7475N .49
SN741fiN .35
S N 7479N s.ee
S N 741) N .50
S N741;2N .99
S N 14&3 N .69
SN74&5N .19
S N 1416N .35
S N 7419N 1. 15
S N749QN .49
SN1491N .59
S N7492N .4S
S N749JN .45
S N 7&4 N .69
S N7495N .69
S N 1. N .69
S N1497N 1.00
SN74100N 1.49
S N74104N- .19
S N 741l1iN .11.
SN14107N .35
S N 7410lN ..)3
SN74116N 1.9S
S N 14121N .39
S N 74122N .$5
SN741 23N .59
SN74125N .49
SN1412fiN .49
SN74112N .75
SN74136N .75
SN7414IN .99
SN74142N 3.25
SN 74143N 3.49
SN14144N 3.-49
SN74145N .19
SN14147N 1.95
SN741 41N 1.29
SN14150N 1.25
SN74151N .69
S N 74152N .69
SN741 53N .79
SN741S4 N 1.25
SN7·HSSN .79

CD4 041 1."9
CD404 2 .99
C D4043 .119
CD4044 .119
C D4046 1.79
C04047 2.50
C D4041 1.35
C D404, ."9
C04Q50 .6IJ
C04051 1.19
C D40S2 1.19
CD4053 1.19
CD4 056 2.95
C Dt 05-9 9.95
CD4060 1...9
CD4066 .79
C D4C61 .39
C Dt~ ."5
C Dt 070 .55
CD40 11 ."9
C D4072 ."9
C04073 .39
C04075 .39
G04076 1.39
C04078 .55
CD4 01l1 .39
CD4 01l2 .39
CD409 3 .99

CD-CMOS

74LS
7"L.S 92 .15
7"1-593 .15
14L 595 .99
14L S96 1.15
7" L S I07 .45
74L5109 .45
74LS 1l2 ."5
14LS1l3 .49
74L S U4 .49
14L 5 122 .19
74L.S123 1.25
74L 5 125 .59
74L SI26 .59
7..LSI12 .99
74L 5 Ul .19
74L.S136 .49
74L SlJI .19
74L SI39 .19
74L 5 151 .19
74LSW .IlI
7<tL S l$4 1.75
74L 5 15r5 .19
74L S156 .19
74 LS 157 .89
7" LSl5& .19
7" LS16O 1.15
7"1-5161 1.15
14L 5162 1.15
74LS163 1.15
7"LS154 1.15
7"1-5165 1.15
7..LS16I 1. 19
7..L5169 i. i s
14L 5 11O 1.95
74LS173 .99
J.4LSI7<1 .99
J.4LS I15 .99
74LS lIl 2.95
74LS I90 1.2$
7" LS 191 1.25

CA-L1NEAR
CA3Q60N ~25

C AJOIOH 1.25
C A3C81N 2.00
CA~N 2.00
C A3OIl3N UO
C A30B6N .85

74S!PROMS*
745124 2.95
7451 33 .45
7"S 1J.4 .50
7451 35 .19
n S I36 1.39
745138 .99
7451 39 .99
7451 040 .55
7"5151 .99
745 153 .99
7"5 157 .99
7"5158 .99
74S16O 2."9
7"517 " 1.25
745175 1.25
7..5 1&8* 1.95
7"5 194 1."9
7"5 195 1...9
745 196 I.'"
74S240 2.25
745 2041 2.25
7"5242 2.25

.35

.35

.35

.45

.45

.40

.40

.35

.35

.35

.35

.35

.35

.45...

.40

.35

.40

.40

.56

.56...

.56

.56

.l9

.l9

.l9
1.19
.25...
.49

.".25...
1.39
1.1,
.59

1.19

.".49
1.19

I."
1. 19
.29

.".23
2."."...
1."9
.49

3."9."1.49

...
2.15
' .25
2."
1.35

I."' .25

C A3010H
C A3013H
C A3023H
C AJ035 H
C A3039H
CA.)046 N
C AJ05'l N

CD4000
CD4001
C D4002
CD4""
CD4 001
C D4l109
C04010
CD40 11
CD4012
CD4011
CD4014
CD4 01S
C040I6
CD4017
C D4011
C D4019
C D4020
CDt 021
CD4 022
C04023
CD4".
CD4 025
C D41Xlti
C D4Q27
CD4 .,.
CD4 029
CD40J0
CD4 OJ.1
CD4 035
CD4 '"

SN7400N .20
S N7401N .20
SN 74Q2N .25
S N7403N .2$

' S N7404N .25
S Nl 405N .29
S N7405N .15
S Nl 4Cl7N .35
S N7401N .29
S N140lJN .29
S N 7410N .25
S N7411N .29
S N7412N .15
S N7413N .40
S N7414N .69
S N704l6 N .29
S N7417N .29
S N7420N .25
S N7421N .29
S N1422N .4$
S N142JN .29
S N7425N .29
S N7426N .29
S N7427N .25
S N1421N .49
S N 74lON .25
S N1412N .29
SN l 431N .25
SN7UBN .40
SN70 9N .25
S N7....aN .20
SN 7441N .n
SN 7442N .59
SNl44 3N 1,10
SN 74404N 1.10
SN 7445N .89
SN l446N .79
SN7447N .69
S N7448N .79
SN7450N .20
5N14S1N .20
SN74SJN .20
5N7 454N .20
SN7 4S9A .25
SNl460N .20
SN74'1ON .29

74LSOO .29
74LSOl .29
14LS02 .29
74L SOJ .29
14L504 .35
74LS05 .]5
14LSOI .35
74LSOt .35
74LSIO .35
14LSl1 .39
741..5 12 .35
74LSU .59
'.LSI4 .99
74LS 15 .35
74LS20 .35
74L521 .15
74L..S22 .35
74LS26 .15
74L5 27 .15
74LS2I .35
74L.SJO .35
74LS12 .35
J4LS.u .S9
74L531 .4S
74LSlI .39
74L~ .35
74LS42 .6
74LS47 .6
74LS4I 1.15
74LS49 1.15
74LS51 . 35
74LS 504 .35
74LSSS . 35
74L5 73 .45
74L5 74 .4S
14L575 .5'
74L57$ .45
74L5 71 .49
~LS13 .89
14LSIS 1.25
14LS16 .49
14L590 .69

145<10
"5<12
"503
"504
"505
" 508
"S<>l
74S10
74S11
745 15
"520
"522
7451)
74532
74538

"5<0
74551
" 56<
"565
74S74

"...74S112
745 113
74S 114

(J)

o
Z
o
a:
b
w
...J
Wo
is«
a:

106



>
C
G)
C
(J)
-t

'NUh Unhwul PJug and
I V Battwy Snap

Selective 'to ltagel: e,S1, 12YDC.
Polarity selection ( + /-). slx-tcc t
Une from ad. pler 10 plugs - I lx·
Inch tine from . da pte r 10 ballery
I na p. l2OVlSOHz. 300m"'.

. . . . . . . . . . . , .13.t5

... • . ... . ... .S4.15
••• • •••• ••• •• •$5.SI5

2.5 amp . . . •$2.t5 or 2/S4.1S
IVDC4OOmA .•• . .• • 1..5 or2I$2..H
1,I,12VDC IOOmA • . • .• . •• . •18 .15
I.5 VDC2T5mA •.. .$2.4.or2/S1.l5
I VDCIOOrnA S1.I 5
12YDCJOOmA 12.I 5 or 2tS4.15

Pee Wee Boxer Fan
• 36cfm free air delivery
• 3.125" sq. x 1.665" depth
: ~ ~lVS5o'i~~zduty at 2O' C

• For Apple us ers

PWS2107U ;'~u~ . . . . $ 9.958a.
PWS2107F N_ .• . .$14.95 . a.

1.1 2.1 50 U U U2xUI,d,SO 4.3 t l. M
1.' 2.1 25.021.5 11.5 15.oox41114.11 11 0 n .•
o s U 5 U 2.4 1.1 4.ObUh l.n 2 0 24.•
4.11 I .~ l' OIS-O 1:.0 14.00xUld.15 11 0 8 .M
4.:5 5,25250 21.511.5 1100. 4.1... 11 11.0 "I ."

lH 128 11.0 U U 1400. Uh1.l2 lU ,".M
11.4 lU 15,0 12.75 15 IIOO. 4,lIx 4,1I 11 0 " .11
14,25 IU S 1 0 U 3 5 1.00xU ld,31 '15 M.15
l U $ Is.75 51.5 7.6 U ' 4.00xU Ix U 2 12.0 ... ...
l U 5 15.15 13010.5 I ,D Hi-DOl.".'" 11.0 .1.1.
ZI.' 21.4 0.' .601 45 4 0lbUlxU2 2.0 24.11

..& ..:-:.....~~:_4.:4:.~ .~.: .'. .~~

" -_. - - . '"

"C 250
AC 5DO
" Cl ooo
ActDD4
00 100
DClt12 (above)
OY....
OCODD
oo1 2DO

SPECIFICATtoN CHAAT

O-SYbminiatur e Plug . . . . . , . $2 .95
O-SYbminiatur e Socket .• . . . $3.50
Su o.. Lock Hdw,. (2) OB25S/P 2/$.99
CoYer fo r OB25P/S $1 .75
P.C. Ed.. (22/44 Pinl •• • • • • $2.95
BNC Plug • •• . . • • • •• ••• $, .79
BNCJack •. • . • . • • • • .•• $3.79
UHF Adapter $ .49
UHF Panel Recp. .. . •• .• . . 51.29
UHF Adapter $1.60
UHF Plug • •. • • • • . • •• •. $'.60
BNC Plug $1 .79
BNC Bulkhead Recp . • . . .• . $1 .29

TRS-SO 16K Conversion Kit
Expend your 4K TR5-80 System to 16K or 32K

Kit comes complete with:
'8 el. MM5290 (UPD41614116) 16K Dyn. Ram ('ns)
• Documentation for ccnverelcn
TR5-16K2 '15Ons $19.95
TR5-16K3 ·2OOns $16.95
TR5-16K4 '25Ons $14.95

Mostek DCIDC Converter
+ 5 VOLTS TO·9 VOLTS

Input +5V. Oulput.w (regulale<fj0 3OmA.
Prinled circu it mounting.
DC10 •.• • . . . $2.95ea. or 2/$4.95

,...
....... 0lIlrItc.r.. Wl

PIlt.... """... (MIl 1tn(1iIdlM) ......
.... .... ... , we

Sorensen Regulated Power Supplies
5«1IfIIII'I " openconstruction(SOC) pewlr SII9PIIH are SII1IS.~ soIId 'SU II
')'SlImS . llaslgl'lldIII providereg u~ad DCYlIltIQiIS at six IMts (2,21 vlIIt r.lll9) .
UnitS.. opan'frlfTlad on sturdy bIlek anodllld lIurnin1Hn tor.XCIIIInI mounting.

