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Introducing the mobile that can move
you out of the world of the ordinary
and into the world of the serious CB'er
The Cobra 138XLR Single Sideband.
Sidebanding puts G
you In your own
private world. A
world where there’s |8
less congestion.
More privacy.
More time to talk. . ]

It's all possible because instead of 40
channels you get your choice of 120
channels. Both AM and SSB. And
instead of 4 watts of legal power you
get 12 watts of legal power So you get
almost double the range of AM.

With the 138XLR Single Sideband
there's less background noise and less
interference. So there's cleaner, clearer

reception. Because like all Cobras, the
138XLR SSB is engineered to punch
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through loud and clear. Even in crowded

metropolitan areas.

And like all Cobras it comes equipped
with such standard features as an easy-
to-read LED channel indicator.
Switchable noise blanking and limiting.
An RF/signal strength meter. And
Cobra’s exclusive DynaMike gain control.

You'll find the 138XL.R SSB wherever
Cobras are sold Which is almost every-
where. Because Cobra's got a nationwide
network of dealers and Authorized
Service Centers offering sales, installation,
service and advice. So come on in.

And move on up. ‘)
( obrea:

Punches through loud and clear.

Cobra Communications Products
DYNASCAN CORPORATION
6460 W. Cortland St., Chicago, lllinois 60635

Wnite for color brochure
EXPORTERS: Empire * Plainview, N'Y + CANADA: Atlas Blectrorucs * Toronto

CIRCLE NO. 8 ON FREE INFORMATION CARD
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Pocket CB

New integrated circuit technology and
a major electronic breakthrough brings you
the world’s smallest citizens band transceiver.

Scientists have produced a personal com-
munications system so small that it can easily
fit in your pocket. It's called the PocketCom
and it replaces larger units that cost con-
siderably more.

MANY PERSONAL USES

An executive can now talk with anybody in
his office, his factory or job site. The house-
wife can find her children at a busy shopping
center. The motorist can signal for help in an
emergency. The salesman, the construction
foreman, the traveler, the sportsman, the
hobbyist—everybody can use the PocketCom.

LONG RANGE COMMUNICATIONS

The PocketCom's range is limited only by
its 100 milliwatt power and the number of
metal objects between units or from a few
blocks in the city to several miles on a lake.
Its receiver is so sensitive, that signals several
miles away can be picked up from stronger
citizens band base or mobile stations.

VERY SIMPLE OPERATION

To use the PocketCom simply turn it on,
extend the antenna, press a button to trans-
mit, and release it to listen. And no FCC
license is required to operate it. The Pocket-
Com has two Channels—channel 14 and an
optional second channel. To use the second
channel, plug in one of the 22 other citizens
band crystals and slide the channe! setector to
the second position. Crystals for the second
channel cost $7.95 and can only be ordered
after receipt of your unit.

The PocketCom components are equivalent to
112 transistors whereas most comparable
units contain only twelve.

A MAJOR BREAKTHROUGH

The PocketCom’s small size results from a
breakthrough in the solid state device that
made the pocket calculator a reality. Scien-
tists took 112 transistors, integrated them on
a micro silicon wafer and produced the
world’s first transceiver linear integrated cir-
cuit. This major breakthrough not only re-
duced the size of radio components but im-
proved their dependability and performance.

BEEP-TONE PAGING SYSTEM

You can page another PocketCom user,
within close range, by simply pressing the
PocketCom’s call button which produces a
beep tone on the other unit if it has been left
in the standby mode. In the standby mode
the unit is silent and can be kept on for weeks
without draining the batteries.

NOVEMBER 1977

SUPERIOR FEATURES
Just check the advanced PocketCom
features now possible through this new circuit
breakthrough: 1) Incoming signals are amp-
lified several million times compared to only
100,000 times on comparable conventional
systems. 2) Even with a 60 decibel difference
in signal strength, the unit's automatic gain
control will bring up each incoming signal to
a maximum uniform level. 3) A high squelich
sensitivity (0.7 microvolts) permits noiseless
operation without squelching weak signals.

EXTRA LONG BATTERY LIFE
The PocketCom has a light-emitting diode
low-battery indicator that tells you when
your ‘N’ cell batteries require replacement.
The integrated circuit requires such low
power that the two batteries, with average
use, will last weeks without running down.

W
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SHOPPERS HIKERS FOREMEN

The PocketCom can be used as a pager, an
intercom, a telephone or even a security
device.

MULTIPLEX INTERCOM

Many businesses can use the PocketCom as
a muitiplex intercom. Each employee carries a
unit tuned to a different channel. A citizens
band base station with 23 channels is used to
page each PocketCom. The results: an inex-
pensive and flexible multiplex intercom
system for large construction sites, factories,
offices, or farms.

NATIONAL SERVICE

The PocketCom is manufactured exclusive-
ly for JS&A and is the unit currently used on
the hit TV show, Charlie’s Angels. JS&A is
America’s largest supplier of space-age prod-
ucts—further assurance that your modest in-
vestment is well protected. The PocketCom
should give you years of trouble-free service,
however, should service ever be required,
simply slip your 5 ounce PocketCom into its
handy mailer and send it to our prompt na-
tional service-by-mail center.
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The PocketCom measures approximately %
x 1%” x 5% and easily fits into your shirt
pocket. The unit can be used as a personal
communications link for business or pleasure.

GIVE IT A REAL WORKOUT

Remember the first time you saw a pocket
calculator? It probably seemed unbelieveable.
The PocketCom may also seem unbelieveable
so we give you the opportunity to personally
examine one without obligation. Order only
two units on a trial basis. Then really test
them. Test the range, the sensitivity, the
convenience. Test them under your everyday
conditions and compare the PocketCom with
larger units.

After you are absolutely convinced that the
PocketCom is indeed that advanced product
breakthrough, order your additional units,
crystals or accessories on a priority basis as
one of our established customers. |f, however,
the PocketCom does not suit your particular
requirements perfectly, then return your units
within ten days after receipt for a prompt and
courteous refund. You cannot lose. Here
is your opportunity to test an advanced
space-age product at absolutely no risk.

A COMPLETE PACKAGE

Each PocketCom comes complete with
mercury batteries, high performance Channel
14 crystals for one channel, complete instruc-
tions, and a 90 day parts and labor warranty.
To order by mail, simply mail your check for

—— $19.95 per unit {or $39.95 for two) plus

$2.50 per order for postage, insurance and
handling to the address shown below. (lllinois
residents add 5% sales tax). But don’t delay.
Personal communications is the future of
communications. Join the revolution. Order
your PocketComs at no obligation today.

NEW LOW PRICE!

Credit Card Buyers Call Toll-Free

192
unit
*Sold originally for $40 per unit.

NATIONAL
SALES
oW\ GROUP

One JS&A Plaza
(312) 564-9000

\9)
Dept. PE
Northbrook, 111. 60062

CALL TOLL-FREE.... 800 323-6400
In lllinois calt ........ (312) 498-6900
©JS&A Group, Inc.,1977

1




IF YOU'RE NOT DESIGNING
WITH A CSC PROTO-BOARD;LOOK
AT ALLYOU'RE MISSING.

Accessibility — All parts are
instantly and easily accessible, for
quick signal tracing, circuit

Utility — Models are available 1.e1gn
modifications, etc.

with or without built-in requlated
power supplies (fixed or

Variety — A wide variety of
adjustable)

models are available with
capacitiesranging from 630 to
3060 solderless tie-points (6 to 32
14-pin DIP’s), to fit every technical
and budget requirement.

Economy—Eliminate heat and
mechanical damage to expensive
parts. Save money by re-using
components

Versatility —Use with virtually all
types of parts, including resistors,
capacitors, transistors, DIP's
TO-5's, LED's. transformers
relays. pots, etc. Most plug in
directly, in seconds

Durability — All Proto-Board
models are carefully constructed
of premium materials, designed
and tested for long, trouble-free
service.

Expandability — Proto-Board
units can be instantly inter-
connected for greater capacity

Visibility — All parts

are instantly and easily
visible, for quick circuit
analysis and diagramming

Whatever type of
electronic circuits you
work with, you can do
more in less time with
CSC's solderless Proto-
Board systems. As fast and
' easyas pushing in or pulling out
: alead, you can design, test and
’? modify circuits at will. Com-
" ponents plug into rugged 5-point
terminals, and jumpers, where
needed, are lengths of #22 AWG
solid wire. In the same time you took
to read this ad, you could be well on
your way to assembling a new circuit.
For more information, pick up your phone
and call your dealer—or order direct.

Speed —Assemble,
test and modify circuits
as fast as you can push
in or pull out a tead.
Save hours on every
project.

Adaptability —Use in design,
packaging, inspection, QC, etc L
Works with most types of circuits, e

In many. many applications

Flexibility — Use independently,
or in conjunction with other -

Srincenpaciienwiibicie g CSC PROTO-BOARD SOLDERLESS BREADBOARDS
counters, CSC Proto-Clip™ ¢

connectors. Design Mate ™ test - = =y my ey — —
equipment, etc. One Proto-Board

NO. OF
unit can serve a thousand MANUFACTURER'S OTHER
applications. MODEL SOLDERLESS IC CAPACITY U

NUMBER TIE-POINTS (14-PIN DIP'S) SUGG.LIST FEATURES
PB-6 630 6 $15.95 Kit - 10-minute assembly

See your CSC dealer or call 203-624-3103 (East Coast) or

PB-100 760 10 1995 Kil — with farger capacity
415-421-8872 (West Coast) 9 AM to 5 PM local time. Major credit - 940 10 2995 8 distribution buses
cards accepted. Add $2.50 for shipping and handling in the R higher capacity

U.S. and Canada on direct orders of $50.00 or less; $3.00 for orders Large capacity moderate
over $50.00. On all foreign orderg add 15% to cover shipping PB102 1249 12 3995 pnc%

and handling. ' PB-103 2250 24 59 95 Even larger capacity only

CONTINENTAL SPECIALTIES CORPORATION f 7“;’5‘:"0‘3';:’:':;“ ot
b 7995 arg

PB-104 L2 2 price per tie-point
{ PB203 2250 24 8000 Built In 1%-regulated

44 Kendall Street. Box 1942, New Haven. CT 06509
203-624 3103 TWX 710-465-1227
West Coast 351 Cahtforma St. Sun Francisco, CA 94104
415-421-8872 TWX 910-372 7992
MEXICO ELPRO.S A Mexico Cily 5-23-30 04
CANADA Len Finkler Ltd . Ontano

CIRCLE NO
2

PB-203A 2250

|
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12995

1]
© 1976 Continental Specialties Corp. ' .
Prices and specifications subject to change without notice.
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SV 1A low-tipple power

supply

As above plus separate “,-amp
+ 15V and — 15V internally
adjustable regulated power
supplies
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Editorial

SNIFFING OUT SMOKEYS

Great Britain zapped the Luftwaffe through the use of radar during World War |1}
Inthe afteryears, highway police departments adopted the same principle to catch
speeding motorists—with better than a 99 percent conviction rate on radar evi-
dence. This was countered, with typical American ingenuity, by radar detectors for
the motorist to spot radar signals before they reached him and had time to return to
the police for readout. Thus, he was warned to slow down in advance.

As the ownership of these detectors increased (now reported to be more than
500,000), the police increased their radar setups tenfold—to some 50,000
throughout the nation. Furthermore, whereas most police radar uses the X band
(10.52 GHz), there is growing use of K-band radar (24.125 GHz), now said to con-
stitute about 5 percent of the total in speed-enforcement work. Radar-detector
manufacturers countered with K-band detectors and combined X- and K-band de-
tectors. The police, in turn, introduced radar that's tuned slightly outside the stand-
ard bands so that the detectors can't give the alarm. This was followed by the intro-
duction of radar detectors that scan from 9 to 25 GHz (FCC police frequency allo-
cation is actually 9.445 to 24.445 GHz). With all of these moves and counter-
moves, it's now the police departments’ turn to tip the balance.

Now if this little game isn't sufficient to make you gasp, consider state laws con-
cerning the use of radar detectors by motorists. Until recently, the use of detectors
was illegal in a handful of states, users being subject to fines and/or equipment
confiscation. In some instances, there were no laws against use of radar detectors,
but state police issued tickets for them anyway. In the past year, nine states voted
down bills prohibiting radar detectors. This was not truly surprising since the air-
waves are “free” for listeners. Besides, electromagnetic communications is the re-
serve of the Federal Government, not the states. Nonetheless, there is still one
state with an anti-radar-detector law—Virginia. (The state's house and senate vot-
ed to repeal it recently, but the governor vetoed the repeal.) Of course, all this
doesn't mean that you won't be ticketed in a state other than Virginia. There might
be some local statutes that indicate it's illegal to pick up police signals—though
they might not hold up in court.

Therefore, the main consideration regarding the use of radar detectors is now
one of morality. Is it morally correct to outfox the law (for the purposes of exceeding
the speed limit)? That's just what the speeding motorist is doing when he uses a
radar detector. He's set up so that he can be alerted to a police radar net lurking
ahead, enabling him to slow down before he is caught. Can you think of another
reason for having a radar detector mounted in a car?

Proponents of radar detectors can whip up some other justifications, of course.
One argument is that the system reminds the driver that he is going too fast and he
slows down. Other “pro” views reflect the feeling that no one should rule us: we
have highly efficient highway networks so why not take advantage of them? . . .
The police are spending too much time on an unimportant matter when other
pressing problems are largely ignored . . . Anunpopular law is being enforced,
s0 let the people’s willreign . . . And so on.

The 55-MPH speed limit was established to decrease the amount of gasoline
used, thereby saving a much-needed resource. An important byproduct has been
the reduction of automobile fatalities on the highways. Furthermore, we all, | be-
lieve, have a social responsibility to obey our laws in order to strengthen our socie-
ty. If anindividual (or group of people) objects to a law, there are legal ways to
eliminate it. In fact, that's just what has been done with radar-detector prohibitions!
They've been virtually overcome legally, though | must admit that | find this broad
interpretation of the Communications Act of 1934 (U.S.C. Title 47) unsettling.

POPULAR ELECTRONICS
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25 FACT-FILLED CHAPTERS
ARRANGED IN “EASY-TO-FIND”
QUESTION AND ANSWER FORM

« Basic Principles of Sound

« Acoustics, Studio technigues, and
Equipment

« Constant-Speed Devices, Motors, and
Generators

* Microphones

l « Attenuators

« Equalizers

I« Wave Filters

» Transformers and Coils

« Sound Mixers

+ VU and Volume Indicator Meters

» Vacuum Tubes, Transisters, and Diodes

« Audio Amplifiers

» Disc Recording

« Cutting Heads

« Recording and Reproducing Styli

* Pickups

« Magnetic Recorcing

« Optical Film Recording

Motion Picture Projection Equipment
Loudspeakers, Enclosures, Headphones,
and Hearing Aids

* Power Supplies

* Test Equipment

« Audio-Frequency Measurements

« Installation Technigues

« General Information, Charts and Tatles
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Yours to examine FREE for 15 days. <%,

Be our guest. Examine the AUDIO
CYCLOPEDIA free for 15 cays. You'll find
out why it is considered the most compre-
hensive and authoritative bcok ever written
on the subject. And you'll get a FREE $3.50
bonus book to keep no matter what!

The AUDIO CYCLOPEDIA is literally a one-
book audio library. It has long been con-
sidered “the bible" by amateur stereo buffs
as well as professional technicians. That's
why you'll find it in constant use not only in
home workshops and at stereo centers, but
also in recording studios, broadcast booths
and concert halls.

This giant reference book is over 3" thick,

and packed with 1,757 illustrated pages. It
features 3,645 questions and answers and
a 50 page “instant-find" index for subject
identification. It is truly the big one in audio
electronics and it puts all the information
you'll ever need right at your fingertips,
chapter by chapter.

Send for the AUDIO CYCLOPEDIA today.

If you don't agree that it's the most impcr-
tant piece of audio equipment you own,
just return it within 15 days. You won't owe
a cent. And no matter what you decide
you'll get a free $3.50 copy of The ABCs of
Tape Recording to keep just for mailing

the coupon.

E—

FREE-BOOK
FREE-TRIAL COUPON

Save postage & handling costs. Full
payment enclosed (plus tax where
applicable). 15-day return privilege
still applies.

AmericanRadioHistorv.Com

Yes, please rush me the AUDIO CYCLOPEDIA
(#21455) for my free trial. | understand-if not
completely satisfied, | may return it within 15 days, |
and owe nothing. Otherwise, it's mine to keep for

only $34.00 plus postage and handling and local

taxes (where applicable).

And, whatever | decide, a copy of “The ABZ's of
Tape Recording” (valued at $3.50) is mine fres!

Name
Address
City
state Zip

Mail to Audel EB35A

( 4300 W. 62nd Street
Indianapolis, Indiana 46206
® A Division of Howard W, Sams & Co.. Inc.
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Letters

GETTING MANUFACTURERS' INFO

In the August 1977 Solid State column, it
was stated that a lot of good ideas and manu-
facturers’ information can be obtained from

Use Quick-Wedge towire in panelights,
rackmount components, connect a
barrier block, fasjen circui_t modules.

the pamphlets published by manufacturers.
What | would like to know is how one goes
about receiving these pamphlets. —Kenneth
J. Goodnow, Tucson, AZ

Each of the manufacturers mentioned in
the Solid State column is accompanied by an
address to which you can write to obtain
more information (pamphlets, specifications
sheets, etc.).

MOS STATIC DAMAGE

In "How to Avoid Static Damage to MOS
Devices” (August 1977), a number of compa-
nies that market products for safe handling of
MOS devices were mentioned. We noted,
however, that Walter G. Legge Company,

y

They do all that drdinary screwdrivers do,
PLUS they hold and start the screw

= e

QUICK-WEDGE

SCREW - HOLDING SCREWDRIVER
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I Bearcat -'// Scanner

Ml -0 50x 1002 DEPT.

T'(V‘ZOMMUNIC,O«TIONS ELECTRONICS

$289.

The Bearcat 210 super synthesized receiver
scans and searches over 16,000 different
frequencies without expensive crystals.
The Bearcat 210 covers 32-50, 146-174 &
416-512 Mhz., and has AC/DC operation.
Save over $60.00 now by ordering on our 24
hour toll-free credit card order line
800-521-4414. In Michigan and outside the
U.S. call 313-994-4441, Add $5.00 for
shipping in the U.S. or $9.00 for air UPS to
the west coast. Charge cards or money
orders only. Foreign orders invited.

8

ANN ARBOR, MICHIGAN 48106

L--------m---mun-nm-m——
6
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Inc. (101 Park Avenue, New York, NY
10017), one of the oldest firms in this field,
was not mentioned. We manufacture very so-
phisticated “Personnel Grounding Devices."
All are insulated and have resistors to protect
both the MOS devices and the personnel who
handle them.

We also make conductive coatings in vari-
ous colors that can be used on benches,
floors, containers, etc. This product costs
about 5¢ per square foot to apply and elimi-
nates tripping hazards from mats and trailing
wires. —Ralph C. Ohlbach, Walter H. Legge
Co., Inc., New York, NY.

USING LIFT-IT ON GRAPH PAPER

| read with interest "New ‘No Camera’
Printed Circuit Board Methods” (May 1977). 1
would like to know whether or not the Lift-it
emulsion will remove any of the ruled lines on
the graph paper | am using. —Len Buchanan,
Scarborough, Ontario, Canada

The Lift-It emulsion works best when lifting
the etching and drilling guides for pc boards
from printed magazine pages. However, if
you use it on home-made guides on graph
paper, be aware that the paper must not have
a glazed surface or be of “vellum” material.
Also, the ink used must be printer's or similar
type. You need not worry about lifting the grid
lines of the graph paper if the lines are rela-
tively fine and light biue or light green in color.
Neither of these colors is opaque to the ul-
traviolet light used when making exposures.

' OPTIMIZING PERFORMANGE

| noticed with great interest the “Portable

| 80-Hz Clock Oscillator” article in the July

| 1977 issue. | have design experience using

the MM5369 IC used in this application at

3.58 MHz and have found the IC to be unsta-

ble at 5 volts V. We found, after consulting

the manufacturer, that the MM5369 is speci-

fied for a minimum oscillating frequency of 2

MHz at 6 volts. | recommend appiying at least

| 8 volts for proper operation at 3.58 MHz, rath-

er than the 3 to 15 volts specified in the arti-

| cle. —Stan Apel, Torpey Controls & Engi-
| neering Ltd., Toronto, Canada.

| would like to pass on a few hints for ad-
| justing the MM5369 for proper operation.
Start off by setting the trimmer to the middle
of its range, rather than matching the divided
crystal frequency to the 60-Hz power line.
While the ac line is very accurate over a 24-
hour period, it is considerably less accurate
over shorter periods of time. If a frequency
counter is used to calibrate the circuit, be
aware that connecting it to pin 7 of the IC will
yield a slight frequency shift, even though the
output is buffered. You do not really want the
3.579545 MHz marked on the crystal; you
want either 3.579600 MHz for early produc-
tion MM5369's or 3.579540 MHz for the cur-
rent MM5369's.
The Parts List is misleading. Capacitors C2
and C3 must be relatively stable. Use NPO
(Continued on page 12)
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DIAGONAL

Two home training schools give you a
hobby-kit Color TV to assemble. Two
others give you a commercial set right
off the sheif. Neither was designed to
teach you how to repair Color TV's.
Only NRI invested the time and money
to design equipment with learning in mind!

No other home training school gives
you both a solid state Color TV and
SQ™ Quadraphonic Receiver

complete with four speakers . . . all in
one course. In fact, to even match this
kind of thorough training at another
school, you'd have to take an extra

Trademark of CBS, Inc.

AmericanRadioHistorv.Com

course costing hundreds of dollars
more. And only NRI courses in Color
TV/Audio servicing let you learn on
equipment designed specifically for
training

It's the only way you can (1) get the
feel of typical commercial circuitry, (2)
learn bench techniques while building
complete units from the ""ground' up,
(3) perform over 35 "'in-set”
experiments during construction, and
(4) end up with a 25" diagonal solid
state Color TV with cabinet and a 4-
channel Audio Center.

NRI passes the savings on to you

NRI engineering eliminates the cost of
buying from an outside source. We pay
no salesman's commission. Students
are enrolled by mail only. The savings
are passed on to you in the form of low
tuition fees, extras like the TV's console
cabinet and the Quadraphonic System;
professional test instruments like a 5"
triggered sweep oscilloscope, CMOS
digital frequency counter, and
integrated circuit Color TV pattern
generator. You can pay hundreds of
doHars more for similar courses and not

POPULAR ELECTRONICS



gives you this
for-learning

get a nickel's worth more in training
and equipment.

More know-how per dollar

It all boils down to the quality of
training you get for your money. In our
62-year history, more than a million
students have come to NRI and we're
fully approved for career training under
the G.1. Bill. We know the right way to

make home training pay dividends for you.

Some of those '‘right” things are bite-
size lessons to ease understanding and
speed learning . . . personal
consultation, and prompt grading of ail
tests . . . a full-time staff of
engineer/instructors to help if you need
it . .. the right kind of kits and
experiments to give you hands-on
training . . . and fully professional
programs oriented to full or part-time
career needs.

Also CB, Computer, & Other Courses
NRI offers not one, but five TV/Audio
servicing courses so you can tailor your
training to your budget. Or you can
study other oppo-tunity fields like Digital
Computer Electrenics, Citizens Band
Radio, Communications, Aircraft or

NOVEMBER 1977

complete
jo Center.

~w

Marine Electronics,

Mobile Radio and more. 3
Send for your free catalog and f
see for yourself that no one gives you

more training and equipment for your

dollar. There's no obligation and no

salesman will call.

If card is missing, write to:

N HI NRI SCHOOLS

w V‘ McGraw-Hill Continuing
c-‘ A Education Center

‘.‘ . 3939 Wisconsin Avenue,
B 1|l Washington. D.C. 20016

Sadicllictory Com
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In the
Black Il

Performance, beauty, quality
— three attributes that have
always been the hallmarks of
SAE products. SAE systems in
the past have had them, this
system’s predecessor had them,
and the new In The Black sys-
tem has them and much more.