FEATURES: 115/ 2011210 YAC I.,. 0 IO-UHz. Uw .....: 1.I.VI'ItI, SlaYP-'"
1IllI.~~ .... Y ~ ceenl. T..,.,....
C8MpII&IIIId dmlIIry. DpIIaMf 111 ,nItdIM. sc...-a NIl
I,edlcdaaS " ,,-M1IO .... S8rin A, S, C, E'"' 3 nrtKn (SInn
F , ~_IlCIllt ...,.) ·

2$G 1M 1.15 4,100 sa 3.15 n .1OD 21 us 4U IIII l ' 1.15
lOCI fOlI 2041 1.500 21 4041 21,101 11 3.15 45.111 I 1.15

Usa J .H 1,111 4G 2.41 22." 15 4.15 12,111 !II U S
1,511 25 US 1,1DG 10 4.15 21,101 7 1.15 55,001 11 5.15
1,101 10 US 11,101 11 2.15 21.101 10 2." 51,001 2CI 1.15
2,000 l ' U S l D,DOG l ' 3.15 21,001 2CI 3.15 IUOG 11 7."
2,1110 20lI 2.15 11,ooa 11 4.15 24,100 2t 2." 1J,1Ol1 5 7.15usa 100 3." 12,000 11 2.15 n ,DOO 10 us IO,DOG 11 U $
UDO U 2.15 14,ODO 13 U S 12,501 n 4.15 10,100 11 ' .'5
2,I0Il 11 U5 14,000 U 3." _ ,DOl 25 5." 111,000 1511.15
3,000 n us 11.000 10 3.15 42,100 11 4." 111,000 10 ' .15
U OI 4' ' .15 OVER200 OTMERVAlUESAVAIlABLE

SALEI Just d.duct 50% ot price listed ebo.el

~ CONNECTORS~

POWER SUPPLIES

DATANETICS 74-KEY KEYBOARD
ASCII ElltIlIM~. DIltpIrt: Ewe hfIty AlCH, s.".,. valli" +1 . -12 .... Swtk....:
. KIlI'" SPST - ~ CIMlKtIH. C_ pIN wtiI "" c..ectM.
PortNo. KB354 S29.95IIch

MICRDSWITCH B5-KEY KEYBOARD
DatIERtry Keykard. awlle"': HII EItad, 13-'" Ed" CardCMItIdIIII . 1II1t111n.., dark brewe
keyupl.
Port N•• 65S016-1 S29.95elch

MICROSWITCH as-KEY KEYBOARD
DatIEJIIry~d aM Ill . Dtlbll 114GT s."Ir y.....: + liV, -In . S~.: Mal
£tied - l l -p1e Ed" Card c..JlICtIea. k ll...-c .
Port No. asS022 S69.95IIch

POWER SUPPLY- 5YDC @1 AMP REGULATED T..., octIanToc.
Olltput +IVDC0 1 Imp(l Is. + :IOYOC) Ri. IIlplit 115VAC 10Hz.T...lMI lbllck/!*tl) ...•
IlKiIstd u n . I ll., 3 «MId. lHIckpaware8 nl. SIzI : IY,"W x 7"D x 2'4 " H. wt. 3 1bs.

Port N•• PS51194 . S19.95slch
POWER SUPPLY- 5YDC @1 AMP REGULATED .,nd.oI_
:r,~Ct:~~~~~~~~~~~M·.~~Sn.-:~~·~~l·:.:.'it1t.~~=
DIlIft sdell. '''''W x 1:va"D x 3-11' '' " - .t. 7 lb•.
Port No. PS407D S24.95 lIeb
POWER SUPPLY - 5YOC @ 7.5 AMP. 12YDC @ 1.5 AMP SWITCHING

:~~111\1/~~y:-)~~~:31\~~::r:~.~~~3J :-:li~~~ r::~~=~,~:;
13'4' Dx3:va"H. WI. I lbs.
PoriNo. PS94YO .. .. .. . .. .. .. . . ........ S49.95 IICh
POWER PAC - "1I't'f Duty . ..... y...,. hwIf Sl pply - IVDC, U VDC, 24YDC
OUI J1l1t: +IYOC 0 3GA, +12VOC0 ZA. ·12YOC 0 4Al + 24YDC a lA. 1Ilptr\:: l1$YAC, 7A,:::=; :y~+m',: _~iJ.5~~~~IId~~,~~~~~~~1~~,l~D~~.III~.~.

rt N•. 265-01 $69.95elcll

,~

~
All ,'''Tl ,"tS ...,. low ptOl,,- d ip plull' WIth "-'I' d uty ...., • :M132 1Z .. ....- n-
plnl l~ rfl)Nttdd 'll(:ont\Kt appll(.ftl_. ..." • :Ml.1224 .. ...- ,,--, (_"_ '"' - ...., ' :M1J2J1 .. ...... ..." ,,-....,... ':M UIIZ .. .....,.<w:I ...OJ14 1 .1 .1 0Z11 " .....-- or' ' 1.11

O.M020t0 'N1J1·2' .. ......1>1._ ,,-
OJ1' 2 ' 2'10Z 2. " ....- ,..

'"OJ1' ,J I :. l0 Z:M " ......- 21"' U> DJ40 J otO I:MI:M :M .. ......1>1._ ".
DJ1'1 ·14 11.1 0111 " ...bl._ ... ,,,

STANDARD DB25 SERIES CABLESOHU·14 11.101:M " --2' " J."
DJ14·J ·l. • :MIOI:JI " ............ ,,- J .1I "OW you (.11\ or dw 0825 P or 5 (ont'lKtOri With tho
DJ11-1 .1 411111 .. ...... """ 12" ,... e.bl, n-v to fit VOUr awI iet t'otI . ChooIt from
OJ11-1 l1'l1Z24 .. --,,- Z.lI our lundfrd I" t (JIble ,n 4 ·1001 I....ht- Ca li lod ay.
0,1112 S:M112:N1 .. .....- ,... UO STANOARO CABLES
DJ11-1l, ':M 11112 '.--,r '" '.-tNo. c... L",p:h e-... '""DJII-Z ·l' ':Mll.2' .. _.~ ,,- J IS

M."' !"...." .. _IN_ ,,- ." OBW" H - 1011251' a tJS ...
Dn'l ':MI U12 " .........." or' ". 08 ' .... 4 1Nt 1·011255 10,J5H.on4Z .NI11'" " ....-""

,,,
on.! ' 2" 22 )1 " ...... """ ,,- ". 0825r.. .f' 4 1Nt 2011251' 18.' 5 ...
Dn4 ·12' ' : 41" 11 " ....1>1._ n- on 0825r-.4·$ 4 'NI 1·0 8251'/1·08255 17.15 ...D/ltZ2. 11201" " " ....1><.- ,.. u.
Dn4J2. I 2Ol" :M " <10<.100• ...., "" ' ,IS 0825S..4.s 41 Nt 208255 11.15 ...

$10:00 Minimum Order - U.S. Funds Only Spec Sheets - 2~ eech
California Residents Add 6% Sales Tax Send 88c Postage for your
Postage - Add 5% plus $1.50 Insurance FREE 1982 JAMECO CATALOG
Send S.A.S.E. tor Monthly Sale Flyerl Prices SUbject to Chang e

Jameco"
~

1355 SHOREWAY ROAD, BELMONT, CA 94002
8 /82 PHONE ORDERS WELCOME - (415) 592·8097

KEYBOARDS POWER SUPPLIESf-'. JE610 ASCII!I'!.- Encoded Keyboard Kit
The JEII10 ASCII KeyboIrdKl can bl lnlll1lCedInlomolt any c:ompu1lf
systam. The kJ: COIMS compIatI wIt1I IndustNI gracle kIytloard swtIch
usemIlIy (IIHeysl. !C·s. socUb:. connector. MctroNc ton'll)OI'lIIrt anda
doubll·SlCItd pMltcl ftirI; boIfd. TIM~ UMmbIyr.quim + 5Va
150mA and - 12V0 l OrnA lor operation. FU!l.Im : ISO keys IlI'*1tlthl
12$ cII&rac1n, upperand IOwtr taM ASCII MI. Fullybufter1d. Twous«·

_ __ dIf\I'II keys provtdad!of custamaopkatlons . cae,lock!of \IPI*-c.asa-only
alphl clw XlIrS. Utllm I 23111 (.a.pIn) If1COdtf rNd-<lll1y tI*TlOry chip . OutputsctncUycomp.ttlbla wtIllTTl/Dll Of MOS Iogtc
arrlys.Elsy l n!tI1lCingwtlhI 1 11· plncl!por 1a·p1nad~CDl\ntClor . SIzl: 3¥!"Hx 14¥!"W x a....D.

JE610/DTE·AK (AfterassemblyaspicturedaboVe) •• ••••• • •• $124.95

JE610 Kit 62-KeyKeyboard. PC 60ard &Components (nocase) •••• •• $ 79.95
K62 62-KeyKeyboard (Keyboard only) ••••• • • •••• • • • • • •••• $ 34.95
DTE·AK (caseonly- 3Yo"Hx 11"Wx 6'O"0) • • • • • • • • • • • • • •• $ 49.95
JE212 - Negatlye 12VDC Adapter Board Kit for JE610 ASCII KEYBOARD KIT
Provides - 12VDC tromIncoming5VDC $9.95

I
p.._ JE600 Hexadecimal Encoder Kit

••.••.•. FULL 8-BIT LATCHED OUTPUT
19-KEY KEYBOARD

TIM JEeClO EncodarKayboIrd 101 prowi(ltStwoMPIrall hIxadacmIldlgltsproclucadfTol'l'l
MqUlllIiII keyIIItl1lstoallowdlrtcl progr~lng klf &-bItrnlcroproea.,oror a-bIt"*'*Y
QrcuII:s. Til,.. actdIIlonaI keys .. prmdId for USll'0j)tIt1:lIlItI , wtIll0flI I\.lI\'Ing I bINbIa
outputmJ~. Thloutpclls.lllilltd'ltcland monllondwtth51 LEDlWIdouIs. Also inclUded
lsakeyllltrys~ . F"lu," : Fu A a·b11Ia1d'11clOUijlulfllfmlcrooroctStorUM .DIbouIlCl

C1teull prll't'lded !of "1 1 51 k..,.. H lnI lED~ls IQ 't'Io1I'y enltln. Eny lntllfK jng wll ll standlld 1 l1-pln IC contllClor. l.MIy

+5VDCrequlrtcltorop« ltlon. Sill : 31h"H x a.... "Wx 1I1j1j"D.

JE600/DTE·HK (Afterassemblyas picturedaboVe) •••• ••••••• $99.95

JE600 Kit 19-KeyHexadecimalKeyboard. PC60ard&Componsnts (nocase) $59.95
K19 19·Key Keyboard(Keyboard only) • • • • • • • • • • • • • • • • • • •• $14.95
DTE·HK (caseonly- 3Y," Hx 8Yo "Wx 6'O"0) • • • ••• ••••••• • $44.95

ALPS 26-KEY CALCULATOR KEYBOARD
GrayKaytips wtilllIlIa, grIIll lN ..... Utk _.,. Jllad l. lliul SI'IT s......: 22"" ~"
cantCHMdIN.
Port No. KB26 .. $2.95eachDr2/$4.95

MICRO SWITCH 69-KEY KEYBOARD
DatIElltly lIytIMrd, EIUd Ill Olltpltt: ..bI h rallalEtc DIC. ' .lellill,:Md EfIKt, 24-9/a Edge
C.d CIiItIdIIII . C.._ wllll"" CMHCIIII.
Port N•. K869SD12-2 $19.95I1Ch

2 1/.1 " Squa re - 16 Ohm
.25 Watt (4 mount. holes)

L~r~e~ ~\.~axmJ%,~:q;.~t
Part No. Price
SF·25016 .$1.39 or 2/2.98

SPEAKERS

5'1<" Mlnl·Floppy Disc Drive
FOR TR $-IO M ODEL I, III (Industry Stand ard)

~~~:rD}~ng~~fe?0~~trd~~6 ieA~~~~\r~
WOCr:( :t~WV) O.J~~~~~;.~. t~Fts..m~:6:
~~r~:~I~e~)~ (d!:.~£i: Ing~'t;"~OW~c~~~~
f:i,9~' 3"" pou s. SIze: 5 J,4, "W x 8"0 x

Part No. Um/IM Quan tll" Price

FD200 . . . . . . • . . . . . . . . .$179.95
Singl. sldK, 40 tracks , 250 K byta. ca pacity

FD250.. . . . • .. . .. . . . . .$199.95
Doubl. aldH . 3 5 trac ks , 43a K bytas ca pacity

J VC-.40

~~~1~~~I:r.~~~~ii : : : : :: :: : : ~:~
150K Lln.arTaper Pots .. • . •. • . . . $4.75
40K (2) Video Controller In case • .• $4.95

JE215 AdJustable Dual Power Supply
General Descr iption: The JE2l5 is • Dual Power
Supply wit h independent adju.table po. lt ive and nega·
tive output voltages. A separate adjustment for each
of the supplies providesthe user unlimited applications
for Ie current voltage requirements. The supply can
also be used as a general all-purpose variable power
supply. FEATURES :

• Adj u stab le r .gu lat.d pow.r supplies ,
p os . a n d n e g. 1.2 VD C to 1 5 V O C.

• Po we r O ut p u t (uch su pp ly) :
5 VOC ~ 5 0 0 m A, l QV O C @ 7 50m A.
12 V DC CP 500 m A, a nd
15 VD C O 1 7 5 m A.

• Two, 3 · te rm ina l adj . IC regu lators
with t hermal overload p rotection.

• Hel\. s in k r.gulat o r cooling
• LEO " o n" Indicator
• Prin t e d Bo a r d Co n st ru c t ion
• 120VA C In p ut
• S ize: 3 · 1/2 " w x 5- 1/ 16 " L x 2 "H

JE215Adj. DUll PowerSupply Kit (a"hown) • • $24.95
(PIc t u re no t shown b u t si m ilar in co nstructio n to a bo"'e)
JE200 Reg. Powa, Supp ly Kit (SVDC, l i mp) . . $ 14.9 5

JE205 Ad apter Brd.(to J E200) ±5.19 &: t 12V. $12.9 5
JE210 Var . Pwr. Spi V. Kit . 5·1SVDC. to 1.5Imp. $19.95

211. " Roun d - 8 Ohm
.25 Watt (4" Leads)

Size: 21/.." x JA"
Part No. PI1ce
A0201 • . .• $1.25 or 2/1.98

Include s bezel trim and eYerythlng pic tured. Two
oach 4x6 speakers and grille (1Yo ' deep). All cebles
end leeds lor hoo k-up, Includ es all Instruction
Manual s for . asy Installation . Cut-out dimen sions:
7'W x 1S/..-H x e Va "L
Model 5VW3901 $49.95

UV·EPROM Eraser.."'"

ErII... 27OI, 2711, 2732 , 2714, 2511. 2532., 25M. Er.... up ~. Chips
wtttll n 51 mlnu,"(1 chip In 31mlml t..). " alntelnl con l ll nt I XP'*o!re
dl.tI~ of one Inch. SlMClal conduc t"'e t~m IINt' . Umlnal" . ta Uc
tMJl lcktp. BuUt-ln H " ty k)ct to pNftnl UYI XpoMure. Compact - only
' .00· x 3.70- x 2.80-, Comp ltt. with hold ing tray lor . chIpa.