The 2900 Parametric Pream-
plifier offers our new flexible
parametric tone control sys-
tem, full dubbing and tape EQ.
New phono and line circuitry
results in unparalled clarity

and definition with distortion
of less than 0.01¢, THD & IM.

The 2200 Stereo Power Ampli-
fier with fully complementary
circuitry delivers 100 Watts
RMS per channel from 20-20K
at less than 0.059, Total Har-
monic Distortion, from 250mW
to full rated power.

The 8000 Digital FM Tuner
has linear phase filters, phase-
lock multiplex, and of course,
our famous digital readout
tuning indicator system.

Combine these products to-
gether and you have a system
that ensures superior perform-
ance 1n all areas, excellent
control flexibility, and the sonic

quality that is typically SAE.
F F

_lAI__

Scientific Audio Electronics, Inc.
P.0. Box 60271 Terminal Annex, Los Angeles, CA 930060

CIRCLE NO 54 ON FREE INFORMATIDN CARD
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LETTERS (Continued from page 6)
ceramic, mica, or polystyrene. Anything else
will cause the frequency to drift with tempera-
ture changes. Resistor A1 need not be rated
at 20 megohms and 5% tolerance; any resis-
tor value between 5 megohms and 500 me-
gohms will work fine. Also, C1 can be an ordi-
nary 0.1-uF ceramic or 10-pF electrolytic ca-
pacitor instead of the expensive tantalum ca-
pacitor specified. Finally, we recommend at
least 5 volts V¢, with 9 volts appearing to be
the optimum. Going as high as 15 volts can
sometimes cause the crystal to oscillate on
its third harmonic. —Clive Tobin, Tobin Cine-
ma Systems, Seattle, WA.

ADDENDUM TO “READER CIRCUIT”

Many thanks for publishing my circuit for
the calculation/stopwatch adapter in the April
1977 Solid State column. | note, however,
that | omitted the connection from pin 13 of
IC2 to ground. This connection must be made
to enable the chip. Also, the debounce circuit-
ry in some calculators apparently does not re-
spond properly to the commands given at the
10-Hz rate. The solution to this is to put
another divider into the circuit so that the
switch operates at a 5-Hz rate. Some circuits
that can be used to accomplish this are
shown below. Using these circuits, it may be

necessary to experiment with the value of C4,
which determines the time the switch remains
closed; | found 0.033 wF to work best on one
of my slow calculators. With the slower rate,
naturally, the calculator should be keyed ., 2,
+, but the rest of the operation is the same.
—Will Hobbs, Eugene, OR

GREATER VISIBILITY

Many thanks for the "Morse-A-Letter”
(January 1977). When | buiit mine, 1 incorpo-
rated a matrix of 14" (6.35-mm) high-bright-
ness discrete LED's for the seven-segment
displays specified. My 5 x 7 matrix measures
approximately 3" x 2" (7.6 x 5.1 cm), which
is much easier to read and excellent to use in
code classes. My display can be read from
20’ (6.1 m) away.—Martin J. Forrest,
WABEWC/WB6VPC, San Jose, CA.

GETTING STARTED IN ATV

Your “TV For Radio Amateurs” Editorial in
the June 1977 issue interested me enough to
want to know more about Amateur TV. Now |
would like to know how one goes about find-
ing out if there is an ATV group operating in

AmericanRadioHistory Com

his area. Also, is there a magazine published
for or by the Amateur TV community ?—Mel-
vin D. Carpenter, Virginia Beach, VA.

To locate an ATV group operating in your
area, contact the ARRL (American Radio Re-
lay League, Inc., Newington, CT 06111).
There is also a bimonthly magazine, "Ama-
teur Television Magazine,” available for
$4.00 per year by subscription. (Write: "AS5:
Amateur Television Magazine,” P.O. Box
128, Whitmore Lake, M| 48189.)

IT WORKS!

After reading “Zap New Life into Ni-Cd Bat-
teries” (July 1977), | decided to give the
procedure outlined a try. My grass trimmer's
battery had given out just as described in the
article. So, ! had a good test for the zapping
procedure. It works!—Charles DeVoe, Paint-
ed Post, NY

WANTS MORE SWL ARTICLES

1 am writing this letter to express my plea-
sure with POPULAR ELECTRONICS, particularly
for the seasonal articles on SWL'ing by Glenn
Hauser and Dr. Richard E. Wood. | urge you
to devote more space to shortwave listening
articles; PE is one of two publications that
feature regular SWL articles, but it is a long
time between such articles. —David Jerard
Duke, WDX5DJD, El Paso, TX

The column will be increased to six times a
year, as will Amateur Radio.

OPENING STATEMENT CONTRADICTED

The opening statement of "Battery Charge
Monitor” by W.J. Prudhomme (June 1977) is
contradicted by information contained in
“Characteristics and Uses of Nickel-Cadmi-
um Batteries,” third edition, by the Interna-
tionai Nicke! Co., Inc. I have, however, seena
number of examples of the failure with short-
ing described in the article. On the other
hand, it is sometimes recommended that the
“memory” phenomenon sometimes ob-
served in NiCd celis that are repeatedly
charged after only partial discharge can be
overcome by complete discharge, then re-
charging.—Milford S. Brown, Albany, CA.

Out of Tune

In “Build a Digital Camera Shutter Timer"
(August 1977), DIS1 through DIS5, DL-04
seven-segment LED displays, are common-
cathode types, not common-anode as de-
scribed in the Parts List.

In “Build 'Cabonga’ Part 2" (September
1977), Fig. 6, the anode of D4 and the cath-
ode of D2 shouid not be grounded, but should
be connected only to the secondary of T1, as
in Fig. 7, the guides for the Combiner/Power
Pack pc board.

POPULAR ELECTRONICS
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LCD Watch Breakthrough...

[

MICRO-ALARM
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only $69.95!
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At last, a constant readout (no buttons to push) precision quartz electronic watch

with a built-in 24 hour alarm system.

A quiet revolution has been taking place in the electronic watch industry during the last few years. Push-button
LED’s are being replaced with continuous-display LCD watches; 4-digit displays are being replaced by 6-digit
readouts. This year there will be many such LCD watches available.
However, Winthrop-Rogers prides itself on offering not only the most technologically-perfect products available,

but also on introducing the most technologically-advanced products on the electronic market before they are
readily available. Therefore, we are pleased to announce the most remarkable achievement in electronic watch

technology to-date.

By combining the quartz-accuracy precision of the LCD watch with miniaturized alarm technology, we proudly
introduce the first CONTINUOUS DISPLAY ALARM WATCH. A watch that may not be available from other
sources for years can now be yours at a price hundreds of dollars less than you would imagine.

And now consider the incredible conven-
ience of a portable alarm clock handsomely
adorning your wrist at all times ! ! !

e Never again missing an appointment be-
cause you lost track of time.

o Never again missing a plane or a train
because you didn't relize how late it had
become.

o Never again forgetting to make that all-
important phone call.

o Never having to worry about forgetting
to take important medication on time.

o Never worrying about waking up from
that catnap, or at a hotel if your wake-up
call isn’t on time.

o Always being aware of when you should
be coming or going or doing all that your
hectic schedule demands — without de-
voting your valuable time to trying to
remember it all.

T55A

THE ALARM

The MICRO-ALARM has a 24 hour Alarm System,
allowing you to set your watch to signal at any
minute of the day or night {1,440 settings per day
are possible}. Once set, you need not be concerned
about your next appointment or train, plane or
phone call. The MICRO-ALARM will remember for
you and remind you when you need to be reminded.

SET TO RING
AT 7:55 A.M.

SNOOZE/REMIND CONTROL

For your convenience the MICRO-ALARM will
give one short heep prior to its full alarm cycle,
allowing you to turn it off without disturbing
others. If not deactivated after the first short
beep, the alarm will then beep for 15 continuous
seconds. Push the deactivate button twice and the
alarm is off. However, should you want a further
reminder, then push the deactivate button only
once and the alarm will go through its cycle again
in exactly 5 minutes, allowing you to continue
your current activity whether it be a snooze or
phone call without fear of forgetting your next
commitment.

NOVEMBER 1977
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6-DIGIT LCD DISPLAY

The MICRO-ALARM has a 6-digit readout showing
hours, minutes and seconds at a glance. Since the read-

ELEGANT MESH BRACELET

Each WICRO-ALARM comes with a 1 year limited
warranty. You may order in your choice of gold-
tone or silvertone case. Each for only $69.95 plus
$1.99 for shipping and handling. Each MICRO-
ALARM comes with a matching, elegant, thin
mesh bracelet, more handsome and much more
practical than those ”pull over-snap’’ type bracelets.
This band adjusts comfortably and easily, eliminat-
ing cumbersome link adjustments.

out is by Liquid Crystal Display (LCD) and not by
Light Emitting Diode (LED), no button has to be
pushed, the time is continuously displayed! A built
in night-light functions at the push of a button for
reading in darkness.
" AUGUST 15th .
FRIDAY B. ,S FAR

CALENDAR DISPLAY

Just one push of the control button converts the dis-
play into a 3-function calendar; displaying the month,
date of the month, and day of the week. The remark-
able memory built into the module knows each month
and the number of days in that month and resets
automatically on the first day of the new month.
QUARTZ ACCURACY

The MICRO-ALARM is extraordinarily accurate. Its

module is manufactured by Hughes Aircraft Company,
one of the world’s foremost manufacturers of micro-
electronics, and is guaranteed accurate to within 3
minutes a year (averaging less than 15 seconds per
month). Yeu can depend on the accuracy year after
year. There are no moving parts, so there is nothing
to wear out or even require servicing. The result of
this accuracy is that you can set your watch to the
second.

THINK ABOUT IT!
Even if you have no consistant need for a watch with a
built-in electronic alarm, the MICRO-ALARM is a valu-
able investment for its watch features alone:
1. It is the most up-to-date fully-functioning electronic
watch available today.
2. It is accurate to +/- 15 seconds per month, and never
has to be wound — put it on, and the time and date are
correct even if it has been in a drawer for a month!
3. Its elegant styling will compliment any attire — and
elicit compliments from your associates and friends.
4. At this price you can not find a better buy.
5. One day you will have a critical need to be reminded of
a vital appointment — and then, having used the alarm
function once, you will never again return to any other
reminder system.
6. Why buy an ordinary watch when you can own a
L MICRO-ALARM?

CIRCLE ND. 64 ON FREE INFORMATION CARD
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15 DAY TRIAL
Wear the MICRO-ALARM for 15 days to assure
yourself that this is no ordinary watch. If at
the end of that time you are dissatisfied for any
reason you may return it for a prompt refund,
no questions asked.

To order by credit card please phone
our 24-hour toll-free number:

800-325-6400 ask for Oper. 36
800-342-6600 ask for Operator 36
or mail the attached coupon with your
payment and the MICRO-ALARM will
be on its way to you.

Allow 3-4 Weeks For Delivery

Winthooy-Hogms <Gl voan

|
|
Box AB9, 1135 Greenridge Rd., Buffalo Grove, 11 60030 |
|
|

In Missouri:

Please send__ MICRO-ALARMS @ $69.95 each
plus $1.99 for shipping and handling.

— Silvertone MICRO-ALARM

Goldtone MICRO-ALARM

1f | am not completely satisfied | may return it
for a full refund. Total amount enclosed $.

|

|

|
.|
check or money order. {lllinois residents please |
add 5% sales tax.} No C.0.D.s please. |
Charge: 0O Amer. Exp. 0O Bank Amer./Visa |
O Master Charge MCBK#=_ __ _ __ t
|

'

1

1

|

|

|

!

1
|
|
|
|
[
| Card # -
|
|
|
|
|

Exp.
Signature
Name.
Address Apt.—
City __State__ Zip

To expediate shipping by UPS, please provide

13




New Products

Additional information on new products
covered in this section is available from
the manufacturers. Either circle the item’s
code number on the Reader Service Card
inside the back cover or write to the man-
ufacturer at the address given.

J.1.L. CB/AM-FM STEREO/CASSETTE UNIT

J.I.L.'s Model 615CB CB/car stereo/cassette
unit features a 40-channel CB transceiver, an
AM stereo FM receiver, and stereo cassette
player in a single in-dash package. An easy-
to-use control microphone puts all the CB
functions at hand: thumbwheel channel se-
lector, PTT control, r-f gain, LED channel
readout. Complementing the controls on the
mike are front-panel controls for CB/Radio-
Tape mode selector, variable squelch, RX
and TX indicator lights, and a stand-by con-

trol. The latter monitors CB while listening to
cassettes or radio. Whenever a message
comes through on a selected CB channel the
circuit interprets the program then returns to it
automatically at the end of the CB transmis-
sion. The cassette section includes controls
for fast forward/eject and tape play indicator.
The audio section delivers 5 W/ch rms power
output at a frequency range of 50-10,000 Hz.
$369.95.
CIRCLE NO. 89 ON FREE INFORMATION CARD

ASTATIC POWER MICROPHONE

The Astatic Corporation has announced the
introduction of its Model 1104C preamplified
base-station communication microphone.
Available in five colors, the new microphone
features base-mounted slide controls for ad-
justing the gain of the amplifier for the proper
modulation level and tone quality for individu-
al voices. An adjustable master gain control
is provided for preventing overmodulation
and distortion. The mike is powered by a 9-
volt battery and has a six-conductor coiled
cord that can be wired for virtually any type of
switching system in a transceiver. $83.00.
CIRCLE NO. 97 ON FREE INFORMATION CARD
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MICRO-ACOUSTICS PHONO CARTRIDGE

The new Model 530-mp is the top-of-the-line
phono cartridge offered by Micro-Acoustics
Corp. Each cartridge is supplied with an in-
dividual frequency curve. Rated frequency

response is 5 to 20,000 Hz *+ 1V4 dB. Track-
ing force range is 0.7 to 1.4 grams, and car-
tridge weight is 4 grams. Claimed channel
separation is 30 dB at 1000 Hz, 15 dB at
10,000 Hz. Output voltage is 3.5 mV each
channel at 5 cm/s peak recorded velocity.
Load requirements and cable capacitance
are specified at 10,000 to 100,000 ohms and
100 to 1500 pF, respectively. Each stylus is
light-beam oriented under a microscope.
$200.
CIRCLE NO. 92 ON FREE INFORMATION CARD

SBE MOBILE CB TRANSCEIVER

SBE's new Tahoe 40-channel AM CB trans-
ceiver measures only 7.25'D x 4.5W x
1.4’"H (18.4 x 11.4 x 3.6 cm) so that it can be
installed in locations where space is at a pre-
mium, such as in a minicompact or sports
car. The transceiver includes all the standard
features and controls available with large
rigs, including a large LED channel display.
Included in the front panel are volume and
squelch controls, channel selector, a PA
switch, and a red transmit (Tx) indicator that
lights up when the transmitter is keyed. The
transceiver includes PLL frequency synthesis
and a double-conversion receiver circuit that
employs a tiny four-pole bandpass filter.
CIRCLE NO. 93 ON FREE INFORMATION CARD

SANSUI STEREO FM RECEIVER

Sansui's Model G-3000 AM/stereo FM re-
ceiver has a rated power output of 26 watts
per channel minimum rms with both channels
driven into 8 ohms from 20 to 20,000 Hz, with
a THD of 0.15%. The power amplifier fea-
tures a differential input, Class A driver, and
push-pull OCL output stages. Overall fre-
quency response is said to be 10 to 50,000
Hz, +1, —2 dB. The tuner section includes a
PLL differential demodulator, quadrature de-
tector, and a low-pass filter to suppress the

AmericanRadioHistorv.Com

ultrasonic carrier. Harmonic distortion is rated
a 0.18% monaural, 0.25% stereo. The phono
preamp uses low-noise pnp Darlington tran-
sistors. Other features include microphone
mixing with level control, signal strength and
zero-center tuning meters, AM beat filter,
loudness switch, tape monitor, FM muting,
headphone jack, and a speaker selector
switch. Measures 17 1/16" W x 13 15/16”" D
X 61/16"H (43.3 x 35.4 x 15.4 cm). $280.
CIRCLE NO. 94 ON FREE INFORMATION CARD

HICKOK DUAL-TRACE 15-MHZ SCOPE

Hickok's Model 517 is a dual-trace, triggered-
sweep oscilloscope with 15 MHz response to
within 3 dB and claimed fool-proof triggering
to 27 MHz (30 MHz typical). Vertical sensitiv-
ity varies from 10 mV/cm to 50 V/cm in 12
calibrated steps, and is continuously variable
(uncalibrated) from 5 mV/cm to 50 mV/cm.
Risetime is said to be 24 ns, and overshoot
3% or less. Input impedance is 1 megohm
shunted by 30 pF. Operating modes are
channel A only, B only, A and B chopped, A
and B alternate, A + B (single trace algebraic
sum), and B — A (single trace algebraic dif-
ference). The Model 517's time base has
sweep rates of 0.5 us/cm to 0.2 s/cm in 18
calibrated steps. A X5 expander is switch se-
lectable. Among the Model 517's features are
internal, line, external, auto, slope, and TV
sync triggering, TV sync separators, TTL-
compatible Z axis (intensity) modulation, an
8- x 10-cm display, and a regulated power
supply. Includes two probes (10:1/direct and
10:1) and vectorscope overlay. Measures
174" D x 14-%" W x 7" H (445 x 37.2 x
17.8 cm) and weighs 13.5 Ib (6.1 kg). $695.
CIRCLE NO. 95 ON FREE INFORMATION CARD

PIONEER PROGRAM SOURCE SELECTOR

The Model U-24 program source selector
from Pioneer adds to the number of inputs
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and outputs usually available in conventional
preamplifiers and integrated amplifiers. It
makes available two AUX inputs; three phono
inputs; four tape input/output jacks; tape-to-
tape dubbing facilities; and three power am-
plifier outputs. All functions are pushbutton
selectable. The switching circuits of the Mod-
el U-24 are positioned near the rear panel,
adjacent to the actual input/output terminal
board, to reduce the use of shielded cable
and cut down on high-frequency losses due
to stray capacitance.
CIRCLE NO. 96 ON FREE INFORMATION CARD

VISONIK SPEAKER SYSTEM

The Sub-1 subwoofer from Visonik of Ameri-
ca, Inc., is designed to match the company's
David 502 speaker system. The Sub-1 fea-
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Let Walter H. Buchsbaum, one of the nation's leading electronics experts, show yo

how 4 easy-to-use

troubleshooting techniques
can solve 99% of your electronic

problems in record time!
Act now. Save $10.97. Publisher’s price: $12.95.

Yours for just $1.98.

Don’t spend one minute more than is necessary
on any troubleshooting job!

It's not a question of being lazy. It's just a
matter of knowing a sure and quick way to find
the defect. And that's the way you're going to
know.

Walter H. Buchsbaum, one of the most re-
spected authorities in electronics, has been
collecting surefire troubleshooting methods
for many years. From experts. In all areas of
electronics. Now he’s put the best of them,
along with his own proven techniques, into
TESTED ELECTRONICS TROUBLESHOOTING
METHODS.

This book is presently selling for $12.95. But,
now you can have it for just $1.98. YOU SAVE
$10.97!

It's our way of introducing you to the
Electronics Book Service, the no-risk book club
which is currently keeping over 50,000 techni-
cians, troubleshooters and hobbyists informed
of the best, more useful new books in the field of
electronics.

TESTED ELECTRONICS TROUBLE-
SHOOTING METHODS is typical of the selec-
tions we offer members. It gives you solid, expert
help on all kinds of troubleshooting problems. it
shows you how to save time—money—and work.

This is why we have chosen it to introduce you
to the Electronics Book Service. Join now, as a
trial member, and you'll receive your copy of
TESTED ELECTRONICS TROUBLESHOOTING
METHODS—for just $7.98! This is your only fi-
nancial commitment of membership. For the
Electronics Book Service is a risk-free book
club: As a member, you buy only what you want,
when you want, and always at a substantial dis-
count!

When you receive your copy of TESTED ELEC-
TRONICS TROUBLESHOOTING METHODS.
you'll learn an easy method that reduces the
bulk of electronic repair to the simple applica-
tion of 4 basic troubleshootig techniques. Four
minimum-time, maximum-efficiency proce-
dures that will solve 99% of your electronic re-
pair problems. And with record ease. speed and
accuracy.

e THE SYMPTOM-FUNCTION TECHNIQUE
will quickly isolate the defect to a particu-
lar part of the equipment. Once you iso-
late the trouble spot. . .

e THE SIGNAL-TRACING TECHNIQUE will
help you find the stage—amplifier—logic
gate—or whatever the cause of the trou-
ble.

e THE VOLTAGE-RESISTANCE TECHNI-
QUE will precisely pinpoint for you the
defective component.

e THE VOLTAGE-SUBSTITUTION TECH-
NIQUE will verify the trouble and, in some
types of equipment, find the solution
from among the remaining possibilities.

These 4 basic techniques form the foundation
for all successful troubleshooting. You can use
them singly or in combination. They work like
magic for all the top-level electronics experts.
And they'll work for you!

And these 4 techniquesaren’t the only sure-
fire troubleshooting techniques you'll find in
TESTED ELECTRONICS TROUBLESHOOTING
METHODS. Buchsbaum bring you a whole
battery of time-saving, work-saving methods
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— methods which the nation’s most success-
ful electronics experts are using.

For bonuses, Buchsbaum gives you additional
guidelines for getting the most out of your
equipment. You'll see how to test and calibrate
all standard meters. Even how to get the most
for your money when you select test equipment.

What's more, you'll discover methods for find-
ing and solving intermittent defects—which are
usually hard to find. And for dealing with inter-
ference defects—which are often mistaken for
component failure.

TESTED ELECTRONICS TROUBLESHOOT-
ING METHODS contains over 100 illustrations
that simplify these methods and formulas the
experts use. You'll have the circuit and block
diagrams — tables — charts —schematics —
and checklists that make Buchsbaum’s trou-
bleshooting techniques easy to apply.

With this battery of simplified troubleshoot-
ing techniques, you'll be able to handle all
kinds of electronic repair work quickly —
easily—economically. And without wasting
time—doing unnecessary extra work—or
going through endless trial-and-error. For these
reasons, TESTED ELECTRONICS TROUBLE-
SHOOTING METHODS is a perfect introduc-
tion to the .. .ELECTRONICS BOOK SERVICE.

The Electronics Book Service does a job
which you don't have time to do for yourself.
We carefully screen the hundreds of books on
the subject, select those which are the most
useful or whica bring you the latest informa-
tion on technical innovations and improve-
ments of prime importance.

Your membership is an ideal way to keep in
touch with the onrushing advances in elec-
tronicsand its applications —to keep on top of
a rapidly changing technology.

As a member, you can build a professional
library of superb quality and permanent
value—one whichwill meet your every interest
and requirement, always available for you to
consult for expert help in any need. And you
can acquire this library as quickly o~ as slowly
as you choose.

Remember, the Electronics Bock Service
has no minimum purchase requirements as do
many book clubs. Once you've paid $1.98 for
TESTED ELECTRONICS TROUBLESHOOT-
ING METHODS, you don't need to purchase
any further selections!

u
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Why delay? Mail the coupon below to get your
copy of this $12.95 handbook for only
$7.98—and to receive all the benefits of mem-
bership in the Electronics Book Service on a
risk-free trial basis. Fillout and mail your coupon
right away.

Here is the practical
and efficient way

in which the Electronics
Book Service operates.

1. When you enroll as a member, you
receive—for only $1.98 (plus postage and
handling, with tax where applicable)—your
copy of TESTED ELECTRONICS TROUBLE-
SHOOTING METHODS. This is the only obliga-
tion you are committed to make.

2- You are under no obligation to acceptany
minimum number of selections within any
time limit. You can take as many or as few as
you wish. And, you may resign at any time with
no obligation once you have paid for your copy
of TESTED ELECTRONICS TROUBLE-
SHOOTING METHODS.

3- On selections you do accept, your mem-
bership entitles you to a discount from the
publisher's list price. This discount is availa-
ble to members only and provides you with
substantial savings.