UV5-11EL Replacement Bulb ' 16.95

DE·4UV·EPROM Eraser $79.95

~~~~:~~:nt~P'h~~nl~~el~~a~l'.~:e:;'u~~~U~9~i~
t lonal black soft carrying case & shoulder strap. Belt
c lip (hands free). Operates on 3 AA cell batte ries (not
Incl.). Compact size: 3%" x 4'. " x 1" . Wt. 6 oz.
Model2S30 List Price $89.95 ...... .$34.95

JOYSTICKS

rfJ0 MOTOROLA
'0AM/FM Stereo Push Button

CAR RADIO
FOR VOLKSWAGEN SCIROCCO, RA8BIT,

AUDI 5000 AND FOX
(with minoradjustments, can beused In any automobile)
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995
8.50
9.75
9.75
5.90

195.00
280.00
125.00
475.00

R PAYABLE BYVISAOR MASTER·
RDER. CASHIERS CHECK PER·
W2WHKSTOClEAR NOCO D
SHIPPI NG AND HANDLING-ADO
. INSURANCE OPTIONAL 1 00.

CUSTOMER MUST PAYFREIGHT
NTS ADO S'" SALES TAX PRICES SUBJECT
WITHOUT NOTICE

Uif.1t1:! . . -
2Kx 8 CMOS STATICRAM
2Kx 8 CMOS STATIC RAM
4Kx8 EPROM
4Kx 8 EPROM
4Kx8 EPROM

150ns
200ns

CIRCLE 67 ON FREE INFORMATION CARD

r'''MicRoWAvf'EQfjipMrNT''~~r'K"jt's--l
• AlfTE NNA pa rabo l ic f iberl'la. a n te n na :
: 20 " , approx . 20d b gain $49 . 95 :
: IlAMn .. ! II hi -gain 4 t r a n.i . to r 2 . 1-2.4 :
: GRz t o VeF TV c b , 2-6, down :
: converter v/.etal c •• e. I: IT 3 9 .95 :
:" ASSEMBLED & TESTED 5 9 . 95 :
: POVER. II prec i.ion 8 -! 5VDC pover .upp ly :
: fo r clovn c c nv e r t e r s , , I:IT · 24 . 9 5";
: ASSEMBLED' TESTED 3 9. 95
: MICROWAVE RECEIVING SYSTEN - ALL
: THREE - ASSEMB LED AKD TESTED 124.95.

I"Si!Piii"7E1Ef1fir1
: 2amp. rati n~ w/heat sink a ii ME2 IR at 25A puis. 6-32 b:
: ME5 IR $! 05 L stud :
t.fOY£JltJl** '! ****;J:.~**!!S)I***.**..*.....***********.(
: RESISTOR SALE :
: . 2SW 5% carbonfil m- $1.50 per100 (one value) :
: all standacd valuesfrom $12per1000 :
: 2.7 to 4.7M ohms :· .:. SP ECIALS :
: 8085 NEC CERAMIC 40 PIN CPU CHIP $6 .9 5 :
: MM5290 J NSC 1 6 ~/1 DYNAMIC RAM (4 11 6 ) 2.95 :
: B2758 INTEL EPROM 1 ~ / 8 8. 95 :
: T R. IAC BA- 600 V T02 20 RCA 75 :
: v ox- MI CROPRONE,AMP ,2A SCR ,PC BD : 95:
: HI IA2 C.! . OPTO I SOLATOR 6 PI N DI P . 25 :
: 510 1 256X4 CMOS RAM 22 PI N DIP 4 .9 5 :

: ~:~~C 2i~~PQci~~V2 0~N3;~; ~:~i SI~~p 2 : ~~ :
: . 7430 TTL 8 I N NAND GATE DIP . 10 :
: ' 74 40 TTL DUAL 4 IN NAND BUFFEI. DIP . 1 0 t.
• TO-92 PNP TRAKSI STOR PA~ 100 PRIME 5. 0 0
: 747 DUAL 741 OP- AMP 14 P IN DI P . 5 0 :
: L800 21 NSC 1 AMP OP -AMP 8 P IN TO-3 5. 0 0 t.
• 25 04 T 102 4 BI T DYN. SHI FT REG. TO-5 1.00
: 24 16 I NTEL 256 X64 CCD SERI AL KEM. 2.50 :i 5244 I NTEL CCD ORIVER 3 . 00 :· -
: wo '"" IN. I Oil or tlon for $10 or ", oro . Al l :

: BOX 41778 :-,J::I~:i~~~~:tI~" ~;~. ~A~'" ~co~~: E: c.- t C .01pfopoltl ortler. _tI ' '' I,ph" II otldotl :
• .;xR;I'Qmen 0, a . ::.HfL 916 334 2161 4811 MYRTlE AVE :

~ ~ABYLOn~BAN'AM!"CARD i i
: ELECTROniCS I J :r... A d

61 16P-3
6116P-4
HN462532
HN462732
HN462716

riuMQiiij;'H*ilj;

AOVANCEOLOGICSYSTEMS

ZCARD.FOR APPLECOMPUTERS, ALLOWS YOUTORUN CPIU
SMARTTERM, 80COLUMNCARDW/SO FT SWITCH
ADDRAM. 16KRAMCARD
SYNERGIZER,INCLUDESALLOFTHE ABOVEAS ONE PACKAGE

KENSINGTON MICROWARE SYSTEM SAVERFAN ~
FOR THEAPPLECOMPUTER ~ 84.00

THE MICROWARE SYSTEM SAVER FAN FOR THE APPLE COMPUTER IS AN EX
TERNAL, CLIPON FANTHAT HASTWO SWITCHED POWERPLUGS AND ASURGE
SUPPRESSOR. YOU00 NOT HAVE TOUSEYOUR OWN COMPUTERPOWER CORO.
YO UR SYSTEM SAVER FAN HAS ITSOWN LINE CORDTHAT PLUGSDIRECTLYINTO
YO UR COMPUTER.ALLOF YOURCOMPUTERPERIPHERALS CAN THENBE PLUGGED
RIGHT INTOYOURSYSTEM SAVERFAN.

RANA SYSTEM RIVES FORAPPLECOMPUTERS
RUN WITHAPPLECONTROLLER CARO.

40TRACKSINGLESIDED 396.00
80TRACK DOUBLESIDED 589.00
40TRACKDOUBLESIDED 650.00

RANA CONTROLLER CARD,CAN RUN 4 RANA DISK DRIVES. PLUGS RIGHT
INTOYO UR APPLEINPLACEOF YOUR APPLECONTROLLER CARO. 125.00

~ DATA PRODUCTS

ZENITH MONITOR 12" GREENPHOSPH OR ZVM121 117.50
ZENITHCOLOR MONITOR 13"SCREEN GDZ-1320 349.95
CALLON ALL ZENITH PROOUCTS! • 8·BIT COMPUTERPRODUCTS.

SOFTWAREFOR 8 BIT COMPUTER PRODUCTS

NECSPINWRITER- 3500SERIES. 7700 SERIES

APPlE COMPATIBLE PERIPHERALSBYADVANCEDLOGICSYSTEMS ANORANA

AY3-B910 10.50
AY5-3600 10.95
AY5-9100 13.95
AY5-9200 13.95
AY5-2376 8.50
AY5-10150 5.95
AY5-1013A 4.60
coming AY3·9910

G.!. MICRO
•LOOK ATTHESE PRICES

, INTEL
~ - - ~ -

TELEPHONE
ACCESSORIES ~-t-~

TE~~~~~NlL ERS <~
DIGIT MONITOR ~
PULSE PROGRAMMER
MUSICSYNTHESIZER

ON HOLO
CRANK CALL

ELIMINATOR
LINE MONITOR
ELECTRONIC

MUSICKITS
LIGHT CONTROLLED

TONE GENERATORS
EFFECT GENERATORS
BURGLARALARM

CIRCUITS
ICTIMER KITS
send for our free listing
of electronic kits!
aboveis just a sample
of the many kitsavailable!

2764 28.00
Z80A 6.50
2716-1 350ns 6,90

2.50
2.25
2.45

6.50
17.50
5.20
5.95

17.95
17.95
17.95
13.75
14.95

6800

150ns
300ns
200ns
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~ountainr west
4215 N. 16th Street Dept. RE-8
Phoenix, AZ 85016

. 1-800-528-6169 ',

Burglar/Fire Alarms
Security Products

FREE
CATALOG

Alarm Contro ls • Remote Stat ions
Infrared • Mot ion Detectors • Sirens
Microwave • CCTV • Fire Detect ors

Vehicle Alarms • Phone Dialers
Key Locks • Wire less Components

Magnetic Contacts • Glass Protect ion
Lights • System Parts • Tools • Books

Bells • Ion izat ion Smok e Detectors

4116
2114L
2114L

CIRCLE 51 ON FREE INFORMATION CARD

MOTOROLA
MC6800P 6.25
MC6602P 9.95
MC680BP 10.50
MC6821P 4.25
MC6840P 9.95
MC6B45P 15.95
MC6B50P 4.25
MC6852P 4.80

SYNTERTECK
SYP6502 6.BO
SYP6504 6.40
SYP6505 7.30
SYP6520 4.30
SYP6522 B.40
SYP6532 10.95
SYP6551 10.75

CALL 201-868-0214 ~r~'~ ~;~~~OIOgl e S ~
MON-FRI 9AM·5PM EST P.O. Bo, 9128 ~

TUE & THURS 9AM-10PM EST North Bergen . New Jersey07047
Or Write To Get On TELEX No. 960t27 SWIFT NYK. Alt. Oept. M
Our Special Ma!ling TWX No. 710·582·5598 SWIFT NYK. Atl: Dept . M

-ZILOG
Z80 CPU
Z80 0MA
Z80 PIO
Z80 CTC
Z80 SIO/O
Z80 SI0/1
Z80 SI0/2
Z80 SI0/9
Z80 0ART

P ORCA TECHNOLOGIES .

CIRCLE 65 ON FREE INFORMATION CARD

PHASOR PAIN FIELD - Patented and recently developed
In ourlabs is beingtestedbyGov't forriot control.Soon tocome
under weaponsrestrictionsasaninfernal machine, Easily hand
held. Hazardous IFNOT USEDWITHDISCRETION.

• PPF-1PLANS(sold foranimal control) $15.00
INVISIBLE PAIN FIELD GENERATOR - Produces a di
rectional field of moderately intense pain to back of head up to

• ~~-3c~~~~~e pac~l.ioo enclo~~G~l~e~i¥l~ h~~2~~ $44.50
IPG-30(assembledtor animal control) $59.50
PHASOR STUN/BURNING WAND - Produces suflicient
electrical energycapableofburningflesh. Intendedasaperson'
al defensedevice.
PSW·3 PLANS . . $8.00 . PSW-3KKIT& PLANS . . $59.50

RUBY LASER RAY PISTOL -Intense visib le red, burns,
hazardous, with parts sources.

~~J:i:;~~~ SD)i8c~~1i~ a~sMi'u~e~~neraies ' 20·40 '~1t~~~
continuouspower capableof burning. cutting, hazardous. (With
all part sources) $15.00
LASER RIFLE - Produces 200-3000 pulses of 30wattopti
cal energy. Portable and easily hand-held
LRG-3 PLANS . . . . . . . . . . . . . . . $10.00
LRG-3KKITPLANS(minusdiode) . . . . . . . . . . . .. $129.50
POCKET LASER - For the beginner. visible rea " optical
version". non-hazardous.
LHC-2 .. . . . $5.00 LHC-2KKIT& PLANS , ... . $24.50
HIGH POWERED PORTABLE ENERGY SOURCE
FOR LASERS AND MAGNETIC WEAPONS - Explod-

~~s~;r~tA~tk~;~~tC . M i~~~!f:~leT & PLANS $49.50
PARTICLE BEAM WEAPON - PLANS $15.00

INFINITY XMTR - Uses telephone lines tor selectivehome
or oflicelisteningwhileaway on businessor vacation.
INF-l PLANS $15.00
SEEIN DARK - Long range. total darkness.
SD-4 PLANS $10.00
LONG RANGE WIRELESS MIKE - Crystal clear quality

• - miniature.
FBT-7 PLANS . .. $7.00 FBT-7KPLANS& KIT. . . $34.50
WIRELESS TELEPHONE TRANSMITTER - Long

~~t_~U~~~~t~$1 0.oo VWPM -5KPLANS& KIT $34.50

Send torFREE catalogdescrlptonofabove plushundredsmore
plans. kits and completed items. Weaccept MC or Visaor when
ordering. send checkor money order . Wepay shippingcharges
'Onordersover S50,00.otherwiseinclude10% with remittance.
SENDTO: SCIENTIFIC SYSTEMS

. DEPT. RB. BOX 716. AMHERST, N.H. 03031

. '_lw LS192 .65 S153 1.20 7446 .5B
LS1 93 .65 S157 1.20 7470 .28
LS1 94 1.05 S163 2.75 7473 .2B

LSOO .20 LS195 .90 S172 2.20 7474 .28
LS02 .23 LS221 .75 S174 .90 7475 .35
LS03 .23 LS240 .90 S175 .BO 7476 .2B
LS04 .23 LS241 .90 S1B1 3.75 7483 ,50
LS05 .23 LS242 1.15 S240 2.40 7485 .60
LSOB .23 LS244 BO S244 2.90 7486 .32
LS10 .23 LS257 ,75 S253 1.15 7492 .42
LS11 .30 LS258 .75 S257 1,20 7493 .42
LS1 4 ,40 LS279 .45 S258 1.20 7495 .45
LS20 ,23 LS293 .95 S260 .50 7496 .65
LS27 .23 LS299 2.10 S280 2.20 74109 .35
LS30 .23 LS365 .65 S28B 2.75 74121 .28
LS32 ,2B LS366 .65 S373 2.95 74123 .50
LS37 .40 LS367 ,65 S374 2.75 74132 .40
LS51 .23 LS366 ,95 S3B1 3.50 74145 .45
LS54 .30 LS373 1.45 S399 2.75 74148 .95
LS74 .32 LS374 1.45 S412 2.40 74151 .60