4, Every four weeks we'll send you a free
bulletin describing the current selection. If
you want the selection, no action is required; it
will be shipped to you automatically. If you
don't want it, just return the card enclosed
with the bulletin.

5- You have at least 10 days to decide
whether you want the selection or not. Return
the card so we receive it no later than the date
specified. If you don't have 10 days to answer
and receive an unwanted selection, returnitat
our expense.

6- Each bulletin also describes a number of
alternate or additional selections, also availa-
ble to you at the special discount price for

memtbers.

p— o= — — == e — == FILL OUT AND MAIL THIS COUPON TODAY. = = o = o oo e —y

ELECTRONICS BOOK SERVICE
Dept. 6651-P1(5), P.0. Box 42
West Nyack, N.Y. 10994

tax where applicable).

Name ___

Please enroll me in Electronics Book Service on a risk-free trial basis. | am to
receive announcements free of charge, and will be entitled to full privileges as a
member—without obligation to buy any specific number of club selections. As my
first selection under this trial membership, send me TESTED ELECTRONICS
TROUBLESHOOTING METHODS for only $1.98 (plus postage and handling, with

Address

City

A e =on e can e
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Needle in the
hi-fi haystack

Even we were astounded at how
difficult it isto find an adequate
other-brand replacement stylus fora
Shure cartridge. We recently
purchased 241 random styli that were
not manufactured by Shure, but were
being sold as replacements for our
cartridges. Only ONE of these 241
styli could pass the same basic
production line performance tests
that ALL genuine Shure styli must
pass. But don’t simply accept what
wesay here. Send for the documented
test results we've compiled for you in
data booklet # AL548. Insiston a
genuine Shure stylus so that your
cartridge will retain its original
performance capability—and at the
same time protect your records.

Shure Brothers Inc.
222 Hartrey Ave., Evanston, IL 60204

In Canada: A.C. Simmonds & Sons Limited

SISHURE §

Manufacturers of high fidelity components,
microphones, sound systems and related circuitry.

CIRCLE NO 55 ON FREE INFORMATION CARD

tures a 12" (30-cm) woofer and matrix cross-
over. The D-502, an improved version of the
David 50, is said to have an improved woofer
and crossover network. A LED in the D-502
flickers when the tweeter reaches its power-
handling limit to warn the user of an overdrive
condition. The Sub-1/D-502 combination is
rated to handie up to 200 watts/channel,
while minimum driving power is specified to
be 40 watts/channel. Frequency response of
the system is rated at +2 dB from 28 to
20,000 Hz. Crossover is nominally at 160 Hz.
The Sub-1 is available in a walnut wood cabi-
net with dark brown grille ($450) or dark gray
cabinet with handies, black foam gritle, and
bright metal surround ($500). The D-502 and
Sub-1 are available separately.
CIRCLE NO 97 ON FREE INFORMATION CARD

HAMMOND AUDIO EQUIPMENT RACK

The Audio-File equipment rack from Ham-
mond Industries, Inc. is designed to house

stereo equipment in a rack that takes up 22"
X 19" (55,9 x 48.3 cm) of floor space and
stands 48" (121.9 cm) high. The brushed alu-
minum mainframe is accented with black
Plexiglass side panels. The Audio-File is
available in kit form for $350. It is also avail-
able in a Decor Matching Kit of aluminum-
only design for about $210, which gives the
buyer the opportunity of selecting panels and
shelves to color match existing decor. Ad-
dress: Hammond Industries inc., 155 Michael!
Dr., Syosset, NY 11791
CIRCLE NO 98 ON FREE INFORMATION CARD

SENCORE CB SCOPE CONVERTER

Sencore’s Model CB44 27-MHz CB scope
frequency converter allows the display of CB
modulation envelopes on any oscilloscope
having a 1-MHz vertical bandwidth. in opera-
tion, the CB44's input cabile is attached to the
transceiver's antenna output jack and the
scope probe is attached to universal output
loops on the converter's enclosure. Power for
the converter circuity is taken from the incom-
ing CB signal. An internal dummy load dissi-
pates the transceiver's r-f output. A 1.2-V p-p
max. output at the transmitted frequency is
also provided for use with frequency count-
ers. The CB-44 can be used on any of the 40
CB channels. $75.
CIRCLE NO. 99 ON FREE INFORMATION CARD

HEATH TRI-OUTPUT POWER SUPPLY

The Heath Company's new Model IP-2718
experimenter's power supply kit has three

floating outputs that can be interconnected as
the user desires. A fixed 5-volt output at 1.5 A
dc and two variable 0-to-20-volt outputs at
0.5 A dc each are available at front-panel
binding posts. The two variable outputs can
be tracked to “follow” each other at any spec-
ified voltage difference. All outputs are short-
circuit protected with current limiting. They
can be operated independently, in series, or
in parallel. A switchable front-panel meter
monitors output voltages and currents. The
supply is also available factory assembled,
Model SP-2718. Prices are $80 (IP-2718)
and $140 (SP-2718).
CIRCLE NO. 90 ON FREE INFORMATION CARD

AUDIO-TECHNICA TONEARM LIFT

The Model AT6005 pneumatic tonearm lift
from Audio-Technica is designed to add a
built-in cueing feature to turntables not so
equipped. The arm operates by air pressure

rather than fiuid to eliminate leakage and
pressure changes that often occur as a result
of changes in temperature. The iift mech-
anism is said to be easily mounted on most
turntable bases and raises the tonearm 9/64”
(3.6 mm). For fiexible mounting, the lift
comes with a 20" (50.8-cm) rubber tube that
permits placing the lift actuator on any turnta-
ble base location. $30.
CIRCLE NO 100 ON FREE INFORMATION CARD
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Multicell midrange horn

Provides a true spatial image
Smooth 800-8000 Hz response
for a “live" presence.

Heavy-duty tweeter horn

Delivers crisp and clean highs
from 8000 to 25,000 Hz.

Treble, midrange L-pads
Calibrated controls for precise
adjustment of response to suit
room acoustics.

Oiled walnut veneer

We make speaker positioning
easy by including a cabinet with
the look and feel of fine furniture
— s0 the Mach Ore looks great
anywhere!

Removable grille
The sturdy gnlle frame snaps on
and off for easy access to the
response controls.
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FREE! New’78 Catalog

Massive
15" woofer

The acoustic suspension,
large-excursion cone has
an effective radiating
area of over 100 square
inches—the equivalent of
a huge air-pump — for
bass you can feel all the
way down to 20 Hz. The
four-layer voice ccil is
wound on a brass form for
heavy power handling
capacity—over 100 watts
peak program material

A great loudspeaker doesn't just please your ears. It reproduces deep bass
with a power and punch your entire body feels . .. it recreates the live
ambience so accurately that when you close your eyes, you're “on location” in
that auditorium, concert hall or night spot . . . and it delivers top performance
with both moderate and high-powered amplifiers. If you think we're talking
about a $400 speaker, you haven't experienced the Mach One. For under
$200 each*, you get incredible “live theatre” sound from a name you can
depend on: Realistic. Backed by 56 years in audio design, manufacture,
sales and service. So bring in your favorite record for a Mach One
audition, and discover the feel of music.

« Retail price may vary at individual stores and dealers

SOLD ONLY WHERE YOU SEE THIS SIGN:
Come in for your copy
and see what's really

new in electronics. 164
pages, 100 in full color.

2000 exclusive items. A TANDY COMPANY » FORT WORTH. TEXAS 76102

OVER 6000 LOCATIONS IN NINE COUNTRIES

AmericanRadioHistorv Com
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HOBBYISTS! ENGINEERS! TECHNICIANS! STUDENTS! {

Write and run machine language programs at home, display video graphics |
on your TV set and design microprocessor circuits — the very first night
— even if you've never used a computer before!

SPECIFICATIONS
ELF Il features an RCA
COSMAC COS/MOS 8-bit
microprocessor address-
able to 64k bytes with
DMA, interrupt, 16 regis-
ters. ALU, 256 byte RAM,
full hex keyboard, two
digit hex output display,
5 slot plug-in expansion
bus, stable crystal clock
for timing purposes and a
double-sided plated-
through PC board plus
RCA 1861 video IC to dis-
play any segment of mem-
ory on a video monitor or
TV screen,

USE ELF Il FOR... B

GAMES

Play interactive keyboard games,
games with analog inputs, games
utilizing your TV set for a video
display!

GRAPHICS

Create pictures, designs, alpha-.
numerics and fabulous animated
effects on your TV screen for
hour after hour of family fun!
CIRCUIT DESIGN

Design circuits using a micro-

processor. Use ELF ] as a
counter, alarm system, lock,
controller, thermostat, timer,

tefephone dialer, etc. The pos-
sibilities are infinite!
Coming Soon!

Exclusive Netronics Plug-in
Program Debugger and monitor
allows visual display of any
program on a clock pulse by
clock puise basis to help you
learn programming f-a-s-tl « 4k
memory ¢ Cassette 1/0 « D to
LA, A to D « Controller plug-ins.)

!
|
|
I
I
I
I
I
]
l
i
i
8
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- e s mm o em SEND TODAY ane o eon s - s
NETRONICS R&D LTD., Dept. PE11

RCA COSMAC microprocessor/mini-

computer

A THOUGHTFUL GIFT
FOR ANYONE WHO MUST
STAY UP TO DATE IN

COMPUTERS AND
ELECTRONICS!

ELFT 39995

333 Litchfield Road, New Milford, CT 06776 Phone (203) 354-9375

Yes! I want 1o run programs at
home and have enclosed:
0 $99.95 plus $3 p&h for RCA
COSMAC ELF II kit. Featured
in POPULAR ELECTRONICS.
Includes all components plus
everything you need to write
and run machine language pro-
grams plus the new Pixie chip
that lets you display video
graphics on your TV screen. De-
signed to give engineers practice
in computer programming and
microprocessor circuit design,
ELF Il is aiso perfect for college
and college-bound students (who
must understand computers for
any engineering, scientific or
business career). Easy instruc-
tions get you started right away,
even if you've never used a com-
puter before!

As your need for computing
power grows, five card expan-
sion bus (less connectors) allows
memory expansion, program de-
bugger/monitor, cassette /0, A
to D and D to A converters,
PROM, ASCII keyboard inputs,
L a - X X X I

controllers, etc. (soon to be
available as kits). Manual in-
cludes instructions for assembly,
testing, programming, video
graphics and games plus how
you can get ELF II User’s Club
bulletins. Kit can be assembled
in a single evening and you'll
still have time to run programs,
including games, video graphics,
controllers, etc., before going to
bed! [] $4.95 for 1.5 amp 6.3
VAC power supply, required for
ELF II kit. (0 $5.00 for RCA
1802 User's Manual.

0 I want mine wired and tested
with the power transformer and
RCA 1802 User’'s Manual for
$149.95 plus $3 p&h.

Conn. res. add sales tax.

NAME
ADDRESS.
CITY.

STATE ZIP.
[ Send info on other kits!
Dealer Inquiries Invited
=

T S goa~— & B ]

Get all the newest and latest information on the new MclIntosh Sol-
id State equipment in the McIntosh catalog. In addition you will
receive an FM station directory that covers all of North America.

Wisiesh
M s STIRce amsta teste

FM/FM STEREO - AM TUNER A

TODAY!

MX 113

j— — — —
|Dept.PE

I NAME

ND PREAMPLIFIER

Mclntosh Laboratory, Inc.
l East Side Station P.O. Box 96
Binghamton, N.Y. 13904

| ADDRESS

If you are in a hurry for your catalog please send the coupon to Mcintosh.
For non rush service send the Reader Service Card to the magazine.
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New Literature

ALLISON SPEAKER CATALOG

Allison Acoustics' new catalog describes its
line of loudspeaker systems. An introductory
section explains the operating principle of Al-
lison’s convex-diaphragm, mid-range and
tweeter drivers and how its room-matched
speaker systems generate flat power output.
Comprehensive mechanical, electrical and
performance specifications for each model
are included. Address: Allison Acoustics,
Inc., 7 Tech Circle, Natick, MA 01760.

UL SAFETY REQUIREMENT SPECS

"How to Specify Products That Meet UL
Safety Requirements” is a new brochure
from Underwriters Laboratories, Inc. Written
in a question and answer format, the guide
provides information on the specification of
products, materials and systems that meet
UL requirements. Address: Underwriters
Laboratories, Inc., Public Information Office,
207 E. Ohio St., Chicago, IL 60611.

CITIZENS BAND BOOKLET

“The ABC's of CB" by Sparkomatic dis-
cusses the components of a CB system and
what to check before buying them; FCC rules
and regulations; and the advantages of own-
ing a CB radio. A glossary of code terms and
a list of sample “handles” are also included.
Price, 50 cents. Address: Sparkomatic Corp.,
Milford, PA 18337.

ALEXANDER BATTERY CATALOG

An 8-page catalog from Alexander Manufac-
turing describes its line of batteries for com-
munications and portable video equipment.
Nickel-cadmium and alkaline-mercury batter-
ies are listed, including a line of replacement
batteries for ENG video tape recorders and
cameras. Comprehensive electrical specifi-
cations are provided. A section describing the
company's automatic battery chargers is also
included. Address: Alexander Manufacturing
Co., Box 1645, Mason City, IA 50401.

CONSUMER GUIDE TO METRICS

The Commerce Department's National Bu-
reau of Standards has revised and updated
its guidebook “What About Metric?"” The new
edition includes changes that resulted from
the passage of the Metric Conversion Act of
1975, and explains how the metric system
will be used on a daily basis with common
measures and weights problems. Price, 35
cents. Address: Consumer Information Cen-
ter, Pueblo, CO 81009.

POPULAR ELECTRONICS



MAGAZINES AT DISCOV!I
You SAVE up to 50%

Here's your chance for a real bargain bonanza on your favorite
magazines. You may select as many as five of these titles at the
special introductory rates shown below—up to 50% off! To
order, indizate the magazines you want by inserting their
code numbers in the boxes on the attached order card. Or

write to: MAGAZINES AT DISCOUNT, A Division of Ziff-
S Davis Publishing Co., PO. Box 2703, Boulder, Colorado
= 80322.

T¢

CODE
NOS.
(02) CAR & DRIVER You pay only $4.99
Reg. Reate: 12 Issues for $9.98
(70) CAR CLASSICS You pay only $8.98
Newsstand Rate: 6 Issues for $15.00
(03) CYCLE You pay only $4.99
Reg Rate: 12 Issues for $9.98
(04) FLYING You pay only $9.97
Reg. Rate: 12 Issues for $14.00
(71) FOUR WHEELER You pay only $5.49
Reg Rate: 12 Issues for $9.50
(28) MECHANICS ILLUSTRATED You pay only $5.96
Reg. Rate: 18 Issues for $9.97
(06) POPULAR ELECTRONICS You pay only $6.99
Reg. ate: 12 Issues for $12.00
(07) POPULAR PHOTOGRAPHY You pay only $4.99
Reg. ate: 12 Issues for $9.98
(35) POPULAR SCIENCE You pay only $5.97
Reg. ate: 18 Issues for $11.91
(08) PSYCHOLOGY TODAY You pay only $6.97
Re¢. Rate: 12 Issues for $12.00
(56) ROLLING STONE You pay only $9.00
Re¢. Rate: 26 Issues for $18.0
(09) SKEMG You pay only $4.99
Reg . Rate: 7 Issues for $7.98
(38) SPOR™S ILLUSTRATED You pay only $9.97 (Reg. Rate).
Newss:and Rate: 26 Issues for $26.00
Bl (11) STEREO REVIEW You pay only $3.99
Reg. Ante: 12 Issues for $7.98
(40) TIME You pay only $12.50
Newssiand Rate: 25 Issues for $25.00
(41) TV 3UADE You pay only $8.35
Lowes Available Sub. Rate tor 32 Issues
(99) TV GUADE You pay only $13.56
Lowes: Available Sub. Rate for 52 Issues
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~Stereo Scene

By Ralph Hodges

NEW TESTS FOR LOUDSPEAKERS

HE MORE | think about it, the more

convinced | become that your typi-
cal littte neighborhood hi-fi test lab is no-
where without—at the very least—a
spectrum analyzer. A colleague dropped
in the other day with his Hewlett-Pac-
kard 3580A, in order to examine a lac-
quer disc he had just had mastered at a
downtown studio. The ease with which
he rocketed through a series of tests
that would have taken me endless time
and interconnecting cables (only to find
out, much later, that what | had mea-
sured was the hum from some faulty
ground) was most depressing.

With practice my friend has become a
fair hand with his instrument, so that he
was halfway finished with his work be-
fore | had abandoned my search for an
unused ac wall outlet (not realizing that
the H-P has a self-contained battery
pack). So now, contemplating my only
recently acquired and quite conventional
THD and IM analyzers, | know how a
modern commando might feel when he
must face the world armed only with a
stone axe. Furthermore, things have
gotten to the point where some people
feel that even a spectrum analyzer is
primitive equipment. “Your basic spec-
trum analyzer is okay, to be sure, but it
doesn’t begin to achieve its full useful-
ness until interfaced with your basic lab-
oratory computer.” And etcetera.

The Well-Tested Speaker. What
the new shape of test instrumentation
will mean to the development and evalu-
ation of loudspeakers is as yet a little
hard to say. Several speaker manufac-
turers and even a few speaker reviewers
have embraced the new technology for
its awesome power, particularly in stud-
ies relating to loudspeaker performance
in the time domain. Here, there appears
to be much remaining to be accom-
plished. To date their work has generally
shown that, yes, in the objective sense,
the typical loudspeaker’s performance is
every bit as bad as we all suspected.
Thus, we have been left to puzzie out
why devices that measure so bad can

22

manage to sound so good to our ears.

On the other hand, the new measure-
ment techniques have permitted some
appreciable (objective) improvements in
these areas of speaker performance,
and the products embodying them have
been marching into the marketplace in
steadily increasing numbers. So far,
most reviewers have found that the best
of these is every bit as good as the best
speaker systems designed without
benefit of the new techniques. However,
they have not as yet had any universally
persuasive or consistent reason to de-
clare them any better.

For example, in recent years hologra-
phy has provided a whole new way of
studying the behavior of loudspeaker
diaphragms. And, sure enough, coher-
ent-light photographs have shown time
and again that speaker cones move as
ideally rigid pistons a.lot less of the time
than we would like. In particular, photo-
graphs of tweeter domes have revealed
that as frequency increases, there is of-
ten a tendency for the central region of
the dome to physically decouple from
the periphery near the voice coil. in ef-
fect, under high accelerations the center

mericanRadioH isd

of the dome tries to stand still, turning
the diaphragm into a ring radiator in-
stead of an integral piston. Since a ring
radiator of this type has undesirable dis-
persion characteristics, it has been sug-
gested that a cone tweeter with a small-
diameter voice coil is likely to exhibit bet-
ter dispersion at very high frequencies
than a dome. However, the plausibility of
this case notwithstanding, you'll notice
that the popularity of the dome device
has not perceptibly declined with speak-
er designers. For many applications it
apparently remains the best compro-
mise between power-handling ability
and acceptable dispersion, and the so-
phistication with which its misbehavior
can be measured has not yet changed
the situation very much.

isolating Meaningful Distortion.
Elsewhere, the new techniques and in-
strumentation show signs of leading to
immediate and meaningful progress. In
the August 1977 Stereo Review, Peter
Fryer of Rank HI Flin England describes
investigations into several postulated
loudspeaker faults (Doppler distortion,
for example) that no one has yet really
succeeded in pinning down. These were
all phenomena that are difficult to mea-
sure, and hence their effects on the mu-
sic-listening experience have not been
characterized or quantified. instead of
trying to measure them as they exist in
available products, Fryer artificially gen-
erated these distortions through various
means and injected them (in known
amounts) into speakers he had reason
to believe were acceptably free of them
to begin with.

When Fryer was finished, the “mys-
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There are few DCamplifiers in the worla
WIth THD ass low as 002%.
But there’s only one priced under 400,

Introducirg the Technics SE-9060 stereo/monc DC
amplifier. Its concept is simple: amplification with
inaudible distortion.

Haw Technizs achieved this elusive goal is
not quite so simple. Like the difference our newly
developed dual FETs make in the current mirrcr-load
differential ampl f.er. They enable the SE-2060 to
achieve the DC stability necessary for the highest gain
in the crucial firsr stage.

Another difference is the constant current load
and cur-ent feedoack used in the voltage amplitier to
reduce distortion $o ¢ minimum. A minimum so ow it
is barely detectable with the most advanced
measuring equipmen-.

But inaudible distortion was not the engineers’
only goal. That's why Technics SE-92060 is a DC
amplifier. Each cmp section and the NFB loop is direct
couplec’ without the use of any capacitors. So. the
SE-9060 not only has inaudible distortion, it also

boasts flat frequency -esponse from DC to 100 kHz
with almost nonexisten: phase shift.

In addition to ail the improvements in the
amplifier stages, Technics alsc eliminated all signs of
trarsient distartion with completely independent
power supplies tor eacn channel.

Comparz speafications and prices. And you'll
r=alize there's no camparison for the SE-2060.

POWER OUTPUT: 70 wat-s per channel (stereo),
18C watts (mono) miv. RMS into 8 ohms from 20 Hz to
20 kHz with na more than 0.92% THD. INTERMOD-
ULATION DISTORTICM (%0 Hz: 7 kHz, 4: 1): 0.02%.
FREQUENCY RESPONSE: DC-100 kHz, + 0 dB,

— |dB. POWER 3ANDWIDTH: 5 Hz-50 kHz, — 3 dB.
S/M: 120 dB {IHF A). RZSIDUAL HUM & NOISE: 100 pV.
INPUT SENSITIV TY & IMPEDANCE: 1V/47k{L.
SUGGESTED RETAIL PRICE: $399.95*

Technics SE-2060. A rarz combination of audio
technology. A new stendard of audio excellence.

*Tecknics recommended or c2. but actual retuil price will be set by dealers.

TeChniCS Professional Series

by Panasonic
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tery distortion” that stood out as being
most irritating to listeners, even in rela-
tively small amounts, was a rather
prevelant distortion that he calls “de-
layed resonance.” Delayed resonance
is simply whatever “sound” of a reso-
nance persists after the input signal to
the loudspeaker has ceased. Because it
persists, it is presumably less subject to
psychoacoustic masking than a distor-
tion that cuts.off with the input. Fryer re-
ports he confidently expected the sharp,
“high-Q" type of resonance to be the
most objectionabile to listeners. It wasn't.
It seems such resonances involve so
narrow a band of frequencies that most
program material sets them off relatively
rarely. Nor were broadband low-Q reso-
nances a problem; they tended to be
heard as equalization errors, and could
be equalized out effectively. No, it was
the intermediate conditions that raised
the most objection—something that
would not have been obvious without
these investigations.

Measuring Delayed Resonances.
From the evidence of Fryer's work, it ap-
pears that something quite definite is
now known about a rather elusive loud-
speaker fault. Where can we go with this
knowledge? Very shortly, if not immedi-

ately, we can go into newly instrumented
laboratories well equipped to examine
complicated acoustic phenomena on a
real-time basis. The sort of work done by
JVC in computer-derived acoustic-
wave-form representations (as reported
in this column last year) has been con-
tinuing rapidly. And it happens that Fry-
er's work largely coincided with the de-
velopment at Acoustic Research of a
computer system that draws frequency-
response plots of a loudspeaker's output
at time intervals as closely spaced as
fifty millionths of a second (as shown in
the diagrams). AR refers to this process
as the “fingerprinting” of a speaker sys-
tem, and the result as a transient decay
plot. It begins with the speaker’s stimula-
tion by an impulse—a “gunshot” type of
input, well-defined in duration and in-
volving all audio frequencies. The test
microphone’s pickup then undergoes
spectrum analysis which goes to acom-
puter to evolve the frequency-response
plots shown, advancing along a time
axis that extends into the paper and be-
gins at the top of the diagrams.

Part A of the figure shows the poorer
loudspeaker, and the response ir-
regularities are precisely those delayed
resonances studied by Fryer. Note that
they occupy small-to-medium band-

widths, tending to confirm Fryer's view
that moderate-Q resonances are the
worst degraders of audio quality.

Interestingly, the AR computer will
provide these graphical data in three di-
mensions (using the overlaid red and
green lines once employed by 3-D com-
ic books), so that a sort of landscaped
profile of response plots receding into
the page can be viewed. Our editorial
budget does not provide for this kind of
printing (or for the red- and green-lensed
goggles that would have to be bound
into the magazine in order for you to see
it properly), so you'll have to take my
word for it.

Doppler Distortion Revisited. Af-
ter all these years there seems still to be
no agreement about Doppler distortion.
Can it be heard? If so, under what cir-
cumstances? And is it likely to be trou-
blesome with real program material
played on real audio systems? While
Fryer's investigations were busy dis-
proving the importance of Doppler dis-
tortion as an audio “problem,” other
voices were raised to indict it once
again.

Doppiler distortion is a frequency mod-
ulation of a high frequency or frequen-
cies by a low frequency, taking place

CAN YOU OUTSMART
OUR COMPUTER?

Don't be too sure. The computer built into
Parker Brothers' new game Code Name:
Sector™ is capable of making thousands
of calculations per second. It's as
powerful as early computers that filled
entire rooms and sold for millions of

dollars. And, while it gives you
cluesto track down and sink a
hidden electronic submarine, it

also helps the sub escape and __l’-' h

counter-attack. That's the
catch that makes every game
areal challenge. Whether
you're playing alone or
against others, your
toughest opponent is the
computer. Code Name:
Sector™, the new elec-
tronic board game from
Parker Brothers. It'sa
game with a mind of its own.

\ PARKER
GAMES

\

©)1977 Parker Brothers Division of General Mills Fun Group Inc.. Salem, Mass. 01970,
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Infroducing the Technics SI-P030 funer.
Purists would feel better if it cost over #1000

-]

To some, tuness that offer 0.08% “HD, 50 cB stereo
separation, a capture ratio of 0.8 dB and waveform
fidelity stould demand a price tag of over $1,000.
But with the ST-20G0 this performance can e yours
for under $490* :

That's quite a feat for a tuner. But then the
ST-9030 is quite a tu-er. It has two completzly
independent IF circu ts: A narrow band, for ultra-sharp
selectivity. And a wide band, for vltra-high separation
and ultra-low distort on. It even selects the -~ight-band,
depending o~ recep-ion conditions, automatically.

Both bends givs you the same extend=d flat
frequency respcnse. Because, unlike conventional
tuners, the S-9030 utilizes an electronic pilct cancel
circuit that cuts the pilot signal, without cuting any of
the high end. It's ingenious. And aTechnics nnovation.

The Technics S-9030 has one of the quietest,
most sensitive front ends of any tuner. With an
advanced linear frequency 8-garged tunirg capacitor
and 3 doublz-tuned circuits, plus dual gate MOS

FETs in the 2-stage RF amplifie- and balenced mixer
circuit. What's more, there's a servo tuning cizuit that
locks into the tuned frequency, “egardless of minor
fluctuations. The result: Nzgliciole drift disto-ion and
mcx mum sterec separation.

Technics ST-9030. Compase specificctiors.
Comrpare prices. And you'll redize thare's redly no
com>odrison.

THD (stereo): Wide—0.0€% (1kHz). Narow—0.3%
(1kFz).-S/N: 80 dB. FREQUENCY RESPCNSE: Z0Hz—

18 kHz + 0.1, — 0.5 dB. SELECTIVITY: Wide—25 dB.
Nar-ow—90 dB CAPTURE RATI: Wide—0.8 B,
Nar-ow—2.0 dE. IF, IMAGE and SPURIOLS REPONSE
REJECTIONS (98 mHz): 135 dB AM SUPPEESSIDN
(wice): 58 dB. STEREO SEFARATION (1 kHz): wide—50
dB. Narrow—40 dB. CARRIER LEAK: Vericble — 65 dB
(19 <Hz). Fixed —70 dB (19 k—z, 38 <Hz). SUGGESTED
RETAIL PRICE: $329.95*

Technics $7-9030. A rore zombinat on o~ audio
tecknolcgy. A new standard cf audic excel ece.

*Techrics recommended price, but cctuol etail orice wil be -et by deaters.

TeChniCS Professional Series

by Panasonic
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ISORTIP.

cordless
soldering
iron for
heavy-use
applications.

Complete
recharge in an
hour;

partlal recharge

for use in a
few minutes.

Up to 125 electronic joints or more
per charge. Low voltage, battery
powered, ground free isolated tip
design. Ask your electronics dealer.
16 snap-in tips w7,

to fit any job N
plus a PC Drill. QY-
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T = L
- = §“’§\§

X
g

WAHL CLIPPER CORPORATION
Originators of Practical Cordiess Soldering
Sterling, lltinois 6108t » (815) 625-6525

“*Manufacturing Excellence Since 1919
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when a single loudspeaker diaphragm is
called upon to reproduce both. Woofers
are usually the accused agents when
Doppler distortion is cited, because
theirs are the only diaphragms making
large enough in-and-out excursions to
make the effect possible at all,

Fryer used frequencies within the au-
dio range in experiments that seemed to
prove that Doppler effects virtually never
achieve sufficient magnitude to be audi-

Tomlinson Holman of Apt Corporation
reports that it is precisely those frequen-
cies outside the audio range that are go-
ing to cause the trouble: specifically, fre-
quencies from record warps and defor-
mations, which peak in energy around 4
to 6 Hz on many record players (as a re-

Try this exciting
new hobby! suid

your own electronic concert
organ. Its easy. No technical
knowledge required. Just
follow the clearly pictured
instructions of the famous
Wersi do-it-yourself system.
Choose from seven different
models. Send $2.00
(refundable) with coupon for
colorful 104 page catalog.

OUWERSI

Wersi Electronics, Inc.
Dept.42, Box 5318

1720 Hempstead Road
Lancaster. PA 17601

Name . —

B e i oo e e i e o

Address

|

|

|

|

l Enclosed is $2.00 for my copy of your 104 page catalog.
(

|

|

l City

Zip
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ble with typical hi-fi speakers. Now,

sult of arm-cartridge resonance). It hap-
pens that the ear's sensitivity to flutter
also peaks at about 4 Hz. Moreover, it is
certain that the woofer-of an air-suspen-
sion or ported speaker system will be
undergoing very large excursions if it is
being stimulated by any significant
amount of 4-Hz energy.

Holman confidently claims that he has
heard and demonstrated Doppler effects
produced by infrasonic signals any num-
ber of times, and that this is the primary
reason for the steep low-cut filter he
builds into his phono preamplifiers. |
cannot yet report on this matter from
first-hand experience, but | can at least
pass along the information for the bene-
fit of those readers who would like to
look into it themselves. <

Decay of an impulse I
stignal with time as

reproduced by a WO
poor loudspeaker >
(above) and a good K

one (at right).

PR
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WHAT THE EXPERTS
CALLED THE BEST
LAST YEARWASN'T
GOOD ENOUGH FOR US.

“IT CANNOT BE FAULTED."
SA 9500-STEREO REVIEW
"AS NEAR TO PERFECT AS WE'VE
ENCOUNTERED.” TX 9500-POPULAR
ELECTRONICS
"CERTAINLY ONE OF THE BEST... AT ANY
PRICE” TX 9500-MODERN HI FI

Last year, the experts paid Pioneer’s
integrated amps and tuners some of the highest
compliments ever.

But rather than sitting back and resting on
our laurels, we set out to build even better amps
and tuners. Amps and tuners that would notonly
surpass anything we'd ever built before, but
anything anyone ever built before.

Our new TX 950011 tuner is a perfect
example.

Its front end features three newly developed
tield eftect transistors that work to let you pull in
beautiful FM reception no matter how far you
live from the transmitter.

It has separate bandwidths for weak and
strong stations. Which means you can filter all
the noise out of weak stations without worrying
about overtiltering strong ones.

And where most tuners have multiplex
circuits that accidentally cut out some of the
frequencies that add depth and presence to the
music, the multiplex circuit in the TX 9500Il
preserves them. So the music begins to sound as
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it it's coming live from your living room, instead
of from some radio station miles away.
Naturally, after developing a tuner this
advanced, we had no choice but to create an
amplitier that could match it.
That amplitier is our new SA 9500I1. A tully

integrated amplifier that’s capable of producing a
continuous power output of 80 watts per
channel RMS into eight ohms, from 20 to
20,000 hertz, with no more than O.1% total
harmonic distortion.

In other words, an amp that cannot only
reproduce the entire audible frequency range of
every conceivable instrument, but an amp that
can reproduce all music with a total harmonic
distortion level well under what the human ear
canhear.

Obviously, both the SA 950011 and the TX
9500I1 are very sophisticated pieces of
equipment. But all of the engineering skill that
went into making them has gone into every tuner
and amplitier in our new series II. No matter
what the price, no matter what the
specifications.

And that's something you don't have to be

an expert to appreciate.
High Fidelity Components

WPIONEER

WE BRING ITBACK ALIVE.

© 1977 U.S. Ploneer Beatronics, 85 Oxford Drive, Moonachie, New Jersey 07074.
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When you do.you’ll probably pick CIFE,
You can’t afford to scttle for
less when it comes to something like
electronics training that could
affiect your whole life.
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hen you shop around for

tires, you look for a bar-
gain. After all, if it’s the same
brand, better price —why not
save money?

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

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

koKX

If you talked to some of our
%;aduates, chances are you'd

d a lot of them shopped
around for their training. They
pretty much knew what was
available. And they picked CIE
as number one.

Why you should
shop around yourself.

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

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

What you should look
for first.

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

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

How practical
is the training?
This is the next big impor-
tant question. After all, your
career will be built on what you
can do—and on how
well you do it.
ere are
ways some
of CIE’s
trouble-
shooting
programs Segg
help you get
your “hands-on”
training. . .
With CIE’s
Experimental
Electronics
Laboratory...
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simply this:

All this training takes
effort. But you'll enjoy it. And
it's a real plus for a trouble-
shooting career!

Do you prepare for
your FCC License?

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

For some troubleshootin
jobs, you must have your FCé
License. For others, employers
often consider it a mark in your
favor. Either way, it's govern-
ment-certified proof of specific
knowledge and skills!

More than half of CIE’s
courses prepare you for the

overnment-administered FCC

icense exam. In continuin
surveys, nearly 4 out of 5C
graduates who take the exam

you learn and review the basics—
perform dozens of experiments.
Plus, you use a 3-in-1 precision
Multimeter to learn testing,
checking, analyzing!

When you build your
own 5 MHz Triggered-
Sweep, Solid-State Osecil-
loscope you take your first
real professional step. You use
it as a doctor uses an X-ray
machine —to “read” waveform

get their Licenses!
patterns...lock themin. ..
study, understand and inter- Shop al,"““ld ...but send
pret them! for CIE’s free school
When you get your catalog first?

Zenith 19-inch Diagonal Mail the card. If it’s gone,
cut out and mail the coupon. If
you prefer to write, men-
tion the name and date
of this magazine. We’ll
send youa copyof CIE’s
FREE school catalog —
plus a complete pack-
age of independent
home study information!
For your convenience,
we’ll try to have a repre-
sentative contact you to
answer your questions.
Malfl the card or coupon—
or write: CIE, 1776 East
17th St., Cleveland,

Solid-State Color TV you

Pattzrn simulated.

apply your new skills to some

real on-the-job-type trouble- OH 44114.

shooting! You learn to trace

signal flow. . . locate malfunc-

tions. . . restore perfect operat- AN BN BN 0NN N B . e

CI Cleveland Inatitute
I of Electronics, Inc.

1776 East 17th Street, Claveland, Orvo 44114
Accredited Member National Home Study Courcit

O YES...'m shopping around
for the right kind of career training
in electronics troubleshooting —and
CIE sounds well worth looking into.
Please send me my FREE CIE school
catalog —including details about
troubleshooting courses — plus my
FREE package of home study

ing standards —just as with any
sophisticated electronics
equipment!

T

you work with a completely

i
When .
[]
[

solid'state Color information!
$ Bar Generator— PE-46
actually a TV signal Print Name.
transmitter—you study Addsess Apt.
up to ten different '
patterns on your TV City
screen. . . explore digi- State Zip
tal logic circuits. . . observe Age Fhone -

{arca co-dc )
Check box for G.1. Bill information:
[J Veteran [] Active Duty

Mail today?

the action of a crystal-con-
trolled oscillator!

Of course, CIE offers a
more advanced training pro-
gram, too. But the main point is
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Julian Hirsch
9 Audio Reports

HIRSCH/HOUCK LABORATORIES

O ANYONE who remembers when 1% distortion

was considered to be ‘‘negligible,” the refinement
of modern amplifiers is nothing less than amazing.
Conventional distortion measurements, either of har-
monic or intermodulation components, can now be
made only with the aid of the most sophisticated test
instruments, and few people would seriously claim
that a total harmonic distortion measurement of
0.002% implies a better sounding amplifier than one
of 0.02%.

Nevertheless, amplifier designers continue to
search for ways to improve the performance of their
products. Admittedly, the audible benefits of most re-
cent “improvements’ are quite subtle, and in some
cases debatable. Usually, the “‘improvement” is not
measurable by established techniques, necessitating
the creation of new measurement methods or in-
strumentation. A case in point is the so-called ‘‘dy-
namic crosstalk” effect, which has received attention
from a number of amplifier manufacturers. This is a
very-low-frequency phenomenon in which a power-
ful transient at a low audio or subaudible frequency
is present in one stereo channel but influences the
output of the other channel. It is the result of a com-
mon power supply impedance, where a large current
drawn by one channel causes a temporary shift of the
operating voltages in the other channel. In an ex-
treme case, it is claimed, this can modulate the pro-
gram in the second channel with the low-frequency
transient in the first channel.

One might ask, how does this differ from ordinary
intermodulation distortion? As I see it, it differs in
two basic respects: First, the low- and high-frequency
signals are not present in the same program channel,
so that the intermodulation occurs only through in-
teractions via the common power supply impedance.
Second, the IM effect is not caused by a direct modu-
lation of one waveform by another, but rather by the
envelope of a low frequency transient affecting high-
er-frequency signals. This being so, no IM would be
detectable in a conventional steady-state measure-
ment, but only when a low-frequency transient oc-
curs.

If this effect exists, the most logical way to elimi-
nate it is by separating the power supplies for the two
channels (assuming that the amplifier circuits have
already been designed to minimize the effects of tran-
sient supply voltage changes). This can be done at
32

DYNAMIC CROSSTALK

minimum expense by using separate rectifier and
filter systems with a common power transformer. A
more complete isolation results from using separate
power transformers as well for the two channels.

This was the approach taken by the designers of
the Mitsubishi Model DA-A15 amplifier reviewed
here. Of course, this use of separate power supplies
and transformers is not new. Harman-Kardon has em-
ployed separate power transformers for some years in
its receivers and amplifiers and, more recently, this
feature has been used in amplifiers from Kenwood,
Pioneer, and other well-known manufacturers.

Two questions naturally come to mind. Can the
effect of separate power supplies (or the lack thereof)
be measured, and can it be heard? Dynamic crosstalk
can be measured by applying a low-frequency tran-
sient signal (such as a pulse, square wave, or tone
burst) to one channel and a high-frequency continu-
ous signal, or no signal at all, to the other channel.
The magnitude of low-frequency output in the sec-
ond channel, compared to that in the first, is a mea-
sure of the crosstalk between channels, and the mod-
ulation imposed on the high-frequency signal, if any,
is a measure of the probable effect of such crosstalk
on program material.

In our laboratory tests, the crosstalk on amplifiers
with dual power supplies has been too low to mea-
sure, and the tests were not applied to enough con-
ventional amplifiers to provide a basis for compari-
son. Another test, potentially more sensitive, is to
drive one channel with a low-level, high-frequency
signal (we used 10,000 Hz at 0.1 watt) and the other
channel with a 10-Hz square wave at full power, such
as 100 watts. When the high-frequency signal is dis-
played on a spectrum analyzer, using a narrow, high
resolution scan, it should be possible to see the side-
bands resulting from even very low modulation per-
centages. (Our Hewlett-Packard Model 3580A
analyzer can reveal such sidebands down to a —90-
dB or lower level, corresponding to less than
0.003%). Even with this technique, no modulation
effects have been visible on dual power supply
amplifiers.

Much more pertinent is the second question, how-
ever. If it cannot be heard on conventional amplifiers,
“‘dynamic crosstalk” can hardly be considered a seri-
ous problem in sound reproduction, and its elimina-
tion, however praiseworthy, is of secondary impor-
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tance. I have never heard anything that could be
identified as “‘dynamic crosstalk.” To me, amplifiers
lacking such crosstalk sound exactly like others that
presumably are not immune to the effect.

This is not to say that dynamic crosstalk does not
exist. Under laboratory measurement conditions,
with the appropriate test signals, it certainly does (or
can) exist. However, a little thought will reveal why
it is not, and cannot be, a significant effect from the
listener’s viewpoint. Stereo channel separation at
very low frequencies is drastically degraded com-
pared to the midfrequency separation in stereo discs
(and sometimes in FM tuners). This is of little impor-
tance, since real music has little or no separation (di-
rectionality) at very low frequencies. Thus, a low fre-

quency transient, should it exist, will be present in
both playback channels at the same time, at nearly
the same level. Any direct crosstalk will be masked
by the high-level signal already present in the other
channel, and intermodulation of higher frequencies
will be masked by the high level of those signals. It is
difficult to imagine any ‘‘real world” condition, as
opposed to contrived laboratory conditions, in which
dynamic crosstalk might be heard (unless it were of
extraordinary amplitude).

As things stand, I must conclude that “dynamic
crosstalk” is one of the lesser aberrations with which
we have to cope in sound reproduction and is hardly
worth the effort and expense lavished by some manu-
facturers on its elimination.

NE = OSSP

MITSUBISHI MODEL DA-P10 PREAMPLIFIER AND
MODEL DA-A15 BASIC POWER AMPLIFIER

Preamp and power amplifier can be combined for 150 watts/channel integrated amplifier.

Mitsubishi, a ma-
jor manufacturer
: in Japan, has en-
BP0 | tered the U.S.
el market with a line
of unusual deluxe high-fidelity compo-
nents. Two of these, tested here, are the
Model DA-P10 preamplifier and Model
DA-A15 basic power amplifier. They are
sold as separate components but are
physically and electrically designed so
that they can be joined to form a single
integrated amplifier. The power amplifier
is rated to deliver 150 watts/channel into
8 ohms at 20 to 20,000 Hz with less than
0.1% harmonic and IM distortion when
driven by a 1-volt input. The preamplifier
has a nominal 1-volt output but can actu-
ally deliver up to 9 volts output to drive
any amplifier on the market.

The handles supplied with the amplifi-
er can be installed at the user’s option.
When in place, they permit the pream-
plifier to bolt into place to form a single
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rigid and heavy unit. Another option, not
tested here, is a peak-indicating power
meter in place of the preamplifier. In
this case the latter must be used as a
separate component.

The Model DA-P10 preamplifier
measures 1634"W x 8"D x 634"H (42.5
x 20.4 x 17 cm) and weighs 13 ib (15.8
kg). The Model DA-A15 power amplifier
has the same width and height dimen-
sions and is 1134” (28.5 cm) deep and
weighs 40 Ib (18 kg). The nationally ad-
vertised value of the preamplifier is
$290; the power amplifier is $590.

General Description. The most in-
teresting feature of the two units is their
complete separation of the two signal
channels. Mitsubishi calls this design
approach “Dual Monaural” construction.
The Model DA-P10 is literally two inde-
pendent monaural preamplifiers that
share only a common transformer (sep-
arate regulated power supplies are used
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for the two channels), function selector,
volume control, and chassis. In the pow-
er amplifier, the separation is even more
complete, since each channel has its
own power transformer as well.

The controls for each of the pream-
plifier's channels are arranged in a hori-
zontal row. They include a switch for a
subsonic filter with a 12-dB/octave rate
below 18 Hz, 11-position BAss and TRE-
BLE tone controls (with center DEFEAT
settings), and a LEVEL control. The large
ATTENUATOR knob, common to both
channels, is lightly detented at 2-dB in-
tervals over much of its range, with the
steps increasing in magnitude as the
control nears its —60-dB setting. In the
final counterclockwise position, the AT-
TENUATOR control shuts off the signal
entirely.

Lever switches along the bottom of
the control panel permit selection of
stereo or mono MODE, activating and
deactivating the TAPE MONITOR function,
and turning on and off the POWER. The
input SELECTOR at the upper right of the
panel has positions for two magnetic
phono cartridges and two high-level
sources (TUNER and Aux). There is a
PHONES jack that is designed to drive
low-impedance (8-ohm) phones from a
separate amplifier stage within the
preamplifier.

At the upper left of the panel is a
SPEAKERS switch that can connect either
of two pairs of speaker systems but not
both to the power amplifier or silence all
speakers for headphone listening. To
accomplish this, the power amplifier's
speaker outputs are not brought into the
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Chances are, someone you know just bought
a professional 32 digit DMM kit for less than $70.

FUNCTION — — RANGE

ﬁ————————lm 0V 1[3%
—————— 10pA  ImA  100mA

POWER AL Mp OHM — — MN 10K woon %0

Thousands of people have already bought the
Sabtronics Model 2000 . . . for two main reasons. First, its
incredible accuracy, range and professional features
And second, the incredibly low price of $69.95.

People everywhere appreciate this bench/portable multi-
meter. They depend on its basic DCV accuracy of 0.1% *+1
digit, its readings to £1999 and its five functions giving
28 ranges, overload protection and 100% overrange.

The 2000 is automatically appealing to hobbyist and
professional alike. With automatic overrange indication
automatic polarity, even automatic zeroing

Best of all, it's easy to assemble. All the parts you'll need,
including the high-impact case, come right along with
the clear, step-by-step instructions

The result is a professional quality 32 digit DMM
that you could have paid a lot more than $69.95 for
possibly receiving a lot less. But this one's from
Sabtronics, specialists in digital technology.

Maybe you should order yours before you turn the page

Made in U.S.A.
INTERNATIONAL INC. a
PO Box 8468B3 Dallas. Texas 752068 (214)36838-7310

Our guarantee to you; examine the 2000 I S ST S e -i

DMM kit for 10 days. If you're not satisfied, o sablionjcaintennational, ine:
return it unassembled for a full refund of = FLO. HonBAGE3, Deles TX75206 . I
purchase price. I Please send me ____Sabtronics Model 2000 DMM kit(s) at I
SPECIFICATIONS: 1 $69.95 each. . subtotal |
DC volts in 5 ranges:100uV to 1000V | Shipping and handling, $5.00 per unit* subtotal |
AC volts in 5 ranges: 100uV to 1000V I Texas Residents Add SalesTax I
DC current in 6 ranges: 100nA to 2A | TOTALenclosed I
AC current in 6 ranges: 100nA to 2A I nName i
Resistance: 0.1 to 20MQ in 6 ranges | I
AC frequency response: 40Hz to 50KHz | Street Address I
9mm (.36") LED display | I
Input impedance: 10MQ | City _— - — I
Size: 8"W x 6.5"D x 3"H i . {
(203W x 165D x 76H mm) I State = - Zip i
| *USA only. Canada $6.50. All other countries, $10.00 (surface mail) |
Power requirements: 4 *'C" cells (not included) e |
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preamplifier as is sometimes done. In-
stead, the switch controls refays within
the power amplifier. The relays then
control speaker switching and are part of
the amplifier's protective system that
disconnects the outputs in the event of a
malfunction and provides a few seconds
of delay when power is initially applied.
The signal connectors are recessed
into the right side of the preamplifier.
The power amplifier has no operating

controls other than a pair of screwdriver-
adjustable input level controls near the
input connectors and a speaker selector
slide switch that is used when the am-
plifier is driven by preamplifiers other
than the Model DA-P10. Two pairs of in-
sulated screw-type speaker terminals
are provided. The large heat sinks for
the output transistors occupy the two
sides of the chassis, while the two power
transformers and power supply filter ca-

Lt
100 200 500 kM2 2wH2 Skrz A0RHz k2”0
T

FREQUENCY IN Hz (CYCLES PER SECOND)

Harmonic distortion at three power levels

pacitors occupy the space between the
heat sinks.