LS85 .BO LS377 1.35 S571 4.75 74153 .65
LSB6 .32 LS37B 1.10

_1_
74156 .75

LS93 .60 LS399 1.65 741 57 .40
LS107 .36 LS673 2.10 7400 .17 74159 .75
LS109 .36. ". 7402 .17 74161 .BO
LS112 .40 7403 .17 74162 .80
LS123 .60 SOO .32 7404 .17 74164 .80
LS126 .50 S02 .34 7405 .22 74165 .BO
LS145 11.05 S03 ,35 7406 ,21 74173 .69
LS138 .50 S04 .35 7407 .28 74174 .75
LS1 51 ,3B S08 .38 7409 .17 74175 .80
LS1 53 .38 S10 ,40 7410 .17 74179 1.15
LS1 54 .75 S11 .40 7411 .21 74180 .70
LS1 55 .80 S20 .40 7412 .26 741 B1 1.60
LS1 56 .BO S30 .40 7413 .32 74182 .70

en LS1 57 .45 S32 .45 7414 .40 74184 1.95
o LSl60 .95 S51 .40 7420 .17 74192 .BO

Z LS1 61 .70 S64 .45 7421 .28 74193 .80
LS163 .BO S74 ,50 7426 .28 74195 .650 LSl64 .BO S85 1.95 7427 .24 74273 .70a: LS165 .BO S86 .70 7430 .17 74279 .70I- LSl 66 .BO S112 .70 7432 .24 742B3 1.20o LS173 .85 S1 3B .90 7433 .42 74298 . .90UJ

...J LS174 .80 S139 1.20 7437 .24 74367 .65
UJ LS175 ,3B S140 1.40 7438 .24 74366 .65
6 LS1 91 .80 S1 51 1,20 7442 .42 74393 1.60

0 SENDFOROURSOFTWARE LISTING
-c LISTS A LARGE VARIETYOF GAMES AND
a: EDUCATIONAL PROGRAMS. Include .75 for postage .
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KIT ONLY
$349.00

KIT ONLY
5299.00

AUG. SPECIAL SALE
ON PREPAID ORDERS

74 LS' SERIES PRIME PARTS

5349.00

Mod el A502 DC Stereo Control center
• Direct DC coupling fro m Input to Outp ut
• DC servo circu it ry
• Casc ade FET Input In all stag es
• Separat e Moving Coil RIM amplifier
• Distortion below 0.005% (3V)

Max Output 15V
Frequency Response 20Hz-20KHz ±0,2 dB
Max imum Phono Inpu t

MC = 16mv RMS (1KHz)
MM = 270mv RMS (1KHz)

Buil t- in Headpho ne amplifier
Relay Output Mutin g

Model A501 Power Amp
• Pure Class A 25W + 25W

Switc hable to Class AB 100W + 100W
Swit chable to Br idge Class A l ooW mono
Swi tchabl e to Bridge Class AB 300W mono
Frequency Respon se 5-200KHz (-1dB)
Sig nal- to·Noise Ratio 120dB
Non- magnetic Chassis
" Out-board" comprehensive protect ion
circuitry
DC circuitry with limited use of NFB
High Eff iciency Flu id Convection Coo ling
THO und er 0,007%

(CHARGE CARDS. CO.D ORPO'S NOT AVAILABLE)

MUST MENTION AD FOR SPECIAL PRICES

INTRODUCTION SPECI AL
SSM PB-1 EXPANSION KIT BY EXTEK ADAPTS PB-1
FOR PROGRAM MING 2732, 2732A AND 2764. BAN K
DISABLE FOR PROGRAMMING SOCKETS. CP/M SOFT·
WARE DISC INCLUDED. KIT... $105.95,A& T. . . $119.95

EA 5 FOR EA 5 FOR EA 5 FOR

LSOO .25 1.23 LS1 32 .75 3.56 LS197 .85 4 .04
LS0 2 ,25 1.23 LS1 36 .50 2.38 LS22 1 1.15 5.46
LS04 .25 1.23 LS 138 .75 3,56 LS24 0 1.80 8.55
LS0 5 .25 1.23 LS1 39 .75 3.56 LS243 1.75 8.31
LS08 .35 1.66 LS145 1.20 5.70 LS244 1.75 8.31
LS10 .25 1.23 LS147 2.49 LS245 2.15
LS13 .45 2.14 LS148 1.35 LS251 1.00 4.75
LS 14 .99 4.50 LS15 1 .75 3.56 LS257 .85 4.04
LS20 .25 1.23 LS153 .75 3.56 LS25 8 .85 4.04
LS26 .35 1.66 LS155 .90 4.28 LS260 .65
LS27 .3 5 1.66 LS156 .90 4.28 LS266 .46 2.19
LS30 .25 1.23 LS1 57 .75 3.56 LS279 .50 2.38
LS32 .35 1.66 LS158 .75 3.56 LS290 .80 3.8 0
LS37 .55 2.50 LS1 60 .90 4.28 LS293 .80 3.80
LS38 .3 5 1.66 LS1 61 .95 4.51 LS295 1.05 4.99
LS4 2 .55 2.50 LS1 6 2 .9 5 4 .5 1 LS3 67 ,70 3.3 3
LS7 4 .45 2.14 LS 163 .9 5 4.5 1 LS36 8 .70 3.33
LS75 ,50 2.38 LS164 .95 4 .51 LS373 1.8 5 8.79
LS85 1.15 5.4 6 LS1 66 1.75 8 .3 1 LS374 1.80 8 .55
LS8 6 .40 1.90 LS173 .80 3,80 LS377 1.45 6.89
LS90 .60 2.85 LS17 4 .95 4.51 LS378 1.18 5.61
LS9 2 .60 2.85 LS1 75 .95 4.51 LS620 2.25
LS93 .60 2.85 LS 190 1.00 4.75 LS626 2.25
LS122 .4 5 2 .14 LS1 91 1.00 4 .7 5 LS629 1.44
LS123 .95 4 50 LS1 92 .85 4 .04 LS68 2 3,20
LS125 .90 4 .28 LS1 93 .95 4.51 LS68 3 2.30
LS126 .75 3.56 LS196 .85 4.04 LS68 B 2.40

OUANTIT Y O F 5 FOR MUST BE OF THE SAME DEVICE. TH EY
MAY NOT BE MI XED. AN ADDITIONAL 5% OFF PURCHASES
OVER S50 ON LS PARTS ON PREPAID ORDERS BY CHECK OR
MO NEY ORDER ONL Y.

VISA Of MASTERCHAAGE Send accoont number, ICl terbank number. !llpnhOn dale
andSignyourorder Approx postagewill beadded OrdersWithcheckormoneyOfderw ~1

besentpost paIdIn US II youart not areQUlarcustomer. please usecnaroe.cashier's
chtck or postal money order Otherw,se tbereWillbe a lWO·wtek delayforchecksto
clear CallI residentsadd 6% lax Moneyback30'day guarantee Wec.Jnnol accept
rtlurnedIC's that havebeen sceerec to Prices subtecl 10Ct\3nge Yflthoutrenee StD
_ Ii •• mlf. n .Dau",1et UIfJI I' ,"ttl Itu I~JI ua.DO.

S178.00

.. . 533995

. .. 532.95
.. . 5194.9:;

. . . . 5399.95

. 5425 95

.. .. . 542.00

FUJITECH AUQIO KITS

$499.00
Send $5.00 for each assembly manual,
refundable with order.

Monarchy Engl",eerlng, Inc.
380 Swift Avenue , Unit 21
South San Francisco, CA 94080

Visa or Mastercharge acceptable.

Model Al033 Integrated Tube Amplifier
• Latest Japanese Design
• Distortion less Outpu t Transfo rmer using

special winding techniques
• Most circuitry on PCB for easy assembly

and humfrea performan ce
• Output 30W x 2 Ult ra Line ar

(Switchable to Triode )
15W x 2 Triode Output

(near classA performance)
• THO und er 0.4%
• Frequency Respon se 3O~'30,OOO Hz (-ldB)
• Separate Pre-Out and Main-In KIT ONLY

$499.00

LATEST AUDIO TECHNOLOGY
FROM JAPAN

--~;;111 MICROCOMPUTER PRODUCTS

OTHE R SSM PROD UC TS ARE AVAILABLE.
CALL FOR PRIC ES.

MON DAY·FRlDAY, 800 TO 1200.100 TO 5:30
THURSDAYS. 8 :00 TO 900 P.M.

(415) 728·9121
P.O , BOX 955. EL GRANADA, CA 94p18

PLEASE SEND FOR IC. XISTOR AND COMPUTER PARTS LlS1

S100 PRODUCTS
CIIA 8080 PROCESSOR PCBD 532.95
KIT 5155.95, A & T .. 5215.95

CI·2 280 PROCESSOR BOARD.
KIT 5198.95, A & T . .. .. 5269.95

VIle 64 x 16 VIDEO, PCBD 532.95
KIT .. .. .. .. 5153.95, A & T . .. 5199.95

VI2 64 x 16 VID EO, PCBD . .. .. . 532.95
KIT 5175.95, A & T ., .. .. S234.95

VI3 80 CHARACTER VIDEO 4MHZ,
KIT 534595 , A & T .

UP GRAOE RAMS FORVB-3 . . .

104 2 PARALLEL. 2 SERIAL, PCBD .
KIT . .. .. 5155.95, A & T .

PI-I 2708, 2716 PROGRAMMER BOARD
KIT ..... , . . . . , 5135,95, A & T ' . . ... , . . 5185,95

MI·l0 16K STATIC RAM,
KIT.. , ..... . , 5299.95, A & T

APPLE PRODU CTS
A488 IEEE 488 INTERFACE ....
AID- II SERIAL/PARALLEL INTERFACE.
A&T . . . .

ASIO SERIAL 110
A & T 597.95
APIO PARALLEL 10W/O CABLES
A & T $87.95

. .. . . .. .. .. $468.00

OTHER CCS PRODUCTS ARE AVAILA BLE.
CALL FOR PRICE.

SOFTWARE
23·01 CP/M" MACRO ASSEMBLER ON DISK 576.95
24·01 CP/M '"SYM BOLIC INSTRUCTION DEBUGG ER .. 56425
25·01CP/M'"TEXT FORMATER . . 564,25
26·01 CP/M'"BACKGROUND PRINTUTILITy 54295

APPLE PRODUCTS
71144 12KRDM/PROM. .. ,. $99.95
7424A CALENDAR/CLOCK 510695
7440A PRDGRAMMABLE TIMER 598.50
7470AA TO D CONVERTER . . . . . . . . . 5105.95
7490A GPIB (IE 488) INTERFACE. . . . . . . . . . . . $lB2.00
7710AASYNC SERIAL. . .. . . , 5125.95
7712A SYNC SERIAL. , . . . 5153.95
7720APARALLEL STANDARD , $105.00
77208 PARALLELCENTRONiCS. . . . . . . . $105.00
71118 ARITHMETIC PROC ESSOR W/DISC . . . 5342.95
7IliC ARITHMETIC PROCESSORW/RO M 5342.95
7520A EXTENDER .'$23.50
7300A APPLE CLIP , . . . .. . .. ' S8.00

CIRCLE 68 ON FREE INFORMATION CARD

a§:
:I CALIFOR NIA COMPUTER SYSTEMS

S100
2032 32K STATIC RAM A & T.
200 NSEC .

2116 16K STATIC RAM A & T.
200 NSEC '. . . . . . . . $279.50

2065 64K DYNAMIC RAM A & T. . . $351.00
2200 S-100 MAIN FRAM A & T $500.00
2422A FLOPPY DISC WITH CP/M 2.2" . . . 5329.95
2831A ARITHMETIC PROCESSDR A & T 5552.50
2810AZ80CPU A & T. . . .,. 5249.95
mOA 4 SERIAL 1/0 A & T $291.95
2719A 2 SERIAL, 2 PARALLEL A s T $305.95
2720A4 PARALLEL A & T. . . 5214.95
PlUTO 10AROS WW . . . . . . . . . . . . . . 539.95

CIRCLE 53 ON FREE INFORMATION CARD



Br, nd nl'W prod uct ion surplus .
A ll so lid SUti . ld ... r f or exper
Im. nt,1 wo rk bUild ing, CIIbl. TV
conv .rt. rs, etc. No . 34iSU099

20 AMP REGULATED 12VDC POWER SUPPLY!

1J 8 ,", ~ ''''''. lZS ''', '" '' 6988IoxI E, "" y h lnd 'n ~m SI II 'O" .

~r'nt rMl,o, SS8 ""..rsu p 10
4DOwP E P Brl nd r.w. tICIO'YIiiI!IJ m'od nOVAe No." 'VA' " SS'"

j 349VA395 , ISI boVl, 10 Imp' $54 15 . 14 9 95 II IS I ••.IS

FACTORY SURPLUS UHF TUNERS

495
$3."
...f l O

MINIA TURE FM WIRELESS MICROPHONE

~
QUA LATEST 98 PAGE ~

• ~~~C:~~~~I~ u~~:~~~~ ~
. ltcl 'on ,cbl'9I '''''' '' "d u",-,Wiil
01t./ 1 W""O<CHcl,tl'or,nfor ·
ml l'OtIcft' dn.., m!>lrb! low

----------eTCO ELECTRONICS
l[;8u~OOI NORTH COUNTRY SHOPPING CENTER
~.=======. PLATTSBURGH, N.Y. 12901

Check With M dtr, pl, IS' . V, ,,a.Ml lu ,c. ,d OK. (SOttY, no CO 0:,. Add 15\,
for UPS l ' Hlndl lng IExc.u "fund, d]. NY . SII II r' Sld. nts I'cId 1'4 ,,111 lu .
0..1.. a. ;:xporl tnqulfOlS ,n~ ,I.d . Our lel. phone orde r d.sk nlvl' clows

CIII 1 . 518 - 561 · 8700.
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SMASHIN G ALL SALES RECORDS - OUR NEW
30 CHAN NEL CABLE TV CONVERTE R'