When the power amplifier and
preamplfier are joined together, a re-
mote-control cable links their speaker
selector sockets and a short cable joins
the preamplifier outputs to the power
amplifier inputs. The power cord of the
power amplifier plugs into one of the
switched ac receptacles on the pream-
plifier. The various cables can be folded

NOT ALL THREE-HEAD CASSETTE DECKS ARE CREATED EQUAL.

Some manufacturers have designed their dec<s with
separate erase, record and playback heads primarily for
convenience. So you can tape monitor as you record.

But our new KX-1030 uses separate heads primarily for
performance. Each designed with the optimum gap to
record or play back sound more accurately.

As a result, the KX-1030 has a frequency response of
35-18.000 Hz (== 3 dB using Cr02 tape).

And 1o let you take full advantage of the separate record
and playback heads, the KX-1030 has a Double Dolby*
system with separate circuits for the record amplifier and the
playback preamplifier. That way, as you record with Dolby,
you can also tape monitor with Dolby. so you hear the
sound precisely as it's being recorded.

The KX-1030 also has a Variable Bias Adjustment

Control and a built-in oscillctor, so you can adjust the
exact bias for the type or brand of tape you use.

We also built in a numbe- of other features like MIC/LINE
mixing. memory rewind and a peak indicator.

But as good as all this sounds. wait until you hear the price.
Because at $375.00*", no other cassette deck can match
the performance and features of our new KX-1030.

Of course, the only way you're really going to appreciate
the KX-1030 is to visit your Kenwood dealer. Once you do,
you'll be convinced: Performance, convenience, and value
set the KX-1030 apart from all the rest.

Dolby is the fradermark of Dolby Laboratories, Inc.
**Nationally advertised valug. Actual prices are established by
Kenwood dealers.

\%

KENWOOD

For the Kenwood Dealer nearest you, see your yellow pages,
or write Kenwood, 15777 S. Broadway, Gardena, CA 90248
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and concealed in special channels along
the side of the power amplifier. The
channels are styled to resemble the heat
sink fins above them.

The electrical performance specifica-
tions of the amplifier and preamplifier
are impressive. In addition to being rat-
ed to deliver 150 watts/channel at very
low distortion, the amplifier's specified
channel separation is 90 dB at 1000 Hz
and 80 dB at 20,000 Hz, while the un-
weighted hum and noise in the output is
rated at less than 0.3 mV with a shorted
input. The preamplifier's specified 1-voit
output is actually rated to deliver a max-
imum of 9 volts. Depending on the fre-
quency and input source, its channel
separation is rated at 80 to 100 dB, and
its phono input overload level at 1000 Hz
is specified as 270 mV.

Laboratory Measurements. We
laboratory tested the power ampiifier
and preamplifier separately, but for lis-
tening tests, we joined the two and used
them as an integrated amplifier. The
tone controls of the preamplifier had a
variable bass turnover frequency. The
bass boost or cut began at frequencies
from 100 to 400 Hz, depending on how
far the control was moved from its center
position. The treble response curves
were hinged at about 2000 Hz. The
maximum range of the tone controls was
about +12 dB, which is more than suffi-
cient for their purpose but not so great
as to invite the possibility of misuse. At
their DEFEAT settings, the tone controls
produced a completely flat response,
within +0.5 dB from 20 to 20,000 Hz.
The RIAA equalization was equally
accurate, well within the normal limits of
measurement error. It measured within
+0.5 dB from 20 to 20,000 Hz, including
the effect of the response of the basic

amplifier with tone controls defeated. It

did not change detectably when mea-
sured through the inductance of typical
phono cartridges. The subsonic filter
dropped the output by 2.3 dB at 20 Hz
and 14dB at 5 Hz.

The rated 1-volt output of the pream-
plifier was developed with a high-level
input of 145 mV or a phono input of 1.95
mV. The phono overload point was an
excellent 310 mV. The unweighted
noise output of the preamplifier was be-
low our measurement capability of 100
pV (80 dB below 1 volt) through the
high-level inputs and measured —79.2
dB through the phono inputs. This is the
lowest phono preamplifier noise level we
have yet measured.

The outputs of the preamplifier
clipped at 10.3 volts. At the rated 1-volt
36

level, the THD was 0.0025% at 1000 Hz
(approximately the instrument residual
distortion level), 0.0056% at 15,000 Hz,
and 0.047% at 20 Hz. At 3 volts output,
which is more than sufficient to drive any
power amplifier to its full output, the dis-
tortion at these three frequencies was
0.0063%, 0.01%, and 0.05%. The IM
distortion rose from 0.012% at 1 volt to
0.03% at 3 volts output.

The power amplifier passed the one-
hour preconditioning period at one-third
rated power without difficulty. A novel
feature is the use of temperature sen-
sors on the amplifier's heat sinks that
change color from red to black at 140°F
(60° C). This alerts the user to the fact
that the heat sinks should not be
touched with the bare hand. This is all
academic because at no time during our
tests did the sensors change color.

The outputs clipped at 178 watts/
channei into 8-ohm loads at 1000 Hz.
The 4- and 16-ohm outputs measured
267 and 112 watts, respectively. The
distortion of this amplifier was among
the lowest we have yet measured and,
under most conditions, it was apparently
less than the residual of our test instru-
ments, which is approximately 0.002%.
At 1000 Hz, the measured THD was
0.0022% to 0.0027% from 0.1 watt to 10
watts output. It rose to 0.0036% at 100
watts and to 0.0056% at 180 watts, just
at the clipping point. The IM distortion
was 0.004% to 0.008% up to 10 watts
and 0.013% at 180 watts. Unlike almost
every other amplifier we have tested, the
distortion of this amplifier did not rise at
very low power levels. Although the IM
measurements indicated an apparent
rise from 0.004% in the vicinity of 1 watt
to 0.032% at a few milliwatts, this proved
to be the random noise within the inter-
modulation analyzer.

At the rated 150-watt output, the THD
was about 0.02% between 20 and 30 Hz
and about 0.005% from 100 to 1000 Hz.
It rose smoothly to 0.04% at 20,000 Hz.
At lower-power outputs the shape of the
distortion curve was similar, although
the percentages were generally less.
The amplifier was driven to a reference
output of 10 watts by a 0.27-volt input,
and the unweighted noise output was a
very low —87 dB referred to 10 watts.
The square-wave rise time of 0.7 us was
exactly as rated, and the measured slew
rate of 20 V/us was slightly better than
the rated 15 V/ps.

We also measured the interchannel
crosstalk, since it is claimed to be a spe-
cial quality of the amplifier. With the aid
of our Hewlett-Packard Model 3580A
spectrum analyzer, we were able to veri-
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fy that the crosstalk was —120 dB at 20
Hz, —110 dB at 1000 Hz, and —80 dB at
20,000 Hz. These figures not only meet
or surpass the manufacturer's claims,
they are well-nigh unmeasurable without
the use of sophisticated and expensive
test equipment.

User Comment. Both the power am-
plifier and the preamplifier are hand-
somely finished in semigloss black, and
the latter has a satin-finished aluminum
front panel with matching metal knobs.
The power amplifier's major compo-
nents—power transformers, filter capa-
citors, and heat sinks—are exposed to
view instead of being hidden by a dust
cover or cabinet, resulting in a most at-
tractive piece of equipment. When the
two units are joined together, they form
an integrated amplifier system of excep-
tional power and performance, with a
combined depth of only 16 34" (42.4 cm).

In its S/N, distortion, flatness of re-
sponse, and interchannel isolation, the
system is far above the norm. A few oth-
er amplifiers can match one or more of
its individual characteristics, but none
we have yet tested show the overall per-
fection of performance exhibited by this
preamplifier/power amplifier system.

In the quest for certain levels of elec-
trical performance, Mitsubishi engineers
have chosen to eliminate some func-
tions commonly found on lesser amplifi-
ers. We concur with the omission of
“loudness compensation,” although the
separate level controls on each pream-
plifier channel, in addition to their chan-
nel balance functions, would also have
made it possible to add a well-designed
loudness compensation system to its
maximum effectiveness. Similarly, the
absence of a high-cut filter is hardly a
drawback, in view of the ineffectiveness
of most such filters. On the other hand,
we were surprised to see an amplifier of
this quality and price with provision for
only one tape recorder, since even me-
dium-priced receivers often can control
two tape decks, thus providing cross-
dubbing capability.

No stereo program will have more
than 30 dB or so of midrange isolation
between channels (considerably less at
the frequency extremes), which would
make the 100-dB isolation of the Mit-
subishi amplifier a case of “overkill.”
However, if normal crosstalk levels are a
source of audible signal degradation, as
it is sometimes claimed, the Mitsubishi
amplifier certainly sets a standard for the
industry. Interestingly, the channel isola-
tion is so great here that it would be pos-
sible to use the DA-P10/DA-A15 com-
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bination as two independent mono am-
plifiers with completely different pro-
grams and have no audible interaction
or crosstalk between them.

We have said nothing about the
sound of the Mitsubishi preamplifier/

amplifier for the simple reason that, like
other fine amplifiers, it has no sound.
The special appeal of this system lies in
its superb construction, uncompromis-
ing quality standards, and general aura
of elegance. For those who have no

need for the full power of the Model DA-
A15, the company's Model DA-A10 is
available at a lower price. Except for its
100 watt rating, it is identical to the Mod-
el DA-A15.

CIRCLE NO. 101 ON FREE INFORMATION CARD

DUAL MODEL 1245 AUTOMATIC TURNTABLE
Belt-driven automatic player provides extremely quiet operation.

The Dual Model
1245 is a two-
speed, belt-driven
automatic player.
It boasts features
such as the improved tonearm used on
the company's expensive Model CS721.

The tonearm is 8.7" (22.1 cm) from sty-
lus to pivot and has a dual counter-
weight structure, with an inner mass
suspended elastically from the outer
shell. This reduces the effect of the bass
resonance of the mass of the tonearm
and cartridge compliance, lowering its

amplitude and distributing it over a wider
frequency range.

The player is supplied installed on a
wood-trimmed plastic base, with a
hinged clear plastic cover that remains
open at intermediate angles. Even the
platter is mounted in place, leaving only
the cartridge to be installed to make the
player ready to be put into service. The
record player in its base measures
1434"W x 1414"D x 57"H (37.5 x 36.8
x 15 cm) and weighs 14 pounds (6.4
kg). Nationally advertised value is $230.

General Description. The tracking
force dial, located on the side of the
tonearm's gimbal pivot structure, is cali-
brated from 0 to 3 grams at 0.1-gram in-
tervals over the lower half of the range.
On the motorboard, next to the base of

Why ACE solderless breadboards are more reliable

A P made the first solder-

than others.

iess breadboarq way back in %a: MoﬁglENo. Pgilr?ls Cagla'::ily B\rj‘:e.s. P::‘:fs Bg:gfge :;ig:
1868, and we/still make them bests 923333 | 200-K (kit) 728 | 8(16%) 2 2 4.9/16x59/16 | $18.95
EbcallER, DURSxponighoe .taught HERS ay0|d et pit; 923332 | 208 (assem.) | 872 | 8(16's) 8 2 4-9116x5-9116 28.95
falis that can mean circuit errors. We do it by paying 923334 | 201-K (ki) 1032 | 12(14's) 2 2 4-9/16x7 24.95
attention to details. Like using non-corrosive nickel- 923331 | 212 (assam) | 1224 | 12(14's) 8 2 4.9116x7 34.95
silver in our frankly superior terminals. And like 923326 | 218(assem.) | 1760 | t8(14's) { 10 2 61/2x7-1/8 46.95
using a vinyl-insulated back that prevents short 923325 | 227 (assem) | 2712 | 27(14's) | 28 4 8x9-1/4 59.95
circuiting. That's why you can count on the reliability 923324 | 236 (assem.) | 3648 | 36(14's) | 36 4 10-1/4x9-1/4 79.95

of our solderless boards when you specify A P ACE
All Circuit Evaluator Boards, Super Strips™, Ter-
minal and Distribution Strips.

Send for our compiete A P catalog, The Faster and Easier Book.

AP PRODUCTS

INCORPORATED

Box 110 ¢ 72 Corwin Drive
Painesville, Ohio 44077
216/354-2101 TWX: 810-425-2250

Order from your A P distributor today. For the name
of the distributor nearest you call Toll-Free
800-321-9668.

Faster and easier is what we're all about.
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us design
provides software controllable options
including:
+ Scrolling * Full performance cursor
» Over 2K on-screen characters
with only 3MHz bandwidth
» Variety of line/character formats
including 16/32, 16/64 ....
sec€ven 32/64
 User selectable line lengths

() Send instruction manual for the TVT-6 Kit
with full operational details. $1 enclosed.

. Name:

Address:

Zip:

5 City: State:

: () SEND FREE CATALOG
¢ ELECTRONICS. INC. :
: DEPT. 10-P 1020 W, WILSHIRE BLVD.. OKLAHOMA CITY, OK 73116 :

CIRCLE NO 43 ON FREE INFORMATION CARD
Put Professional Knowledge and a

COLLEGE DEGREE

in your Electronics Career through

HOME

Earn Your

DEGREE

by correspondence, while continuing your
present job. No commuting to class. Study
at your own pace. Learn from complete and
explicit lesson materials, with additional
assistance from our home-study instructors.
Advance as fast as you wish, but take all the
time you need to master each topic. Profit
from, and enjoy, the advantages of directed
but self-paced home study.

The Grantham electronics degree pro-
gram begins with basics, leads first to the
A.S.E.T. degree, and then to the B.S.E.E.
degree. Our free bulletin gives complete
details of the program itself, the degrees
awarded, the requirements for each degree,
and how to enroll. Write for Bulletin E-77.

Grantham College of Engineering
2000 Stoner Avenue
P. O. Box 25992
Los Angeles, CA 90025
Worldwide Career Training thru Home Study
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the tonearm, is an antiskating dial that
has separate scales for conical, ellipti-
cal, and CD-4 styli. The cueing lever
raises and lowers the pickup with a slow,
damped motion in both directions. A
small knob can be set to play a record
only once or to repeat it indefinitely until
the player is manually shut off.

The operation of the record player is
initiated and controlled by a single lever
near the front of the motorboard. When
moved to START, it turns on the motor
and causes the pickup to index to the
lead-in groove of a 12" (30.5-cm) record
if the player is set for 33%5 rpm. When
the 45 rpm speed is selected, the tone-
arm indexes to a 7” (17.8 cm) diameter.
After playing the record, the pickup auto-
matically returns to its restpost and the
motor shuts off. This action can be ini-
tiated at any time by moving the control
lever to sTOP. Alternatively, the pickup
can be lifted from its rest by hand, which
starts the motor, and placed on the rec-
ord manually.

For multiple play operation, the short
single play spindle, which rotates with
the record, is removed and replaced
with the muitiple-play spindle supplied.
Up to six records of the same size and
speed can be loaded and will be played
automatically and in sequence.

The 3-pound (1.3-kg) cast nonferrous
platter is driven through a soft belt by an
eight-pole (800-rpm) synchronous mo-
tor. The speed selector, located at the
left front of the platter, shifts the beltto a
different diameter of the pulley on the
motor shaft, and a concentric knob ex-
pands the pulley slightly to vary each
speed over a nominal +3% range.

A single ring of stroboscope marks is
cast into the edge of the platter, with an
unconventional pattern that allows a sin-
gle set of markings to be used with
either 50- or 60-Hz power sources. (The
drive pulley must be changed to match
the line frequency). The marks are il-
luminated through a small window near
the edge of the platter and are stationary
only when the turntable is operating at
33%4 rpm when that speed has been ac-
curately set. Switching to 45 rpm will
also produce the correct speed.

Laboratory Measurements. The
record player uses the same easily re-
movable cartridge mount that has been
part of every Dual record player for a
number of years. We installed a Picker-
ing Model XV-15/750E cartridge in the
tonearm for our tests. With the arm bal-
anced according to instructions, the cali-
brations of the tracking force dial were
exact. The tracking error of the tonearm

was less than 0.4° per in. of radius at all
playing diameters. The measured arm
mass without cartridge was 19.4 grams,
which is typical of the better automatic
record players we have tested recently.
The resonance of the tonearm mass and
cartridge compliance combination was
at 10 Hz, at an amplitude of 6 to 7 dB.

The unweighted rumble of the turnta-
ble was typical of medium-priced belt-
driven record players, measuring —32
dB, essentially all in the lateral plane.
With ARLL audibility weighting, the rum-
ble was —53 dB, which is also a satis-
factory and typical figure for a player of
this type and price range. The wow and
flutter were respectively 0.03% and
0.04%, giving a very good combined
reading of 0.045%.

The turntable speed could be varied
over a +5.5% to —4.7% range at 3315
rpm. When it was set to exact speed,
changing the speed selector to 45 rpm
resulted in a negligible error of 0.2%. At
45 rpm, the turntable could be varied
over a +2.4% to —1.3% range. The
speed was unaffected by line voltage
changes from 95 to 135 volts.

The calibration of the antiskating dial
was reasonably accurate, although we
found the best compensation, to pro-
duce equal distortion on both channels,
occured when the dial was set 0.5 to 1
gram higher than the tracking force. The
cueing device operated with exceptional
smoothness and freedom from lateral
pickup drift. In multiple-play operation,
the change cycle required 14 seconds, a
typical figure for record changers. How-
ever, automatic single-play operation re-
quired considerable patience on the part
of the user, since it took 16 seconds
from the time the lever was moved to
START to the time the pickup touched the
record. At the end of play, another 14
seconds was required to return the arm
to its rest and shut off the motor.

The capacitance to ground of the
tonearm wiring and signal cables was
168 pF/channel. Although the manual
states that the record player is compat-
ible with CD-4 cartridges, it evidently re-
fers only to the internal wiring of the
tonearm. A special low-capacitance ca-
ble should be obtained from the importer
(United Audio) and substituted for the
standard cable if CD-4 operation is
planned for the future.

The entire record player is suspended
from its mounting base by soft spring
mounts, which proved to be very effec-
tive in isolating it from subsonic vibration
conducted through the mounting sur-
face. In fact, the entire unit could be
jarred rather violently wihout causing
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groove jumping. However, the transmis-
sion of vibration in the region of 50 to 60
Hz was observable. It was about the
same as we have measured on other
record players from Dual and most com-
petitive manufacturers. Hence, the Mod-
el 1245 should not be placed too near
speakers systems to avoid acoustic
feedback problems.

User Comment. Because of the con-
tinuity of basic design and performance
that has characterized Dual products
over the years, we noted little difference
in operation between the Model 1245
and earlier Dual record players we have
tested and used. It is not necessary to
make comparisons between the mea-
sured performance of the Model 1245
and its predecessors to appraise its
worth. The Model 1245 is a first-rate rec-
ord player, judged objectively on its own

merits. It was also mechanically one of
the quietest automatic record players we
have used.

The convenience of buying an almost
ready-to-play package such as this can-
not be overstated. Many record players,
including some previous Dual models,
required the removal of numerous
screws, cable ties, and plastic shipping
restraints before the player mechanism
could be installed on its base. Then, the
belt (if it was a belt-driven unit) and plat-
ter had to be installed. Finally, after in-
stalling and adjusting the cartridge, cov-
er, and cables, the record player was
ready for use.

When the Model 1245 is unpacked,
only the installation of the cartridge and
the counterweight is needed to put it into
service. Of course, there is still the bal-
ancing of the tonearm and the overhang
adjustment of the cartridge position to

be done, but these apply to any record
player that does not include a factory-
installed cartridge. Dual makes these
tasks as easy and foolproof as possible,
and in our experience, when the direc-
tions are followed, the result is a proper-
ly set up record player.

We should point out, however, that
the instruction manual lacks clear infor-
mation on the channel orientation of the
cartridge wiring and the color coding of
the cartridge wires in the mounting slide.
An illustration does show the cartridge
connections; but with no clue as to
whether it is a top or bottom view, there
is only a 50% chance of the left-right
channel orientation’s being correct. (We
were lucky in our guess.)

Aside from this minor inconsistency,
the Dual Model 1245 is as good a record
player as one can find inits price range.
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BURWEN MODEL DNF 1201A NOISE REDUCER
“‘Swishless’’ dynamic low-pass noise filter is very effective in reducing hiss.

The Burwen Mod-
el DNF 1201A dy-
namic low-pass
fiter is designed
to reduce the high-
frequency noise
(hiss) in any program with little or no ef-
fect on the audible frequency response.
Unlike the Dolby and ANRS systems, it
does not require that the program mate-
rial be previously processed.

The Model DNF 1201A is basically
similar to the Model DNF 1201 sold by
Burwen before the company was ac-
quired by KLH, but the time constants
and other characteristics in the new
model have been modified to make the
filter more effective and less obtrusive.
In the 1201A, the bandwidth of the filter
varies between 500 and 30,000 Hz, de-
pending on the level and frequency con-
tent of the program. The rated cutoff
slope is 9 dB/octave.

The filter comes in a physically flat
packayge that measures 172"W x 84D
X 2%W'H (445 x 21 x 7.3 cm) and
weighs 8 Ib (3.6 kg). The walnut finished
wood cabinet is complemented by a sil-
ver-colored front panel. Nationally ad-
vertised retail value is $379.
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General Information. Like any
“open-ended” noise reducing system,
the Model DNF 1201A is faced with the
seemingly impossible task of determin-
ing whether the high-frequency energy
in the program is part of the recorded
material or is noise. Having made the
determination, the bandwidth of the filter
must be reduced as much as possible
without sacrificing the higher-frequency
program components. The variation of
the bandwidth must also be done at
such a rate that it cannot be audibly de-
tected by the listener. That this can be
accomplished successfully is due to the
phenomenon of “masking,” which
means that certain frequencies can be
rendered inaudible by the presence of
others, even though by themselves they
can be plainly heard. Hence, the pres-
ence of the program is used to mask
noise, leaving the filter with the task of
removing the noise during quiet intervals
in the program.

In the Model DNF 1201A, if the pro-
gram has significant amounts of
high-frequency energy, the bandwidth of
the filter opens up to pass it. if there are
no highs present, or if the overall level of
the program drops, the bandwidth of the
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filter reduces to decrease the noise. The
four variables that control the operation
of the Model DNF 1201A are the level
and frequency distribution of the incom-
ing signal and the attack and décay
times rates at which bandwidth in-
creases and decreases).

Front-panel controls on the filter give
the user considerable latitude in his se-
lection of its operating parameters.
Hence, the action of the filter can be op-
timized for any program. The basic oper-
ation of the filter is controlied by four
pushbutton switches and a slide-type
control. The buttons are labelled OFF,
MAX, MED, and MIN. With the OFF button
pressed, the incoming program by-
passes all the circuitry in the filter and is
delivered directly to the outputs. Opera-
tion of any of the three remaining but-
tons adjusts the manner in which the
bandwidth controller circuit, which sup-
plies the control voltage to the filter cir-
cuits, responds to signals of difterent fre-
quency and attack times. MAx is used
for very noisy programs, such as 78-rpm
discs and poor quality broadcasts and
tapes. It provides a slow response time
to minimize the “swish” of noise that can
accompany a rapid change in bandwidth
with a noisy background. MED provides
a shorter attack time, and MIN gives the
fastest filter response and the least se-
vere filter action, making it suitable for
relatively high quality program material.

At low program signal levels, the
bandwidth changes rather sedately,
tracking the signal without introducing
excessive background noise modula-
tion. However, a sudden transient can
open up the filter in as little as 600 ps.
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3 Disclraker
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A

Disclra ker.

—a revolutionary
tonearm damper
from Discwasher

Disctraker is a precision
damping device that improves
the performance of tonearnv
cartridge systems by adding a
protective cushion between the
record and the tracking stylus.
® reduces low frequency reso-
nance that colors the sound of
even the best tonearm/cartridge
systems on all records.

® reduces record-warp reso-
nance—as witnessed by a
dramatic reduction of woofer-
flutter.

® permits accurate tracking of
even badly warped records.

® reduces record wear and
stylus damage from warps.

® reduces distortion caused
by high velocity groove
overload, mistracking and
intermodulation.

® adaptable to most tonearms.

-
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FIG1T FIG. 2
Figure 1 shows the amplitude

of low frequency resonance

in a typical tonearmvcartridge
system using a “flat” record.
Figure 2 shows the identical
conditions with the Disctraker
damping system on the tonearm.

. ® .
discwasher, inc.

1407 N. Providence Rd.
Columbia, Missouri 65201
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The decay time, during which the band-
width closes down, is determined by the
dynamic characteristics of the program
and can vary between 50 ms and 1.5
seconds.

Proper use of the SENSITIVITY slide
control is vital to the successful opera-
tion of the filter. At its left limit is a red
SUPPRESSION LED and at the right limit
is a green WIDEBAND LED. The LED's
glow in accordance with the instantane-
ous condition of the voitage controlled
fiter. When the green LED is on, the
program passes with its full bandwidth;
when the red LED is on, the bandwidth
reduces. In use, the control is adjusted
until the two LED's flash alternately or if
the program is highly complex, until both
LED’s appear to be illuminated simul-
taneously.

The filter normally connects in the
tape monitoring path of an amplifier or
receiver. The tape recording input and
output jacks are duplicated in the rear of
the filter, activated by a pushbutton
MONITOR switch on the front panel, so
that none of the tape manitoring flexibil-
ity of the system is lost. In addition, there
iIs @ PRE/POST button that places the fil-
ter in the signal path either ahead of the
tape recorder or in its playback output.
This permits the program to be “de-
noised” before it is recorded, and (if de-
sired) again upon playback. In addition,
other noise-reduction systems, such as
Dolby or ANRS, can be used in the tape
recorder itself.

The filter operates on both channels.
Its control voltage is derived from a mix-
ture of the two channels. This assures
that there will not be any interchannel
bandwidth variations.

The filter is a unity-gain device
(screwdriver adjustment on the rear
panel permits Some variation about
gain). It has nominal rating of 1 volt in/1
volt out. The filter can handle signal out-
put levels up to 6 volts without distortion.
The internal noise is rated at 100 uV, or
80 dB below 1 volt. The total harmonic
distortion (THD) is rated at less than
0.2%. The amount of noise reduction
can be from 5 to 14 dB above 400 Hz,
and as much as 30 dB above 5000 Hz.

Laboratory Measurements. Very
few conventional measurements can be
made on the Model DNF 1201A, be-
cause the presence of a test signal itself
affects the filter bandwidth. At the fac-
tory, the dc control loop is opened and
the filter characteristics are measured
with an external control voltage.

We made frequency-response mea-
surements with different signal levels at
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a fixed setting of the sENSITIVITY control
and at a fixed signal level with different
settings of the SENSITIVITY control. The
results in general confirmed the manu-
facturer's ratings. (Since they were stat-
ic measurements, they did not reveal
anything about the dynamic properties
of the unit.) We noted, however, that al-
though the “full-cut” filter response had
the rated 9 dB/octave slope, beginning
at about 500 Hz, when the filter was par-
tially activated by the swept input signal
the apparent slope was much steeper—
about 24 dB/octave.

Distortion was measured with a
400-Hz input signal at a level of 1 volt.
With the ouT button pressed, the THD
was 0.014%. With full suppression
(MAX) maximum distortion was only
0.11%. And when the SENSITIVITY con-
trol was moved to turn on the wiDEBAND
LED, the THD was only 0.031%.

User Comment. Since the measure-
ments we were able to perform can do
little more than suggest the performance
of the filter, we depended largely on use
tests for its evaluation.

We tested one of the original Burwen
Model 1201 filters several years ago and
found a tendency for a noise “swish” to
be audible. Thus, we were curious to
learn if this problem had been solved in
the 1201A. It has! Only by the most obvi-
ous misuse of the new filter, on very
hissy programs, could a swish be heard.
Such incorrect operation of the filter is
unlikely in practice, since its controls are
meant to be adjusted to provide the
maximum possible noise reduction with-
out unacceptable side effects.

When the two LED’s flashed alter-
nately, the filter operation was almost
never detectable, but the hiss reduction
was quite impressive. Like any open-
ended noise reduction system we have
used, the technique employed by Bur-
wen is most effective with a relatively
noise-free program. But though a good,
quiet program might seem to be an un-
likely candidate for noise reduction, the
filter can usually convert it from merely
quiet to dead silent.

Neither did the 1201A produce any
dulling of the highest frequencies when
properly adjusted. Here, too, the end re-
sultis under the user's control.

In conclusion, we feel that Burwen
has proved the worth of its basic con-
cept. The redesigned filter has elimi-
nated all of our former reservations
about the original filter. In its present
form, the DNF 1201A is a highly useful
adjunct to any good music system.

CIRCLE NO. 103 ON FREE INFORMATION CARD

POPULAR ELECTRONICS



Up your
organization.

e o A
The Basic Box (left) and the Feripheral Plate.

With no-nonsense
organizers from the Digital Group.

Not so long ago, the microcomputer domain
belonged to a special group of creative, inventive
folks — the inveterate hardware hackers who de-
lighted in making a thing work and didn’t really care
all that much about how it looked.

The Digital Group was a part of it. Our original
microprocessor systems were designed not to
require any cabinets at all — they simply worked
well.

Of course, along the line we couldn’t resist making a
good thing look good too ... and we added our
complete line of custom, deluxe cabinets to cover up.

Well, we haven't forgotten those no-nonsense com-
puter builders who just want a way to organize their
systems. So the Digital Group has taken a step back
to come up with a basic answer: The Organizers —
the Basic Box and the Peripheral Plate.

Beautifully simple. No paint. No anodizing. No frills.
Just exactly what you need.

The Basic Box houses your CPU, power supplies, fan,
switches and /O connectors in one tight little 16” by
17" package. It's available completely naked — a
metal box with a card rack so you can add to it from
your own parts supply; or we’ll spiff it up for you
with optional equipment.

The Peripheral Plate is a piece of bent metal with
room for your keyboard, video monitor, two Phi-
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decks ar an audio cassette recorder.
fingertips. For organization.

All at your

Card rack swings out for service.

Naturally, our basics have down-to-earth prices, too.
The Peripheral Plate is a mere $19.50 . . . the basic
Basic Box goes for $45 (a little more depending on
options).

Want to up your organization? It’s simple. Just call or
write the Digital Group for details.

(thedighalgrop )

P.O. Box 6528 ¢ Denver, Colorado 80206
(303) 777-7133
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Why take a chance?

Why accept counterfeits in place of Genuine
Pickering Replacement Styli?

No other manufacturer is licensed to copy
or duplicate the genuine Pickering product:
Bogus styli made by others can't be very
good because they were created by “‘reverse
engineering’" . . . meaning, of course, that at-
tempts to copy the exacting dimensional tol-
erances can only approximate the original.

Here are some things to remember:

1. A Pickering cartridge is a precision
instrument. A genuine Pickering re-
placement stylus assures a proper fit
and perfect performance.

2. The attempts of others to duplicate the
genuine product are by definition ille-
gitimate and/or illegal, and probably
won't work up to expectations.

3. The Dustamatic Brush, which cleans
the record's grooves in advance of the
stylus, is also covered by Patents
issued only to Pickering.

4. Always look for the @ on the stylus
handle. It identifies the genuine Pick-
ering replacement stylus.

Genuine Pickering Replacement Styli are
covered by one or more of the following
patents: Patent #3146319; 3297831, 3546399;

3572725.
PICKERING & CO.. INC., COPYRIGHT 1977

For turther information write to Pickering & Co., Inc., Dept. PE 101 Sunnyside Blvd., Plainview, N. Y. 11803

A GENUINE| @ PICKERING

“for those who can [hear) the difference™
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RECORD (out)

Provides greater dynamic range
and reduces noise.

BY JOHN ROBERTS

ERHAPS the last frontier yet to be

crossed by high-fidelity program
sources is dynamic range. For example,
the best consumer tape decks have a
dynamic range of about 65 dB when
used with premium tape formulas. Com-
pare that to the 115-dB range of music
produced by a symphonic orchestra ata
live performance.

This project—a 2:1/1:2 compander—
will allow you to record live music on
your existing tape deck and later play it
back without losing its original dynamic
range. Other benefits of compansion are
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increased tape headroom during record
and noise reduction during playback.
These advantages can be realized
whether the program material is being
recorded live or transcribed from anoth-
er format. The compander is easy to
build and use, employs a new Signatics
IC, and has a low parts count. A stereo
compander is available in kit form as de-
scribed in the Parts List.

Compansion involves compressing a

signal’s amplitude before it is committed
to the recording medium, and then ex-
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panding it in a complementary fashion
when it is recovered. This is typically
accomplished by inserting a fixed-slope
(2:1) compressor in the signal path be-
fore the tape deck’s record preamp and
a fixed-slope (1:2) expander at the out-
put of the deck’s playback preamp. The
process is shown graphically in Fig. 1.
Practicalities of electronic circuitry in
preamps and power amplifiers limit their
dynamic range to 100 to 120 dB. How-
ever, this approaches the dynamic
range of live music and (comfortable)
human hearing, easily attainable by a
good tape deck working with a 2:1/1:2
compander.

The improvement in S/N becomes
apparent when we look at a specific ex-
ample. Let's assume that we have a
tape deck with a noise floor of —45 dBm
and that we want to record a piece.of
music with passages as low as -50
dBm. In the absence of any processing,
the soft passages would disappear into
the hiss. However, if we pass the signal
through a 2:1 compressor before record-
ing it, the minimum amplitude recorded
is —25 dBm, a full 20 dB above the
noise. On playback, passing the tape
output through a 1:2 expander restores
the —25-dBm signal to its original —50
dBm. Simultaneously, the noise drops
by the same —25 dB to —70 dBm.

Improvements are also realized in the
upward direction. That is, headroom is
increased. A tape that previously satu-
rated (causing distortion) at +10 dBm
can now handle a +20-dBm signal at
the compressor input. Although com-
pansion increases S/N and headroom, it
places more stringent requirements on
the medium’s frequency response and
amplitude stability. Because the ex-
pander's gain depends on the level of
the compressed signal applied to it, any
amplitude errors will be magnified. In the
case of a 2:1/1:2 compander, any fre-
quency response errors or amplitude
anomalies will be doubled.

A Compander IC. Signetics Corpora-
tion has recently developed an IC
called the NES570. It is a dual-channel
linear IC, and either section can be used
independently of the other as a com-
pressor or expander. A block diagram
and pinout of the NE570 is shown in Fig.
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2. Packaged in a 16-pin DIP, only the
power supply and ground connections
and an internal 1.8-volt bias reguiator
are shared by the two companders.

Each compander comprises a AG
(variable gain) cell, a full-wave rectifier,
and an output amplifier. The AG cell
governs compander gain. Its control
voltage is developed by rectifying an in-
put signal. The output signal is generat-
ed by the op amp, which is driven by a
scaled current supplied by the AG cell.
Whether a section of the NE570 func-
tions as a compressor or expander de-
pends on how the basic blocks are inter-
connected. Typical specifications for the
NES570 are in table on next page.

A 1:2 dynamic range expander (Fig.
3A) is formed by placing the AG cell at
the input of the op amp. Its control signal
is generated by sampling the input sig-
nal, rectifying and filtering it. The fixed
CLIPPING LEVEL feedback impedance sets the overall
gain at unity when the input signal is 0
dBm or 0.775 volt. As the input in-
creases or decreases from this level, the
120dB 6098 12008 gain increases or decreases proportion-
ally. For example, if the input level in-
creases by a factor of two (+ 6 dB), the
output level is quadrupled (+12 dB). If
the input decreases by one half (-6 dB),
the output drops to one quarter (—12
dB) of its previous value.

Rearranging the blocks to form the
b ; LAY : il network shown in Fig. 3B results ina 2:1

2:1 COMPRESSION ON TAPE 1:2 EXPANSION dynamic range compressor. Here, the

AG cell is connected as a feedback

Fig. 1. Compression is used during recording, expansion on playback. impedance, and its control signal is de-

rived from the op amp output. The fixed

i g input network sets overall gain at unity

o e ————— .3 3 : for a 0-dBm signal. If the input signal lev-

i I: ! AGIN3 sropem IS 1IN el increases by a factor of four (+12 dB),
v $6 R3 i H

| ——don (A SECTION) the output amplitude is doubled (+6 dB).

RECT IN 2 £7 OUT

e L 0, if the input amplitude is decreased by a
Asm?—m-ac CELL éﬂ" W Tns p Y
]
= |
!

NOISE FLOOR

| CRect” 4 (GND) factor of four (—12 dB), the output signal
decreases by a factor of two (—6 dB).

|
Al 9 THD TRIM
RECT I o OuUT = = .
N| il el } Y bl MY About the Circuit. The schematic
REFERENCE 1.8V diagram of the compander is shown in

VOLTAGE °(INT) (5 SeL O] (I

RECULATOR RECT INI5 M0 0UT Fig. 4. A conventional full-wave rectifier
i B0 e and RC filter supply the required operat-
(A) (8} ing voltages. Note that only one com-
‘ pander channel is shown. The compo-
Fig. 2. Block diagram (A) and pinout (B) of the NE570 IC. nents with the suffix “A” are for the
channel A compander only. Integrated
circuit pin numbers in parenthesis are
the corresponding inputs and outputs of
the channel B compander. For example,
pin 1 is connected to C4A, and pin 16

should be connected to C4B.

Diodes D3 and D4, LED1, transistors
Q1 and Q2, and their associated compo-
nents form a level indicator. The LED
glows when input signal peaks exceed 0
Fig. 3. Using the NE570 as an expander (A) and compressor (B). dBm. Switch S2 interconnects the

INPUT

g L

QUTPUT

(A) (8)
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TYPICAL SPECIFICATIONS
NE570 COMPANDER

blocks of each section of the NE570 so
that the IC functions as a compressor on
record and an expander on playback.

Maximum input/output level: +12dBm Pulsating dc from the full-wave rectifier
Maximum output current: +20 mA is smoothed into the AG cell's control
Unity gain level: 0dBm =1dB signal by capacitor C4A. Capacitors
TrEekig| Siiar *0.2dB C5A, C6A, C8A, and C9A provide ac
G?gfgi%%ecv;'m I e ARl +01 dB coupling between various parts of the
Output slew rate: +0.5V/us CelpanteRe

THD* (compressor or expander only): 0.3%

Construction. The compander is best
assembled using a printed circuit board.
Suitable etching and drilling and parts
placement guides are shown in Fig. 5.
When mounting electrolytic capacitors
and semiconductors, be sure to observe
polarity and pin basing. An IC socket or
Molex Soldercons are preferable to sol-
dering the compander IC directly to the
circuit board. Use the minimum amount

Expander noise output (measured
with input shorted):

Frequency response;
Compressor:
Expander:

—96 dBm "A" weighting

2010 20,000 Hz, +0, —1.5dB at 0 dBm
2010 20,000 Hz, +0.5, —1 dB at 0 dBm

*——Harmonic distortion is caused primarily by AG cell offsets and modulation of the
cell by control voltage ripple. When the recorded signal is expanded by the same AG
cell that compressed it, the distortion cancels out, leaving tape noise or tape distortion
dominant. Note—a phase inversion in the record/playback path will affect the accura-
cy of this cancellation.

J1* through J4*—RCA phono jack

LED1—20-mA light emitting diode

Q1,Q2—2N3904 npn silicon transistor

The following are Va-watt, 5% tolerance car-
bon composition resistors:

R1,R2—750 ohms

: R
DI Ri 7500 3
iagotl b ] 7k St 5
T ar &l Tes
IOO(F) 100pF JpF
p
! LEDI
I S
RBA \\
100K
02
iN40O! ] :
a_ |13
3 io0n s3n
c {i6 A
Ri3A Ic
L S
PARTSLIST ! (4
0_)|+ 2]us) sl
C5A S RI4A
C1—1000-pF, 25-volt axial-lead electrolytic TWF 320k ZA -
capacitor - \szpgnusn
C2—100-pF, 16-volt radial-lead electrolytic L [ L
capacitor ilde £760
C3, C12-—0.1-pF disc ceramic capacitor oF PR EECK
C4* ,C5*,C8*—1-uF, 25-volt radial lead elec-
trolytic capacitor -
C6*,C7*,C9*—10-pF, 16-volt radial lead +I 40\{\IRECORD mg:
electrolytic capacitor csa seA X
C10*—S5-pF disc ceramic capacitor Ak \ "Fl i
C11*—2700-pF disc ceramic capacitor AAMA . J_\L
D1,D2—1N4001 silicon diode
D3,D4—1N914 silicon diode A I J2A
F1-—Y5-ampere, fast-blow pigtail fuse cowpmlssso¥ () Fxppa\;wen
1C1-—NES70N compander pEl ¥

Fig. 4. In schematic of the compander, the “A” suffix is for one
channel only. Duplicate components are needed for “B” channel.
Co.

former Transformer No.

R3,R4,R5*,R6*—47,000 ohms
R7,R8* R9* R10*—100,000 ohms
R11,R12—1 megohm

R13*,R14*-—-20,000 ohms

R15*—120,000 ohms

R16*,R17*—100 ohms

S1—SPST switch

S2—4PDT switch

T1—34.5-volt, 50-mA center-tapped t(rans-

KOVEMBER 1977

(Signal
241-3-28 or equivalent)

Misc.—Line cord, strain relief, suitable enclo-
sure, hookup wire, printed circuit board,
metal spacers, machine hardware, solder,
etc.

Note—The following are available from Phoe-
nix Systems, 375 Springhill Road, Monroe,
CT 06468: complete kit of parts including

AmericanRadioHistorv. Com

case (No. P-518-S), $59.00; NES7ON com-
pander IC (No. P-518-C), $12.50; power
transformer T1 (No. P-518-T), $5.00;
etched and drilled pc board (No. P-518-B),
$4.50. Connecticut residents please add 7%
sales tax. Canadians please add $2.50 han-
dling and shipping charges.

*_One component required for each com-
pander channel.
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Fig. 5. Etching

and drilling

guide (left) and
component placement
(above) guides

for the pc board.

of heat and solder consistent with the
formation of good solder joints at each
pc board pad.

If an alternate construction technique
is used, care must be taken to keep all
signal leads, especially those to switch
52, as short as possible. In any event,

the circuit should be mounted in a metal
enclosure that is connected to the audio
system ground.

Using the Compander, Interconnect
each channel of the compander and
your system's tape deck and amplifier

as shown in Fig. 6. Place S2 in the RE-
CORD position and adjust the deck's re-
cord preamp level controls for a reason-
able record level. With the added dy-
namic range supplied by the compand-
er, you can afford to trade a few dB of
the deck's S/N for reduced distortion

levels. (Some tape machines are set to
run very close to saturation to get the
highest S/N possible.) Indicator LED1 is
included not to alert you of clipping, but
as an aid in setting record levels. The

Fig. 6. Interconnection of the
compander and other components
of a typical audio system.

p—

— ; compander has at least 10 dB of head-
TAPE RECORDER room above the threshold at which the
ReNBOT BoTRuT LED glows.
To play back a compressed tape, sim-
‘owl. ,N} ouT W fourt SPKR ply place S2 in the PLAYBACK position

coMPRESSORE T and put the deck in its playback mode.

You will then retrieve the recorded pro-
gram with its original dynamic range.
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T'S not easy to pick the best cassette

tape for your recording needs from the
dozens of “name brands” and hundreds
of unknowns on the market today. Natu-
rally, there is some correlation between
price and performance, reflected not
only in the tape itself, but also in the
plastic sheli containers and their assem-
bly. These can affect performance more
than the differences between oxide for-
mulations of the same type. But high
price alone will not guarantee satisfac-
tion if your tape deck has not been ad-
justed for the cassette you select.

Almost all high-fidelity cassette re-
corders have "bias and equalization”
switches designed to accommodate at
least two basic tape types: ferric oxide
NOVEMBER 1977

and chromium dioxide. Unfortunately,
there are at least four major cassette
types on the market, and very few cas-
sette decks have switch positions for all.
Let's look at their characteristics.

Ferric Oxides. All pure gamma ferric
oxide cassettes today use the same
playback equalization (often identified
as “120 microseconds”). In terms of
their recording needs, however, they
tend to fall into two different categories.
The first are tapes designed to use
“standard,” “LN,” or “DIN” bias, and in-
clude almost all American and European
ferric oxides (e.g. 3M, Capitol, Ampex,
BASF), as well as such Japanese tapes
as Sony, Maxell LN, and TDK SD and
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BY CRAIG STARK

TDK D. This is the largest group of ferric
oxides, and includes all quality levels.
Thé other major ferric group is de-
signed to use about 5% to 10% more
record bias current than the DIN stand-
ard. This group consists almost entirely
of premium-quality Japanese tapes
(Maxell UD and UD XL |, TDK AD, Naka-
michi, and Fuji FX and FL). A recorder
that is properly biased for a tape in this
latter group will be over-biased for tapes
requiring DIN-standard bias, while re-
corders set up for DIN-standard tapes
will be under-biased for Japanese tapes
in the “high-bias™ group. Figure 1 shows
the effects of such mismatching.
Under-biased tapes have exaggerat-
ed treble response; over-biased ones
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Fig. 1. Results of improper bias vary: (A) DIN bias

settings used with typical Japanese ferric

tape over-emphasize highs due to underbiasing. (B) Correct
bias for same tapes over-biases DIN ferric tapes.

suffer unnecessary treble loss. If you've
found the upper frequencies a little
“soft” when using a top-quality domestic
or European cassette tape on a high-
priced Japanese deck, or found the tre-
ble too “hot” when using Japanese
tapes on European or U.S. recorders,
mismatched bias is almost centainly the
reason. And while there are many fine
tapes in the DIN group, the trend is to-
ward higher-bias ferrics.

Chromium Dioxide. All CrOo cas-
settes use a “70-microsecond” piayback
equalization curve, which provides
about 4.5 dB less treble boost in play-
back than the 120-microsecond equali-
zation used for ferric oxides. This is
made possible by CrO2's inherently
greater treble output. The decreased
treble boost makes possible, in turn, a
4.5-dB reduction in tape hiss.

However, this distinct advantage is
partially offset by CrO2's lower output in
the rest of the frequency range, as well
as higher distortion levels compared to
the performance of top-grade ferrics. A
better known CrQOo disadvantage—rapid
head wear—is actually a myth at cas-
sette speeds and pressures. Believe it
only when you find someone who has
actually worn out a cassette head using
any kind of tape.

Ferrichrome. When ferrichrome cas-
settes were introduced several years
ago, they seemed to offer the best of
both worlds: high overall output (provid-
ed by a relatively thick layer of ferric ox-
ide) and abundant high-frequency ener-
gy (provided by a thin, top layer of
CrOp). The drawback is that there is no
standard for ferrichrome; Sony and 3M
make radically different FeCr tapes. So
even when a recorder has a “ferri-
chrome” switch position, the only way to
find which tape it matches is to consult
the instruction book. To add to the con-
fusion, some machine makers recom-
mend that you record ferrichromes with

“ferric" bias and equalization and
48

“chrome” playback, while others recom-
mend exactly the opposite. (Neither is
really optimum.) Nonetheless, when fer-
richrome tapes are correctly biased and
equalized, they yield spectacutarly gocd
results, as the test section of this survey
shows.

Cobalt-Treated Ferrics. Another al-
tempt to combine the virtues of two dif-
ferent magnetic materials is represented
by the cobait-treated (or “cobalt-doped™)
ferric oxides. Here, the two materials are
not layered, as ferrichromes are. In-
stead, each ferric oxide particle is en-
riched with cobalt ions through a com-
plex molecular-binding process. The re-
sult is a tape with much greater overall
output than chrome, but with equal
high-frequency energy. These new
tapes also take advantage of the stand-
ard bias and equalization settings used
for chrome tapes; that's why they're re-
ferred to in our test table as “CrOo-
equivalent” ferrics. TDK's SA (“Super
Avilyn”) was the first of these tapes, and
was followed by Nakamichi SX and
Maxell UD XL-Il. (3M's Master Il is

L

another tape in this category, but was
not available for test at this writing.)