~~~:~~;~~;'~;-' 39!~
~- TV 'It I n . / 5

No. 34iAEG47

HOT NEW IMPORT!REMOTECONTRO~' .,
30 CHANNEL CABLE TV CONVERTER! ~
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EYCO MKII WIRELESS -
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VIDCOR 2000 CONVERTER ELIMINATES PROBLEMS
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. common IF frequ~ncy . Expl fl ·
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loC~~"C. No. 349V A342 n . 10

! 349VA389 . OIU,11d sch. mllOC: & "wc shU1 ' 11 .so1

H"''' '"'''''''oo .f,~, 2995
h,nd . RltClp t lo n o n ,ny st,n- S21.5O
d.rd FM rad ,o o r rece wer, n . / 5
No. 349VA412 $24 .95
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QUARTER-M ILE WIRELESS MICRoaHONE

1J'l9S~;~;;::~;~;~;~~od
S4U5 ~~~r:e~:~:~v~I::;:~.wlde , _~
n . /5 No. 349VA093

~
FACTORY SURPLUS VHF / UHF

;'. , ' . "TWIN" VARACTOR TUNERS!

, AdmltI INo . NC314 3·1. 3995
.
' :,R,~~~ ,~:~;:,~~~, ;;;,: ;:'~;;;'

TV " FRONT ENDS" . A h ~ r d tc
~ tmd 'l. m l l .ilWn\..llhOIl.l1rx,ce l 534.95fI. N:l. 349 VC308 n./5

DUMPING! NORELCO ENDLE SS LOOP CASSETTES!

495 ~~::t'ibl' '' fm' ","v ~

~.i~~ ~~:~~:: = =~ ~:~::~
IN STOCK - THE MURA

CORDLESS TELEPHONE SYSTEMI

-~~'. =:':::;;~' 14488r\ ~ 400 11 " "11 '11, '.........' 1..,

;:?iE.:~;:::., ~~~~:5
No. 349VA274

SALE Of QUAR TZ BATTER Y· [I
OPERATED CLOCK MOVEMENTS!

995 ~;:::,::,',.:,;;::"'::;'.;;, . _~
hnt ~C~ cell Impotl~d from

sa.95 ~'t'nl Ge r~"'Y No. 349 ....A!l61

n . / 5 I349....A565 MItCh ,n'h~~~~9;;-L I

~estek (213) 786-6890
L: TESTEK CORPORATION

6910 Hoyvenhurst Ave., Van Nuys, CA 91406

CALL fOR OUR LOW ER PRICE

FREE FREIG HT for o rder pa id w ith cashier's check or
money ord er. A bove prices are fo r prepa id orde r only.
VI SA/M C accepted , A llow 2 w eeks to clear persona l
checks.Califo rnia residents, od d 6% sa les tax. Prices
and specifications subject to change wi thou t notice .