What Makes a Tape “New and
Improved?” Improvements to a tape’s
performance can take many forms. Two
of them are shown in Fig. 2a and b. Fig-
ure 2a shows the frequency response of
Maxell’'s now-venerable UD and its new
UD XL-I, both recorded with the same
signal. Both tapes have the same fre-
quency response, but the higher curve
for the UD XL ! indicates greater output
at all points in the audio spectrum—with
a correspondingly improved signal-to-
noise ratio.

A second kind of improvement, and
one you're likely to see more and more
of these days, is an increase in tape co-
ercivity. This raises high-frequency re-
sponse, as illustrated by the output-
vs-frequency curves of Fig. 2b (which
compares TDK's older Audua with its
brand new “AD" tape). This rising high-
end response can be accepted as a
“brighter” sound, if you prefer, but it's re-
ally intended to be traded off for other
benefits. Decks with adjustable equali-
zation and bias let you trade it off for re-
duced distortion and a slight reduction in
noise by diminishing treble boost in the
recording. Also, the rising high end can
compensate for the drooping treble of an
inexpensive system's speakers. (It won't
compensate for playback-head limita-
tions, though.) In other stereo systems,
turning down your amplifier's treble con-
trol will at one stroke restore proper fre-
quency balance and reduce audible
tape hiss.

Test Results. The results obtainabie
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Fig. 20 and b. In (a), at top, Mazxell gave its new

UD XL-Itape (A) more output than older UD (B), but
same response. In (b), below, new TDK AD tape has
more high-end response (A) than earlier Audua, (B).
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CASSETTE TAPE TEST RESULTS

Sensitivity: Distortion: Maximum Signal-to-Noise Ratio Saturation:|Frequency
(333Hz (3rd Harm. Qutput: Unweighted Weighted | (db below | Response
"0 VU") Dolby level) (3% HD “OVU" | (seetext
333 Hz) 10kHz) for code)

DIN bias ferrics
DIN Std. cass. +0.0 0.44% +2.5 513 52.9 -11.2 A
Ampex 20/20+ +0.0 0.32% +4.1 53.0 55.3 -12.8 B
Ampex Plus +0.4 0.39% +4.6 53.4 55.2 —11.3 A
Ampex 370 —-1.8 2.35% -0.8 49.0 50.9 -18.2 D
BASF Studio +0.0 0.38% +4.4 53.4 55.7 -133 B
BASF Performance -1.8 1.22% +-19 50.3 53.0 —-145 C
Capitol “Music” +0.5 0.25% +3.9 52.8 55.4 -13.6 B
Capitol 1 1.1 19 % +0.4 49.3 51.2 —-19.8 D
Memorex MRX, -0.7 1.2 % +0.8 49.7 52.1 -11.6 A
Maxell LN —-1.8 1.95% -0.1 48.8 50.9 —-14.5 B
Scotch Master | +0.1 0.6 % +2.8 5119 54.2 —-10.2 A
Scotch LN/HD —0.6 1.75% +1.2 50.4 52.9 —-13.8 D
Scotch Highlander -1.1 1.65% +0.4 49.5 52.0 -17.5 D
Sony UHF -0.5 0.72% +2.7 51.4 533 -10.1 A
Sony Plus 2 -2.3 2.28% -0.7 48.1 50.2 —-13.0 B
TDK SD -0.9 0.65% +2.8 51.7 53.6 -12.8 C
TDK D -0.5 0.8 % +1.6 50.1 51.4 —-12.5 B
“High” bias ferrics
Fuji FX -0.1 0.28% +4.0 52.4 53.4 — 9.8 A
Fuji FL -2.4 25 % -1.7 479 499 -12.8 C
Maxell UD -0.8 11 % +2.5 51 52.8 -10.4 A
Maxell UD XL-I +1.0 0.35% +6.1 547 56.3 - 938 A
Nakamichi EX —-0.6 0.74% +2.6 51.2 52.8 —-10.2 A
Nakamichi EX-1l +0.9 0.28% +5.7 54.3 55.8 —-10.2 A
TDK Audua —-0.8 1.15% +1.5 49.7 50.7 - 8.7 Ar
TDK “AD” -0.7 0.37% +3.7 52.4 54.2 - 7.2 Ar
CrO,
BASF CrO, -1.5 19 % +0.2 52.6 54.8 - 9.2 A
Capitol CrO, 1.0 1.85% +0.2 52.6 54.6 —-10.5 A
Fuji FC -1.4 22 % -0.2 52.4 55.5 -10.5 A
Memorex CrO, =282 3.2 % 2.1 50.3 52.5 -11.5 B
Scotch Chrome -19 24 % -0.8 51.49 54.4 -11.1 B
Sony CRO, -1.9 2.45% -0.7 515 £33 — 84 Ar
CrO, Equivalent ferrics
Maxell UD XL-Ii +1.9 06 % +4.0 55.6 57.4 —- 8.2 A
Nakamichi SX +1.3 0.85% +2.8 54.5 55.7 - 8.7 A
TDK SA +1.0 09 % +23 53.7 55.6 — 8.8 B
FeCr bias & eq
Scotch Master lll -1.7 0.45% +4.9 57.2 59.4 -11.2 A
Sony FeCr —-2.6 0.71% +3.2 55.5 57.5 - 9.4 A
Ferrichromes, DIN*
Scotch Master lll +0.8 0.64% +3.0 51.8 53.9 — 6.5 7
Sony FeCr -1.2 1.52% +1.2 49.8 52.2 - 54 ¥
Ferrichromes, “High”*
Scotch Master lil +1.2 0.52% +4.5% 53.2 55.5 - 6.8 -
Sony FeCr —0.8 1.03% +2.9 51.5 53.7 = 50) -

*Neither ferrichrome tape is designed for this bias/equalization, but it may be all the consumer has to use with them. Frequency
response, however, rises from 1 kHz to 19 kHz, to between +10 and +12 dB.

from any tape depend as much upon the
recorder and its settings as upon the
tape itself. Differences between my test
recorder and your recorder make it al-
most inevitable that the cassettes | test-
ed would produce somewhat different
results if tested on your deck. Where dif-
ferences between tapes are small, a
slight adjustment of bias or equalization
can turn the scale in favor of one or the
other. So ignore small differences in the
NOVEMBER 1977

results. Only the larger ones give
grounds for definitely judging that one
tape has a higher performance potential
than another, regardless of the machine
used.

Selecting a Tape. The test results
here can be used as a starting point in
selecting the right cassette for your own
use. A glance at the table will reveal
which tapes are of the same type as the

AmericanRadioHistorv.Com

tapes your recorder’s instructions rec-
ommend. The table will also help you
weed out those tapes whose require-
ments differ significantly from that of the
factory-recommended tape.

In the last analysis, the most signifi-
cant tests are those you make on your
own machine. To check frequency re-
sponse for yourself, the interstation hiss
from an FM tuner is an excellent and
handy test signal. Record and play back
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a few moments of it, flipping between
“source” and “tape;” see which tape
comes closest to matching the original
sound. If you try this, however, remem-
ber to maintain the record level 10 to 20
dB below 0 VU on your recording me-
ters. The high-frequency energy in the
hiss signal would otherwise drive the

HOW TESTS WERE MADE

In making these tests, three C-60 samples
of each cassette were checked, and an av-
erage of the two more similar samples is
reported. In most cases, where the thick-
ness of the oxide coating is the same, C-90
versions of the same tapes should perform
-essentially identically. Where a manufac-
turer chooses to use a thinner oxide layer
in his long-play length, however, low-fre-
quency sensitivity and distortion figures
may suffer. 3 :

The tapes in this survey were tested on
a new Technics RS-9900US cassette
deck. In addition to its three-head design
(a practical necessity where machine-run
frequency response curves are to be
made), this deck offers continuously vari-
able bias and equalization controls on the
front-panel, as well as the usual fixed bias
and EQ switch positions. It would thus
have been possible to “optimize" the deck
for every tape tested; but since this would
represent an unrealistic picture of the per-
formance to be expected from typical
home cassette decks, a practical compro-
mise was employed. For the tapes listed in
the charts as “DIN bias and equalization,”
the machine was optimized for the new
DIN Standard Blank Cassette (TP 18
LHS), a special cassette made for test pur-
poses. For the "high bias" Japanese fer-
rics, the deck was set up using Maxell UD
XL-l. For CrOp and the cobalt-treated
“chrome equivalent’ ferrics, the set-up
tape was Fuji FC.

30282624222018 16141210 8 6 4-2 O+2 4 6

tape into saturation and thereby invali-
date the test.

Note that the “best” cassette is not al-
ways the best choice for every applica-
tion! As the results in the chart show,
several low- and mid-priced tapes have
been improved (some very recently) to
the point where they can challenge the
premium tapes for anything that doesn't
require the full sizzle of a cymbal. But
avoid cheap, unbranded cassettes, un-
less you really enjoy cleaning up the
loose oxide they so often shed.

How to Interpret Test Results.
Because tape test results are so de-
pendent upon the equipment used to
make the tests, you won't find final full
specifications listed for tape as often as
you will for components. So, many of the
specifications listed below will be un-
familiar, while others may seem unfamil-
iar in their current form. Here is what the
numbers in our table mean:

Sensitivity: Here we compare the out-
put of each tape with the output of the
DIN Standard Blank test cassette, with
each fed an identical input signal. This
signal is a mid-frequency tone (333 Hz)
of sufficient strength to record a magnet-
ic flux level of 250 nanoWebers per me-
ter on the DIN tape. This particular flux
level, higher than the “0.VU” of most
(but not all) home cassette decks, is an
internationally accepted comparison lev-
el. All else being equal, the larger the
number in this column, the better.

Distortion at Dolby Level: This is a
comparison of the harmonic distortion
levels of the various tapes at a standard
level of recorded signal. Since tape-
deck manufacturers are free to set their
"0 VU” point at any level of recorded flux
they choose, a measurement made at

AmeoricanRadinoHistary Com
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any one deck's “0 VU" point would not
be too meaningful. But as the “Dolby
level” marks found on nearly every man-
ufacturer’'s VU meters is a standard level
(200 nWb/m), we used that as our refer-
ence point for this test. Since this is only
1.9 dB less than DIN “0 VU” level, it's at
least near most manufacturers' 0 vU”
markings.

The distortion levels may look lower
than you're used to seeing for tape.
That's because conventional “total har-
monic distortion” meters measure ev-
erything that isn't signal—which in-
cludes not only all harmonics, but also
hum and noise. Since the hum and
noise on the tape are often greater than
the distortion at this recording level, you
will rarely see THD measurements of
less than 1%. But since tape produces
only odd harmonics, of which the 3rd
harmonic is the lowest (and hence most
prominent), a General Radio 1900-A
Wave Analyzer was used to read only
the tape’s output at 999 Hz, the 3rd har-
monic of the 333-Hz input signal.

Maximum Output Level: It is standard
practice to consider a tape’s Maximum
Output Level (MOL) to be, for all practi-
cal purposes, the point at which its third
harmonic distortion just reaches 3%.
Beyond this level, moderate increases in
input signa! lead to very rapid increases
in distortions. Consequently, satura-
tion—at which point the tape’s output
will increase no further in spite of in-
creases in input—is only a few dB away.

The number shown in this column is
the “signal” part of each tape’s signal-
to-noise ratio, in decibels above the 250
nWb/m reference level. The higher the
number, the better.

Unweighted S/N Ratio: This column
indicates the ratio, in decibels, between

POPULAR ELECTRONICS



the Maximum Output Level (MOL) of the
tape and the output from a section of the
tape which has been recorded with no
input signal at all. The higher this num-
ber, the better, too.

Weighted S/N: Since the frequency
response of the human ear at the low
volume levels of tape noise is not “flat,”
a more meaningful measure of noise au-
dibility is obtained by weighting its vari-
ous frequency components according to
the ear’s sensitivity to each.

There are several weighting filters for
this purpose. The most common is the
NAB “A" weighting curve, which is de-
rived from the famous Fletcher-Munson
“equal-loudness” curves. More recent
studies, however, suggest that a slightly
different weighting curve, the CCIR
curve, corresponds more closely to the
perceived obtrusiveness of noise such
as tape hiss. This weighting system,
widely adopted abroad (and used by
Dolby measurements of noise-reduction
effectiveness), was used for our mea-
surements in this column. The larger the
number, the less perceptible tape hiss
will be. This makes it a slightly more sig-
nificant measure of tape performance
than the unweighted S/N in the preced-
ing column.

Saturation (10 kHz): Tape saturation
level varies with signal frequency. At
high frequencies, saturation occurs
much earlier (Fig. 3). For this reason,
and because the high-frequency content
of most program material is far below
the “0 VU" level, frequency response
(next column) is usually measured at a
level far below “0."”

While dramatic in itself, Fig. 3 does
not tell the whole story about high-fre-
quency saturation. Although a tape's
middle- and lower-frequency output will
not increase past saturation even if input
level increases, its high-frequency out-
put actually declines when input levels
are increased beyond the saturation
point (Fig. 4).

Consequently, the figure shown in the
*10-kHz Saturation” column represents
the tape's absolute peak response and
the onset of saturation. Distortion occurs
long before this point (by about 10 dB),
but is difficult to measure because the
third harmonic generated (30 kHz) is
outside the recorder's passband. The
audible distortion products caused by
high-end saturation are all too obvious,
however, so the closer the negative
number (in decibels below DIN “0" level)
is to zero, the better.

Frequency Response: Individual fre-
quency-response charts were made for
each tape tested, but since the response
patterns were so similar, they have been
summarized in five categories here. An
“A" curve indicates a response within
+1 dB over the 100 to 20,000-Hz range.
Three tapes (Sony CRO2, TDK Audua,
and TDK AD) showed a response that
rose gradually above 1 kHz, reaching a
maximum between +3 and +5 dB at
approximately 19 kHz. Because, as ex-
plained previously, this may be looked
upon as an advantage rather than as a
defect, these tapes have been given an
“Ar" (A, rising) denomination. Category
“B" covers a span of =2 dB over the
same range. With only minor adjust-
ments of the bias and/or equalization,
any of these tapes could have been
made to show an “A" characteristic.
Class “C” encompasses a +3 dB varia-
tion over the 100-t0-20,000-Hz range,
but would certainly be suitable for all but
very critical applications. Class “D”
tapes are definitely “limited perfor-
mance’ products whose response (even
at the —30 VU test level employed onall
the frequency response measurements)
was typically down by about 5 decibels
at 10 kilohertz. o

TIME KEEPING EXCELLENCE FROM DIGITAL CONCEPTS

TIME TUBES

and model number when ordering.

ADD A NEW DIMENSION TO TIME ITSELF

A bright 0.5 Fluorescent display provides easy to read numbers that
brighten and dim automatically according to the light. The acrylic tube
with acrylic or hardwood ends gives these clocks a unique look of simple
elegance. AM/PM & Power Failure Indicators. Alarm Models have easy to
set beep alarm, snooze, and alarm set indicator. 3.5 X 3.5” X 5.75.

Complete Kits

CK-2001 Solid Clear Time Tube {shown} $39.95
CK-2002 Clear Tube with Walnut Ends $34.95
CK-2010 Solid Smoke Time Tube $42.95
CK-2012 Smoke Tube with Walnut Ends $36.95

All models available with alarm features. Add $5.00 and specify “Alarm Version”

SYSTEM 5000

THE FULL FEATURE
PROGRAMMABLE CLOCK KIT

Have it your way with System
5000. After the circuit has been
assembled, add the appropriate
jumpers and switches to create a
truely individualized time piece.
There are enough features to
satisfy the most discriminating
enthusiasts. Build an Alarm/Clock/
Calendar, full feature Desk, Com-
puter Room, Radio Station Clock,
or any combination to suit your
tastes.

FEATURES

TIME CUBES

CK-2020
CK-2120

The 2020 Cube combines simplicity of design with the ultimate in technology
It features bright 0.5 fluorescent digits in a contemporary smoke and chrome
enclosure. Includes AM/PM, Power Failure Indication, Easy set controls.

Model 2120 is same as above with pleasart beep alarm, photo electronic
dimming system and alarm set indicator. It also features a 9-minute snooze
which is activated by simply tipping the cube. Alarm on/off switch and
“Tilt-Snooze'' make wake up time easy to set. 4.5 X 4.5 X 4.7 High. Add
1o your collection with on-time designs from Digital Concepts.

Complete Kits

Smoke Time Cube
Smoke Time Cube with Alarm

$34.95
$39.95

LEND AN ELEGANT EFFECT TO ANY HOME OR OFFICE

® All clock kits are 100-120 VAC, 50/60 Hz
® All models can be built for 12 or 24-hour format.
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245 ROUTE 46 SADDLE BROOK, N.J. 07662

Send your check or money order today for fast delivery. Add 5% to total order to cover shipping and
insurance. Outside Continental U.S., add 10%. N.J. residents must also add 5% sales tax. Call (201}
845-7102 to charge your order to Bank Americard or Mastercharge

® We pay shipping and insurance within the Continental U.S. on orders over $100.00.

{201) 845-7101
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Time of day and duplicate time register, two 24-hour
alarms, four year calendar, one hour down counter, and
10-minute snooze and |D timer; Direct-Drive 0.5 fluoures-
ent panel with automatic brightness, PM and power fall-
ure indication; Forward or reverse time setting, 9-volt
battery backup, seconds display on demand. Many morel

System 5000 includes all components, two test switches
and complete Instructions. 1.5” H. X 4" W. X 4"'D.

Case not included $34.95
SYSTEM 5000 OPTIONS

RELAY OPTIDN—$4.00 Includes 700 watt relay and in-
terface to control applifances, steroes, etc.
SWITCHOPTION—$3.75 Includes 4 SPST push buttons,
2 DPDT push buttons, and 2 SPST slide switches. Pro-
grams all major features.

QUARTZ TIME BASE—-$6.95 Generates precise 60 Hz.
output with exceptional stability and accuracy. Direct
interface to system 5000 and most other clocks. Includes
all components and instructions,

CASE OPTION 1-$5.95 Includes simulated walnut
cabinet, blue face plate, rear panel, and all mounting
hardware. Ideal for many projects. 8.3 X 5 X 3.8
CASE OPTION 11-$11.00 Deluxe hand finished, solid
3/8" walnut cabinet, complete with blue or green face
plate and rear panel. 5.75" X 5.75"" X 3.0".
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MINIFLOPPY
OISK SYSTEM

Sula

‘

MINIFLOPPY
5“'1‘: DISK SYSTEM

$995 MF-68 Dual Minifloppy

You need dual drives to get full benefits
from a minifloppy. So we waited to offer a
floppy until we could give you a dependa-
ble dual system at the right price.

The MF-68 is a complete top-quality
minifloppy for your SWTPC Computer. The
kit has controller, chassis, cover, power
supply, cables, assembly instructions, two
highly reliable Shugart drives, and a
diskette with the Floppy Disk Operating
System (FDOS) and disk BASIC. (A floppy
is no better than its operating system, and
the MF-68 has one of the best available.)
An optional $850 MF-6X kit expands the
system to four drives.

Enclosed is:
$1,990 for the full system shown above
(MF-68 Minifloppy, CT-64 Terminal with
CT-VM Monitor).
$995 for the Dual Minifloppy
$325 for the CT-64 Terminal
$175 for the CT-VM Monitor
$395 for the 4K 6800 Computer

Now SWTPC offers c"c;m‘plete.‘bb
dual minifloppy, $500 video terminal/ monitor, $395 4K computer.

AN AN

st-buy com

$500 Terminal/Monitor
The CT-64 terminal kit offers these
premium features: 64 -character lines,

upper/lower case letters, switchable con-

trol character printing, word highlighting,
full cursor centrot, 110-1200 Baud serial
interface, and many others. Separately
the CT-64 is $325, the 12 MHz CT-VM
monitor $175.

$250 for the PR-40 Line Frinter
$79.50 for AC-30 Cassetie Inferface
Additional 4K memory baards at $100
Additicnal BK ramory beards at $250

utr tem with $95

SWTPC announces firét dua| _.
minifloppy kit under $1,000

=
-
-

50Td 6800 svsven
$395 4K 6800 Computer

The SWTPC 6800 comes complete with
4K memory, serial interface, power supply,
chassis, famous Motorola MIKBUG®
mini-operating system in read-only
memory (ROM), and the most complete
documentation with any computer kit. Our
growing software library includes 4K and
8K BASIC (cassettes $4.95 and $9.95;
paper tape $10.00 and $20.00). Extra
memory, $100/4K or $250/8K.

Other SWTPC peripherals inciude

$250 PR-40 Alphanumeric Line Printer
(40 characters/line, 5 x 7 dot matrix,

75 line/minute speed, compatible with
our 6800 computer and MITS/IMSAI);
$79.50 AC-30 Cassette Interface System
(writes/reads Kansas City standard tapes,
controls two recorders, usable with other
computers); and other peripherals now

and to come.
Southwest Technical

|1

Or BAC # _ Exp. Date
Or MC # __ Exp. Date.
Name. Address —
City. = __State Zip.

AmericanRadioHistorv. Com

IIF Products Corp.

219 W. Rhapsody, San Antonio, Texas 78216
London: Southwest Technical Products Co., Ltd.
Tokyo: Southwest Technical Products Corp./Japan
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tering kit. There are generally two types
of dry-transfer kits—the type that you cut
out and stick down and the type that you
rub down directly from the carrier sheet.
The latter is recommended. Dry-transfer
type can be obtained from art supply, of-
fice supply, and drafting equipment
stores in a wide range of type styles,
sizes, and colors. Some manufacturers
of printed circuit materials also offer
transfer sheets of electronic symbols, pc
patterns, and control-labelling kits with
commonly used legends.

When you use a dry-transfer lettering
kit, do the following. First, draw a light
pencil line on the panel about 14" away
from the bottom of the letter line you
want to produce, as shown in Fig. 4. You

Fig. 1. Protective paper on
acrylic sheets is used to draw
guidelines and dimensions.

ust line
wA:(cl(‘f‘L\ with

—Hmmé S<rew

. 2 4 .
STRAIGHT EDGE

Fig. 2. When you use a pen and straightedge to draw
lines, hold pen perpendicular to penel as shown here.

5

Fig. 4. In using dry-transfer letters, first draw
a light line $8” from bottom of line you want to produce.

should be able to see through the trans-
fer sheet clearly enough to line up your
letters parallel with the guide line. As
each letter is properly positioned, trans-
fer it by rubbing with a soft, blunt pencil
over the area of the letter to be trans-
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ferred, as shown in Fig. 5. Practice
transferring letters on scrap to deter-
mine the optimum rub pressure to use to
-assure a good transfer. Do not press too
hard, or the letters will spread, crack,
and flake.

Fig. 3. To make a final line,
hold the pen slightly in the
direction of the line drawn.

After all letters for a given panel leg-
end have been transferred, carefully
erase the guide line.

When labelling your control panel,
keep it simple. Shown in Fig. 6 are ex-
amples of the right and wrong ways of
labelling panels. If one word will do to
convey the function of a control, switch,
jack, etc., never use two words. Also,
group related items together by boxing
them in. Use arrows or other graphics to
indicate signal or traffic flow—but only if
they are necessary to clarify things. A
well-designed and properly labelied con-
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Fig. 5. Transfer each letter by
rubbing with a blunt pencil. Too
much pressure may ruin the letter.
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Fig. 6. Examples of the right and wrong ways to
label a panel. Group related items, and if one word
will describe a group, never label each unit separately.

trol panel is not only pretty to look at, itis
functional and completely lacking in con-
fusion and ambiguity.