LEADER
LBO·513A Sing le 15M Hzl1 mV ... .. S 550
LBO·514A Dual 15MHzl1mV 695
LBO·522 Dual 20MHz /0.5mV . 795
LBO·52 3 Dual 35M Hz/ 0.5mV. 995
LBO·5 24 DuoIlD.S. 3SM Hz/0. SmV. 1195
lB O·5 24L DuoIlD.S. 35M Hz/0.5mV . 1295
LBO-5 17 Quod/D.S. SOMHzl1 mV . . 1695

HITACHI
V·151F Sing le 15MH zl1 mV 520
V-152F Dual 15MH zl1mV 670
V·202F Dual 20MHzl1 mV . 750
V-352F Dual 35M Hzl1 mV . .... .. . Call
V-650F DuoIlD.S. 60M Hzl1 mV .. . .Call
V-l050 F Quod / D.S. l00MHz/0.5mV .. . . . Coll

SOLTEC
515-1 Sing le 15MH zl1 mV 495
515·2 Dual I SMHzl1 mV . 59 5
520 Dual 20M Hzl1 mV .... 695
530 Dual 30M Hzl1 mV. 895

CIRCLE 71 ON FREE INFOR MATION CARD

C,ty State Zip _

Phone 1 1

Rep inquiries invi ted

o Fr ee Inf o. Pack: 0 O rgan 0 Piano
o Catalog & Dem o Recor d .eoctose $6 ;
Name _

Address _

G.E. TERMINET 340
LINE PRINTER

BUY 2 BAND PRINTER / TERMINALS
FOR THE PRICE OF 1!

You Get 2 GENERAL ELECTRIC (GE)
TERMINET 1200's

Features:
-RS32 ASCII Input -Fully Formed Type

-Up to 1200 Baud (120 cpa) foralmlllt60 Ipm
-120 Columns at 10'pilch' -Chlngllble Print Band
-Ultra Reliable -94 Characl81'1 (Upper oS Lower Cue)

-115 VAC 60 Hz - MFG'R's PRICE OVER 15K

PARALLEL INPUt
I/O SElECTRIC*

These exc elle nt o ff-lease, used BAND -type Li ne
pr in ter s feature :

-230to 340 lines perminute.
-PARALLEL (TTL) Input.
-132 Columns, 64 Char. ASCII Set
-Includes Stand & Sound Hoodl
- TESTED & OPERATIONAL
-Schematics & I/O

Data Included
Each machi ne includes
Print Band, Para llel
Inp ut I/ O Board ,
Schemati cs & in fo.
Each Printer is shipped tested and fu lly oper 
atio na!!! Nati on wide service by General Electri c .
Original Price ove r $4,000.00 Most are unu sed or

new!!! 0 I $795 00.. .... .... .... n y . EACH!!
(Add. $3000for ?kg. - Pay Shpg. on Delivery)

Th ese un iqu e, off -lease and used G E
"Terminets" offe r 3 input Baud rates for 3 print
speeds , tab le-to p operat ion. Co nt inuo us print
band pro vides fast, fu ll y form ed characte rs far
supe rio r to Dot Matr ix . LETT ER QUALITY print
at DOT MATRIX speed !! On e unit is full y tested
and operatio nal, c leaned and ready to use. Th e
other is c lean and whole but UNTESTED (use as
a spare or as pa rts machine). Lin e Cor d & Form s
Tr act or NOT in cluded (avai lab le from GE
direct! ) Tract or GE Part No . 44C4 14730-G02.

;A~~Rp~ICE. . . . Only $495_00 Pair
(Add. $3000tJr ?kg. - Pay Shpg. on Delivery)

2 for 1
SALE!!!

Th e manufacturer pu t th em int o storage to de
prec iate t hem . No w t hey are FINAL L Y
A VAILA B LE!! Removed from working sys tems ,
these fan tastic machine s have bu i lt- in d river and
decoder circuitry and take TTL level, 6-b it
cha racter plus 4-b it functional inp ut signals.
Easily driven by mos t any micr o. Use as a
typewriter (wi th additional 'repeat' circuitry) o r
as a KSR/O prin ter, or both . Requires 115, 60Hz
fo r typewriter mot or . 5 VDC for TTL and 24 VDC
fo r so lenoi ds. "Table Top" sty le case . Each
"Se lec tric" 110 mach ine is complete and in
operational condi ti on. Inc ludes schema tics ,
data, case, platen , and ri bbo n. (Type elem ent not
inc luded .)

I/O SELECTRIC $399.00ea.
(Add 520.00for ?kg. - Pay Shpg. on Delivery)

(J) Write or Call for our Latest
o BARGAIN-PACKED FLYER!
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95
•

• MC 14584
• LM 32 YN
• TL 064 CN
• Piezo Buzeer
• 9 V. Batt . Clip
• M isc. Elect. Com pon ent s

Made for Hearl Monitor
above.

PC.Bd. 3·MRF90t 's. 2·M BD 101·s.
1 Thermis tor. 1 Choke. 3-Ch,p Caps.
'1 " F"' Connector. 8 ReSistors

+ Instructions

M ICRO WAVE DOWN
CONVERTER KIT (HMR II type). . -.. -

$39.95

POWER

SUPPLY

,12-18v

D.C.

Includes:
• 9 V. Batt . Holder
• Front Bezel

Excelle nt for Freq uen cy
Counter .

PULSE RATE
INDICATORS

USED FOR
HEART MONITORS
100% Functional

NEW PLASTICCASE

4 " LINE CORD

(602) 266-9758 (602) 234-3026

~ O"~ ELEC,.~ ~
~••'~ SURPLUS O~("~
6835 N . 16t h St . • Phoenix, AZ 85016

$ 19.90

BUYBOTHFORONLy
S53 .99

Includes:
• 5" LCD Readout
• ICL7106 CPLA-D

Decoder Dri ver
• MC 14016
• MC 14013

ALL ORDERSSHIPPEDSAME DAY VIA UPS

E33 Postage &Handling Not Included :!C
(602) 266-9758 (602) 234-3026

CIRCLE 59 ON FREE INFOR MATION CARD
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S1.oo

Kit S18.oo

A04

A03

New 2 Stage Low
Noise28db gain RF
AmplifierSpecially
designed for kit builders
New 1 Stage Low Kit s1o.5o
Noise14db gain
Amplifier
75-300OHMmatching
Transformer.

F59 Coaxial Connectors. . . .30
Mall ordar only. Sand check or moneyorder to:

Gil en INTERNATIONAL, INC.
P.0. 11I1 8817, CeraI Gablls. FL3312C

Tol.(305)823-5891ForCOOorders add10% shipping
and handlingorfororders ovor S50. add 5%.

R. rnidlall add5'4 SIIIntax.Plwa WItt, lor IIIOfI

ACCESSORIES: AMPLIFIERS

Part No. B21 Printed Circuit Board. .. . . S17.00
1. This Printed Circuit Board uses only one

jumper, others use9.
2. The component layout is screen printed on

the Component side of the pre-drilled PIC
Board.

3. The solder side of the PIC Board is covered
with High Temperature Solder Resist for
ease ofassembly.

4. This PIC boardwasdesigned to take advan
tage of the Gilco High· Gain Tuner which
means its circuitry is simpler and more
efficient than those circuits that require
inferior Varactor Tuners.

PRINTED CIRCUIT BOARDS

ELECTRONIC PARTS KITS

SATISFACT10
GUARANTEED

'$15.00
Freq. RangeUHF470·

889MHz Channels 14·83
Output Channel 3.

PartNo. B20 Available onrequest: Ch 2 or4.

ModifiedHigh GainTuner S15.0o
1. The first thing wedo is change the standard

diode found in every tuner to a Hot Carrier
Diode.

2. The tuners output is then measured and
compared to our computer derived chart
from which we determine the correct
value coil 10 add across the IF output for
maximum Pre-Peaked gain.

3. The tuner is fed a standard 10db antenna
input, and while monitoring the output on
our Spectrum Analyzer, the tuner is tuned
to the desired channel and its oscillator is
offset for the desired output frequency as
follows:
Ch. 2:5BMhz Ch. 3: 63Mhz Ch. 4: 6BMhz

We call thisstop peakingbecause the tuners output looks like
a peak onourspectrum analyzer and the highest point of that
peak is actuallyadjusted lorthedesired ou1pUt.
4. Finally: we measure the tuners output one

more time which is again compared to our
computer derived performance chart to
ascertain the correct value of the second
coil which is added to the tuners internal
connections.

Thisprocedure wasdeveloped by GILCO and its our computer
derivedpertormance charts thatmake ourtunerbettor. That's
becauseaimost every tuner gets a differont valuo coil beloro
it's peaked and then a differentvalue coil aftor n's peaked. The
combinations areondless and the way wedeterminethevalues
is oursecret.

Part No.
A02

Part No. B22CompleteParts Kit. . .. .. saO.OD
All resistors(30). Potentiometers (1:5K. 3-10K). Panel Mount
Potentiomoter (10K). Electrolytic Capacitors (6). Ceramic and
Mylar Ilisc Capacitors (35). Variable Capacitors (4). All inter
grated Circuits (7). Voltage Regulator, Heat Sink. Iliodes (4), IC
Sockets (C·8 pin, 3·14 pin), Power Transformer (24V/1A). Coil
KitwithNo. 26 wire(4), Speaker (4"-3 Oz.), Standoffs, Coaxial
cable. All misc. Hardware. etc. All parts aro individually
packaged and labeled.
All componentsincluding thewire, Hardware, Coaxial Cablo and
heat sinks areincluded in the parts kit. This means your as
sembly timefrom starttolinishis ooly 4 hours.
Orderall 3.B20, B21 , B22 110.00
Order5 each, B20, B21, B22 95.oo/set

NEW

PPG Electronics Co., Inc.
791 Red Rock Road.

St. George. Utah. 84 770

Also available, complete
Basic Elect ronics Cou rse

CALL Toll-Free
1-800-453-1708

Utah residents 1-801-628-3627

f
ELEGTRONICS co., INC.

SEND OR CALlfor yourI

FREE !
1982 Catalog I

A 48 page handbook with
48 SU PER exciting, low cost,

electronic projects.
(Some projects as low as $2.50) .

~Build Some
---TODAY!

• Special Prices For Educators
&_-------------------------CIRCLE 60 ON FREE INFORMATION CA RD .

These PPG Electronic Kits are
available at your

local electronic store~

Kit ' .".
80' POCIET DICE <-
802 SICNAL IUECTDR
803 SPACE WAR SUN
804 METAL DETECTDR
805 LD81C PRDIE
806 IUR8LAR ALARM
808 DECISIDN MAlER
809 LED PENDUWM METRDNDME
811 DDUlLE DECISIDN MUER
812 SIREN DSCILLATDR

814 RDIDTIUNlER ~
8' 6 MIN~WINI

818 FISH CAUER .
820 SHIMMER U8HTS '
821 CNRISTMasTREE
822 DNE CNANNEL CDLDR DRSAN

1824 AUTDMATIC SIREN ;
826 fun lOX ' \.~ r:
828 l ·rDLT PDWER SUPPLT ' :"

...... 830 D·15 IU LT~DWU SU~~LT
834 CDLDR DRBAN 3·CHANNEL. I ·CONTRDL
836 3·CHANNEL. C'CONTRDLCOLDR ORBAN
838 12·rDLT ~DWER SUP~LT

840 URIAlLE STRDIE USHT ~
842 u·rDLT COLDR DRSAN (.,.;
844U. JAMMER
846 12·rDLTsAlm STROlEFLASHER
850 WHDOPER ALARM
852 COM IllATION LDCIVALAIM CONTROL

••1IIIll1 :;~ ~~~:~:~~~1S
8605·SD rOLTRESULATED ~DWER SUPPLY
861 118SDUND PORTAILEDR8AN

___-....J_ 862 FUU'WAU MDTDRSPEED CDNTRDL
866 DISITAL SLDT MACHINE
868 DI81TAL DICE $

.~..... 810 NERU TUTER
8161 ·DIIIT DISITAL CLDCK ....
818 DIIITAL IIRD
880 12·rDLT. 2·AMP RlSULATED POWER SU~~LT
882 MUSICAL HDRN
884SOUND ACTIUTED COLDR DRBAN. I .CHANNEL
886 AUDID AM~/INTERCOM

888 UIURIAN TDRMENTOR rn
890 STOp·ACTION TlMINI TESTER ',~ ;--<
892TELE~MDNE HOLD IUTTON .-...:,--lIIIoj. 894 ~MasDR SUN/SOUND IENERATDR .
898 I IMART CLDCI

r--------------------------•I
I
I
I
I
I
I
I
I
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36 channel
converter

$4595

C~D Electronics, Inc.
P.o. Box 21, Jenison, MI49428

(616) 669·2440

Q ua ntity Discount s e Visa· Master Ch arge
Add SOlo shipping- Mich . resident s add 4070 sa les tax

Send $2 for complete catalog
of converters and unscramblers

CONVERTERS
DESCRAMBLERS

Largest Selection
of Equipment Ava ilab le

$ Buy Warehouse Direct & Save $

36 channe l
wired remote

converter
only

$8895

49 Omnltron Electronics 100
51 Orca Tech " 108
I7 PC Guide 77
60 P.P.G. Electronics Co., In c II I
19 Pac -Tec Corp 81
26 Paia Electronics 77
35 Paladin Corp 73

Phillips ECG 17
Phillips-Tech Electronics 87

57 Poly Paks 105
30,74 Protecto Enterprises 81.82
72 RCA 26-27
44 Radio Shack 95
41 Ramsey Electronics 101
70 SCR Electronics, Inc 105
32 SMP, Inc 73

Sabadia Exports Cor p 92
II H.W . Sams 79

Satellite TV 87
Simple Simo n Electro nics : 69
Sinclair Research Lid 13-15

50 Sintec Co 105
Sound & Video Research 90

55 Spartan Electronics 112
61 Spectrum Electronics 96
47 Solid State Sales 96

Suntronics Co ., Inc 90
57 Surp lus Elect ronics 127
4 TAB Books .. : 25

Tek tron ix 1
Tes tek 110

14 Test Probes 76
Texas Instruments 70

20 Triton Mktg. Corp 77
34 U.S. Modules 73
49 Ungar

Div. of Eldo n Industries 73
10 Vector Electronics Co 28
5 Viz Mfg . Co 7
71 Wersi Electronics 110

Zenith Radio Co Cover IV

Page

ADVERTISING INDEX

Free Information Number

22 AMC Sales 83
ATV Research 92
Aaron Gavin 83

37 Abex 73
45 Active Electronics 89
46 Advance Computer Products 97

Advance Electronics 42
48 All Electronics 94
24 Anders Percision Instrument

Co., Inc 85
59 Arizona Electronics I II
56 B.G . Micro 100
16 B&K Precision Dynascan Corp 86
67 Babylon Electronics 108

Kare l Barta 87
6 Beckman Instruments Cover III

Bullet Electronics 104
C&D Electronics, Inc 112
CIE, Cleveland Institute of

Electronics 38-41
63 Computer Products &

Peripherals Unlim ited 110
68 Cha ney Electronics 109
8 Channellock, Inc 74

Command Productions 90
3 Communications Elect ronics 2

Components Express 23
52 Concord Electronics 104

Cook's Institute 90
2 Copper Group Cover II

Dage Scientific 88
Data Services Co 87
Devtronix/Organ Products 88

42 Digi-Key Corp 91
54 Dokay 88

Ed u Calc Publications 76
29 Eico 81
25 Electronic Specialists Inc 85

Electronic Technology Today 71
27 Enterprise Develop ment.. 79
-,64 Etco Electronics 92,110
31 Etronix 82

Fai r Radio Sales 90
15 Fluke Mfg , Co " Inc" 5

Fordham Radio 92
40 Formula International 102-103

Gilco International, Inc I I I
28 Gladstone Electronics 79

Global TV Electronics 87
58 Godbout Electronics 90

Grantham Co llege of Engineering 83
73 Hal Communications Corp 32
66 Hal -Tronix 100
9 Hameg, Inc 24

Heath 29-3 1.34-35
12,13 Hickok Electrical Instruments 80.84
69 Hitech Electronics 104
65 Information Unlimited 108
39 JDR, Microdevices 98-99

J&W Electronics 88
38 Jameco Electronics 106-107
36 Jensen Tools, Inc 73
7 Jim Pak 33
43 John Bell Engineering, Inc 93

McGee's Radio 92
23 MTI.. 85
18 Micro Management Systems, Inc 73

Microtenna Associates 88
53 Mikos Inc 109

Monarchy Engineering, Inc 109
64 Mountain West Alarm 108

NRI Schools 8-11
NTS Schools .. .. .. .. .. ... ....... .... .. . 18-21
Nablh's , Inc 74
Netronics 78

21 North American Soar 78

RADIO-ELECTRONICS does not assume
any responsibility for errors that may
appear in the index below.
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Signal man MK2

Beckman 310 Digital
Multimeter

3W' Digit LCD
- Instant Ohms
- 10 Amp Scale

w/16K RAM $659

Atari 400 w/16K $325-

Refurbished
Monitors 12" diagonal

39.95

40 Channel VHF to UHF
Block Converter

28.95 Ea.
24.954 & up

SPECIAL Atari 800

J .

,L E 55 ON FREE INFORMATION CARD

42 Channel CATV
Converter
w/on/off Fine Tuning ,.r

$94.95

Remote T.V. Convertertel 139.95 Ea.
l1fi~~~11 4 & up 125.00
f . 60 Channel

Wireless Control

Surge Stopper Brooks _. ~

4 Outlet w/circuit bkr. '\
led/sw $59.79 .

1 Outlet $43.50 ,
Nowyou can have Maximum Protection 1 /
foryourse nsitiveelectronic equipment.~

~cornrnodore Color-

;'iT~~~~~!ti\ f;;~~~s
Log ic Probe

Global Specialties "* LP-2
$28.49
DTUTT UCMOS

SPARTAN Electro nics Inc .

fl p.\..\.. "".q'l.
~ (516) 499-9500

6094 Jericho Tpke.
. Commack, N.Y. 11725
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BECKMAN
Convenient storage and multiple viewing angles
are featured in the new line of Beckman bench!
portable DMMs.

Introducing the TECHTM 360
DMM. Never has it been

so easy to do so much for
Beckman's TECH 360 bench/ SO I-Ittle The TECH 360 is available

portable DMM puts unmatched • for just $289 (U.S. only), including
capability and convenience at your batteries. The companion TECH
fingertips. quickly, with audible and visible 350 (without RMS and temperature

You can select from 8 functions indications. Measure up to 10 amps measuring capability) is priced
and 31ranges with one tum of the without adding special adaptors. at $229.
single selector switch. All with 0.1% basic Vde accuracy. For information on the com-

an or off the bench, you can 12,000 hour battery life plete line of Beckman DMMs and
accurately measure all complex Designed for ultimate ease of accessories, call your local distrib -
waveforms with True RMS ACfunc- operation, the TECH 360 delivers utor today. For the one nearest you
tions. Extend resistance measure- 12,000 hours continuous service (up call: (714) 993-8803 or write
ment to 1/ 100 ohm resolution. Read to 4 years of normal use) from stan- Beckman Instruments, Inc., Electro-
tempe ratures from - 20°C to dard heavy-duty batteries. You'll Products Group, 210 South Ranger
1265°C. Perlorm continuity checks never have to search for power out- Street, Brea, California 92621.

• lets or contend with ground loop"--1Ii errors.The expense of rechargeable
battery packs
is eliminated .

CIRCLE 6 ON FREE INFORMATION CARD