Finishing Up. Transfer lettering and
inked lines scratch easily and very
quickly deteriorate if they are not pro-
tected. While it may at first appear thata
couple of coats of clear spray lacquer
will provide the required protection, its
use can be very tricky. For example, you
cannot be assured of perfectly even
coating over the entire panel surface.
Also, if the first coat of lacquer is too
thick, it will in all likelihood lift up or even
dissolve the lettering.

The best protection for a control pa-
nel's lettering and graphics is clear
transparent ConTact plastic film, obtain-
able from most hardware stores. To use
this film, cut it about 15" (12.7 mm) long-
er and wider than the panel to be cov-
ered with it. Do NOT remove the entire
paper backing from the film. Instead,
peel it back gradually as you apply the

film to the panel. Bear in mind that you -

cannot put the film down, change your
mind, lift it again, and reapply it. If you do
this, you will dislodge the transfer letter-
ing and graphics.

The best technique to use in laying
down the clear film is to work very
slowly, peeling away only enough of the
paper backing to assure that the work
progresses at a manageable rate (see
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Fig. 7. In using plastic film for
protecting a panel, peel the paper
from the film slowly. It

can’t be lifted, once it is down.

:

Fig. 8. An example of a completed control panel. The
film has been cut away from all holes and the
various components have been mounted in proper locations.

Fig. 7). Small air bubbles should be
chased to an edge or a hole; larger bub-
bles should be lanced with a razor blade
or X-acto knife. When the film is down,
go oOver every square inch of it with the
back of a table spoon, tongue depres-
sor, or other blunt instrument to burnish
it down solidly. Then cut the fiim away
from all holes and mount the various
components on the panel. An example
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of a completely assembled control panel
is shown in Fig. 8.

Closing Remark. We have given only
the basic techniques to use for design-
ing and fabricating professional-quality
control panels. By applying these tech-
niques and gaining some experience in
design, you can make projects you will
value and be proud to display. <




HE Federal Communications Com-
mission is having problems these
days with pirates. No, the FCC isn't tak-
ing over the duties of the Navy and
Coast Guard. These pirates are known
as WCPR, WHGC, “Radio King Kong,”
“Wild Turkey Radio,” and even “Radio
Clandestine.” More and more adventur-
ers, either ignorant or contemptuous of
the law, are taking to the airwaves and
setting up their own broadcasting sta-
tions.
Bootlegging is not a new develop-
ment. Even in the early days of radio,

band (540 to 1600 kHz) is fair hunting
ground for pirate broadcasters. How-
ever, recent years have found pirates to
be more commonly using frequencies in
the upper end and just above the stand-
ard broadcast band, say from 1550 to
1650 kHz. This range is becoming popu-
lar with pirates because many old AM
phone transmitters which cover the 160-
meter ham band (1800 to 2000 kHz) can
be easily retuned to cover 1550 to 1650
kHz. Much of the available surplus AM
gear will cover this range as well.

A second favorite place for pirates is

Piracy
on the
Airwaves

when communication was by Morse
code and spark transmitters, an occa-
sional wireless enthusiast would “bor-
row” another callsign, usually of rare or
distant locations, to attract more replies.
Amateur radio in the 1930’s jokingly had
what was called the “bootlegger” class
of license, which allowed the holder to
use all the power and bands he pleased,
plus select his own cail—at least until he
was caught! Such bootlegging continues
today on the amateur bands, with rare
DX station callsigns often used by other
stations, and operation taking place
from countries (such as Turkey) where
amateur radio is frowned upon.

The new breed of radio pirates is in-
terested in broadcasting, but not in com-
municating with other stations. indeed,
there is no shortage of perfectly legal
avenues for communication if your de-
sire is to talk with other people by radio.
However, if you want to broadcast,
you're limited to a mere 100 milliwatts of
power in the AM and FM broadcasting
bands under Part 15 of the FCC rules.
For a growing number of pirates, that
simply isn't enough power. Note that
neither the author nor PoPULAR ELEC-
TRONICs advocates that anyone setup a
pirate station. The FCC rules provide for
a maximum penalty of $10,000 fine and/
or a year imprisonment for those caught
broadcasting illegally.

Where Pirates are Found. Almost
any frequency in the standard broadcast
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the 49-Meter international shortwave
broadcasting band (5900 to 6200 kHz).
The upper end of 49 meters, around
6200 kHz and just above, has long been
favored by pirate broadcasters in Eu-
rope. A big advantage of this band is
that much wider range can generally be
obtained than on the broadcast band,
particularly since fully resonant anten-
nas are generally more feasible on 49
Meters than on the standard broadcast
band.

A final good place to look for pirates is
in the 41-Meter amateur/international-
broadcast band (7000 to 7300 kHz and
just above). This range is populated by
both broadcasters and amateur opera-
tors. A big advantage of this band for pi-
rates is that plenty of AM equipment is
available for the band ready to use with-
out any further modification. A big disad-
vantage is that interference is often tre-
mendous, and the relatively flea-pow-
ered pirates often can't cut the mustard.

Those readers in urban areas might
also want to keep an ear on the 88-
t0-92-MHz segment of the FM broadcast
band. This portion of the band is normal-
ly reserved for educational stations,
some of which use powers as low as 10
watts. Quite often, a “pirate” station of
sorts will pop up here, generally for a
day or two. These are almost always the
result of students at a school using a le-
gitimatey licensed transmitter in an un-
authorized manner. Due to the highly
sporadic nature of such operations, and
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their fimited range, we will not deal with
them in this article.

Strictly Hobby Pirates. The major
portion of pirate activity in the United
States falls into the category of “hobby”
activity. These stations are operated
solely for the amusement and diversion
of the pirates, who have no political
cause to advocate. A typical example
was WHGC, operating on a varying fre-
quency around 1610 kHz, in Charlottes-
ville, Virginia. This station first popped
up in late 1975, and was reported by

The state of
illegal broadcasting
is explored.

BY Harry L. Helms

members of the National Radio Club as
far away as Delaware. Programming
consisted of gospel music and religion
(quite a contrast from the rock music
and obscenities that many pirates put
out). When the station was contacted by
members of the National Radio Club,
the operator claimed that it was oper-
ated on a limited-radiation carrier-cur-
rent basis that was legal under FCC
rules Part 15, and that he couldn't imag-
ine how the station was being heard so
far. One resourceful NRC member even
managed to extract a verification from
the station that specified power as 100
milliwatts.

On March 4, 1976, however, FCC
agents from the Commissions's Norfolk
office raided and shut down WHGC. Far
from being a mere t00 milliwatts, the
station was actually operating at 50
watts. The gospel music programing
was explained by the fact that the station
was built and run by the son of a minis-
ter, with the station itself being located in
the back of a church in Charlottesville!
Luckily for the young operator, the FCC
merely issued a waming, suspending
further action on the condition that no
more illegal operation take place.

A bizzare operation was the “"WDRC-
FM” relay that operated on 1630 kHz.
This station did nothing more than relay
the programs of station WDRC-FM in
Hartford, Connecticut. In late December,
1974, various BCB DX'ers noted a sta-
tion on 1630 kHz that identified as

POPULAR ELECTRONICS




WDRC-FM. In fact, the station itself got
a report from a frequency monitoring
and checking service in Cleveland, Ohio
about the strange signal. An NRC mem-
ber and WDRC's chief engineer used di-
rection-finding techniques to determine
that the illegal transmitter was in Merid-
en, Connecticut. In mid-January, 1975,
Federal Communications Commission
agents, alerted by DXers and the
WDRC staff, shut down the illegal trans-
mitter. The station operator turned out to
be a former employee of WDRC.
WDRC-AM, by the way, transmits on
1360 kHz—and the pirate used 1630
kHz!

The grandaddy of all hobby pirates,
however, has to be the WCPR opera-
tion. WCPR used a varying frequency of
around 1620 kHz from its location in
Brooklyn, New York. The station was
first noted in late December 1975 and
was quickly reported over a wide area
from the Southeastern states to the Mid-
west. Station programming consisted of
rock music and listener phone-ins week-
end nights from approximately 0430 to

0700 GMT. The station announcer
called himself, somewhat unoriginally,
“John Doe.”

Callers to WCPR's announced num-
bers were given an address to which to
send reports. Unfortunately, reporters
only received “thank you for tuning in”
letters instead of detailed verifications.
Meanwhile, some DX'ers noted that the
numbers that WCPR announced were
some of those that the telephone com-
pany uses for internal purposes, and
speculation arose that someone inside
the telephone company was aiding in
the operation, because when the WCPR
numbers were called when the station
was not operating, nothing happened—
no busy signal, no dial tone.

WCPR continued along, featuring
calls from DX'ers and casual listeners
from all over the eastern half of the Unit-
ed States, until it was raided and closed
by the FCC on February 7, 1976. Trans-
mitter power was only 100 watts, and
FCC agents expressed amazement that
it had been heard in the Midwest. As is
usually the case, the operators of the

SAMPLER OF RECENT PIRATE BROADCASTING ACTIVITY

Frequency
{kHz)

Comments

850

1580

1610v*

1620v

1629

1630

5035v

6025v

6030

6158v

7229

7415
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WHBL, Bayonne, New Jersey (announced location), rock music and
identifications as “The Music Machine, WHBL, Radio 86, Bayonne." Ac-
tive mid-January 1975, poor technical quality.

Menomonee Warriors' Station, near Keshena, Wisconsin, active during
unrest in area, early Spring 1975.

WHGC, Charlottesville, Virginia, gospel music and religion, pretended to
be carrier current, 50 watts of power, run by son of a minister, active late
Autumn 1975 until closed by FCC March 4, 1976.

WCPR, Brooklyn, New York, used rock music and telephone call-ins,
widely heard from December 1975 until closed by FCC in early February
1976. Transmitter was 100 waits.

WCPU, location unknown but believed to be in the Midwest, announced
1615, urged listeners to write FCC and Congress to open up frequencies
for hobby broadcasters, excellent signals, active mid-February 1976 fol-
lowing WCPR closing.

“WDRC-FM Relay,” Meriden, Connecticut, relayed WDRC-FM pro-
gramming from late December 1974 until closed by FCC in mid-January
1975.

“Wild Turkey Radio,” location unknown, English tatks, much profanity,
DX items from radio club bulletins. Even verified reports of its reception
in club bulletins! Active December 6 through 10, 1973.

“Radio King Kong,” announced as being 20 miles off coast but believed
to be in middle Atiantic states, rock music and obscenities, February and
March, 1974.

“Radio Clandestine,” announced as being on a ship but believed to be in
New York-Pennsylvania area, rock and political commentary, requested
reports to NYC address, active mid-December 1973.

Unidentified station, believe USA location, programs against teiephone
and other excise taxes (a favorite target of anti-Vietnam War groups),
active early autumn 1972.

Unidentified, believed to be in Philadelphia area, rock music and dedica-
tions, active early September 1973.

WTIT, location unknown, “The Sound of Young America,” rock music,
announced 50 watts, mid-February 1973.

*v=frequency varies somewhat
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station turned out to be rather young, in
their late teens and early twenties. Al-
though the FCC apparently decided not
to prosecute the persons involved for
operating a transmitter iliegally, prob-
lems still remain. Prosecution may still
result from the tampering with telephone
company circuits.

A glance at our “sampler” of pirate ac-
tivity will show similar operations scat-
tered throughout the three main pirate
bands. Of particular note, however, is
the “Radio King Kong'" operation report-
ed around 6025 kHz in February and
March of 1974. Many pirate broadcast-
ers over the years have called them-
selves “Radio King Kong,” as one of the
“pioneer” pirate broadcasters used that
name. However, it is not believed that
any ot the various “King Kong" opera-
tions are related. Don't be too surprised
if another “Radio King Kong” pops up
sometime in the future!

Political Pirates. Political pirate
broadcasters are much more common in
Europe than here. Much of the political
pirate broadcasting activity is govern-
ment run. Relatively little such activity
has occurred in the United States.

In the early Spring of 1975, an illegal
station showed up on 1580 kHz near Ke-
shena, Wisconsin. Operated by sympa-
thizers of the Menomonee Indians, the
station billed itself as the Menomonee
Warriors’ Station and announced its fre-
quency as 1600 kHz, despite its actual
frequency. It was strong enough to inter-
fere with reception of WAPL, Appleton,
Wisconsin on 1570 kHz.

The most recent political pirate was
WCPU on 1629 kHz, which appeared in
mid-February 1976 shortly after the FCC
closure of WCPR. The announcer urged
listeners to write the FCC and Congress
urging them to open up frequencies
above 1610 for hobby broadcasters.
WCPU claimed to be the most powerful
pirate broadcaster ever, and its signals
gave credibility to that claim. Location
was believed to be somewhere in the
Midwest.

“pX” Pirates. Many DXers and
SWL’s get a big kick out of hearing a pi-
rate. Do they ever get the urge to put a
pirate station on the air themselves?
Many members of various radio ciubs
who are known to have somewhat sym-
pathetic “live and let live” views toward
pirate broadcasting have at times re-
ceived advance notification that a pirate
was about to take to the air. But since
many DX clubs publish membership
lists, complete with addresses, such
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advance notification did not prove that
any DX'ers or SWL's were guilty of pi-
rate activity.

Many pirates show a surprising know!-
edge of DX'ing. One example is the
case of “Radio Clandestine,” which
showed up in mid-December 1973 on
6030 kHz. Reception was good through-
out the Northeast, with programming
consisting of rock music and political
jokes. The host gave his name as “R.F.
Burns,” claimed to be operating from a
ship off the Atlantic coast, and request-
ed reports to a New York City address in
care of the “SINPO code foreman.”
Quite obviously, the operators of this
station were aware of clandestine activ-
ity (a favorite subject with many DX'ers)
and were well aware of that favorite
SWL reporting code, the SINPO system.

The *“clincher” to link some SWL's
and DXers to pirate activity came in De-
cember of 1973. From December 6
through 10, a station was heard around
5035 kHz announcing as “Wild Turkey
Radio, the Voice of the Pilgrim Under-
ground.” Programming consisted of En-
glish language talks spiced with much
profanity. One feature was a “DX cor-
ner” that featured items straight out of
“FRENDX,” the monthly DX bulletin of
the North American Shortwave Associa-
tion. A DX'er in Ottawa, Canada heard
the station and reported reception of it to
the January, 1974 issue of “FRENDX.”
He did not send a report to the station
because no address was given.

A surprise arrived a few months later
for the Canadian DXer. It was a verifica-
tion letter for “Wild Turkey Radio,”
signed by “Pullet” and “Gobbler,” and
airmailed from Turkey! Despite the post-
mark, Canadian government monitors
believed the station to be located some-
where in the Winnipeg, Manitoba area.
Quite clearly, though, the operators of
“Wild Turkey Radio” had connections
with the SWL community and access to
“FRENDX.” More probable, in the opin-
ion of many people, was the notion that
“Pullet” and “Gobbler” were members
of NASWA!

Hearing Them Yourself. Most
broadcast-band pirate activity takes
place on weekends, usually after mid-
night, and many DX'ers scan 1600 to
1650 kHz every weekend night in the
early hours. Activity on the 49- and 41-
Meter bands tends to be concentrated in
the afternoon hours, as heavy interfer-
ence from legal broadcasters often
makes evening and night reception on
these frequencies difficult for low-power
stations. o
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Making

Digital Electronic

Clocks Immune
to AC Flicker

BY ANDREW FRASER

N OCCASIONAL “flicker” on the ac

line can interrupt power to a digitai
clock for up to a second. This can cause
the filter capacitor in the clock’s power
supply to discharge through the displays
to the point where the clock must be re-
set for accurate time. If you have en-
countered this problem, the circuit we
present here can correct it.

A typical power supply for a digital
clock consists of transformer 71, diodes
D1 and D2, and filter capacitor C1. The
flicker-eliminator modification in this cir-
cuit consists of the components inside
the dashed-line box. Now, power for the
clock chip is obtained via D3, A1, and
C3. When the ac line flickers, the current
drawn by the displays will begin to dis-
charge C1 but the charge on C2 will not
go to the displays because under this
condition D3 will be in reverse bias.

Tl

"7y cl
AC 02

MM5316 clock chip that draws 5 mA and
can operate down to 8 volts, C2 can
keep the clock chip (but not the displays)
operating for several minutes. Most line
flickers do not last this long. Also, this
means that you can unplug your clock
and move it to another location without
having to reset it.

Resistor A1 in the add-on circuit limits
the current flow to C2 during the charge
cycle. If the power supply delivers 12
volts, a value of 100 ohms at 12 watts for
R1 will limit charging current to 120 mA.
This allows C2 to become fully charged
in several seconds. If you use a lower-
value capacitor for C2, R1's value and
power-handling capabilities can be re-
duced proportionately, or A1 can be
eliminated altogether.

This flicker-eliminator technique can
also be used with low-power RAM's in

— <V TO DISPLAY

+Vgg TO
CLOCK CHIP
ONLY

This circuit provides power to a clock chip to prevent flicker.

Hence, while the charge on C1 might be
quickly drawn off by the displays, the
power delivered to the clock chip from
the charge on capacitor C2 will remain
relatively constant.

If a power supply normally delivers 12
volts and capacitor C2is a very high val-
ue (say 10,000 uF) and you are using an

AmericanRadioHistory Cam

computer memory systems to prevent
loss of stored data when a transient
flicker occurs. The amount of “safety”
time again depends on the value of C2
and the current demands of the memory
system. Therefore, the higher the value
of C2 and the lower the current demand,
the longer the safety time. <
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SPECIAL BARGAIN RATES

All four of these magazines
sell for $1.50 on newsstand ,
and $9 to $12 a year on sub-
scriptions. If you order one
or more subscriptions from
the coupon below, you’ll en-
joy big savings over regular
sub rates. Buy 2 subs and
take an extra 5% discount.
Buy 3 subs and take an extra
10%. Order all 4 and save an
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For The CBer

S9's the oldest, biggest and most widely read CB
magazine in the world. Edited by Tom “Tomcat’
Kneitel, it's got all the best writers in the CB field,
plus great extras for the swi, vhf buff, or would-be
ham. S9 not only tells you what’s happening now, but
what's going to happen in the future and why. Must
reading for every CBer from 18 to 80.

For The Radio Amateur

CQ’s the oldest and best read independent ham
radio magazine anywhere. Mostly aimed at the oper-
ating end of ham radio, with a goodly amount of tech
projects, radio theory and, of course, all the new pro-
ducts for the amateur. If you're already a ham, or
about to become one, you'll love CQ.

For The Music Recording Buff

Modern Recording’s only two years old, and al-
ready hailed as the “‘only’’ mag to read for anyone
interested in creative sound. Features stories on all the
top recording stars, and what goes into the sound they
make. Heavily electronic oriented. Covers, mixers,
amplifiers, instruments, and naturally, people.

For the Electronic Hobbyist

A brand new monthly magazine that covers all
phases of hobby electronics with a different twist,
Modern Electronics tells you what's new in computers,
audio, electronic gadgets, personal communications,
and TV games. But it goes much further. This mag
covers what's new and why. How-to-do-it projects
galore. Many new devices never before covered in any
electronic magazine. The hobby magazine of electron-
ics tomorrow--for reading today. You can’t be without
it.

greal magazines

extra 20%.

Magazine Newsstand price (1 yr} Regular Sub Special Sub
S9 $18.00 $12.00 $9.95
ca 18.00 9.00 7.95
Modern Recording 18.00 12.00 9.95
Modern E lectronics 18.00 12.00 8.95
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BUILD A

HEkB BISTURBANGE $

FOR SECURITY

Inexpensive alarm device
detects light changes

in its field

of view.

he Field Disturbance Sensor pre-
Tsented here is a useful security de-
vice wherever a reasonable amount of
ambient light exists, such as in an office
supplies area or a store showroom.
Since it does not radiate an r-f or ultra-
sonic signal, it cannot be easily detect-
ed. Featuring a quasi-memory, it can de-
tect removal of an object as well as the
addition of one within its field of view.
Thus, the Field Disturbance Sensor is
difficult to defeat, versatile and easy to
build owing to a low parts count, and
readily available components can be
used. Initial adjustments require only a
multimeter.

Theory of Operation. The Field Dis-
turbance Sensor functions like a simple
camera, with two light-dependent resis-
tors (LDR's) or photocells taking the
place of film. A lens projects the image
or field of view onto the sensitive sur-
faces of the photocells. The resistance
of each cell is determined by the amount
of light reaching it. When the field of
view is normal (that is, when desired
conditions in the field exist), the cell re-
sistances will assume specific values. If
an object passes through, is added to, or
removed from the field, the intensity of
light impinging on the cells, and thus
their resistance values, deviates from
the chosen norm. Any change in the am-
bient light level also changes the photo-
cells’ resistances.

Two IC comparators monitor the
LDRs’ resistances and activate
an audible alarm if they
vary by more than a

1
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BY KEN POWELL

predetermined amount. The alarm will
continue to sound as long as the field is
disturbed. Thus, if a person is moving
through the field, the comparators acti-
vate the alarm as long as he is in view. If
an object is added or removed from the
field, the alarm continues to sound until
the object is withdrawn or replaced, re-
spectively.

About the Circuit. The schematic
diagram of the Sensor is shown in Fig. 1.
Cadmium-sulfide photocelis LDR1 and
LDR2 are connected in series to form a
voltage divider and placed behind a lens
(see Fig. 2). As the field of view is al-
tered, the resistances of the photocells
vary inversely in proportion to the
amount of light striking their sensitive
surfaces. An object entering the right
side of the field of view produces a
greater effect on the left photoceli, and
vice versa. A change in resistance of
either cell causes a variation in the volt-
age at the junction of the two cells. This
voltage is called V|N.

A second voltage divider comprising
R2, R3, and R4 provides reference volt-
ages for comparators IC1 and IC2.
These references are designated VyT
and V| T. The upper threshold (Vum is
applied to the noninverting input of IC1
and the lower threshold (VLT) is applied
to the inverting input of IC2. Voltage
from the junction of the photocells (ViN)
is applied to the inverting input of IC1

and the noninverting input of /C2,
Potentiometer R1 is placed in
paralle! with LDR1 so that

VIN can be trimmed to one
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Fig. 1. Light hitting LDR’s determines inputs to op amp comparators.

PARTS LIST

Al—Mallory SC628P Sonalert, or similar

B1 through B4—AA cells

IC1, IC2—LM31IN comparator

LDRI, LDR2—Cadmium-sulfide photocell
(Radio Shack 276-116)

QI1—Pnp silicon switching transistor (Radio
Shack 276-2024)

R1—500,000-0hm  trimmer
(Radio Shack 271-221)

R2-—2500-ohm trimmer potentiometer (Radio
Shack 271-228)

R3, R4, RS—10,000-0hm, V4-watt, 5% toler-
ance resistor

potentiometer

Misc.—Bi-convex 50.8 % 50.8 mm lens
(available for $19.50, No. 01 LDX 115,
from Melles Griot, 1770 Kettering Street.
Irvine, CA 92714); rubber ‘O’ rings; ce-
ment; suitable wood, plastic or metal stock
and tubing; IC socket or Molex Soldercons;
battery holders (Radio Shack 270-1433);
printed circuit board (available from J. Os-
wald, 1436 Gerhardt Ave., San Jose, CA
95125, for $3.50); hookup wire, etc.

TTITTIZ77Z

LENS —

AN )\V\\\

RING —

27 4 22
TuBE—"
SIDE VIEW

G IILIIII S

half the supply voltage (3 V). Potentio-
meter R2 adjusts the reference voltage
divider so that VT will be slightly great-
er than VN and V|_T will be slightly less
than ViN. When this occurs, the outputs
of both comparators (uncommitted col-
lectors on-chip) are high and Q1 is cut
off. No current flows through alarm A7.
Any change within the field of view will
cause variations in the resistances of
LDR1 and LDR2 and in the magpnitude of
VIN. If the change decreases the re-
sistance of LDR1 or increases the re-
sistance of LDR2, VN will exceed its ini-
tial value. When V|N is greater than
VUT. IC1 will change state and its output
will go low. This will forward bias Q1 and
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FRONT VIEW

Fig. 2. Dimensions
for cutting PVC
pipe to make

lens assembly

y
LENS LENS TUBE

energize the alarm. If the photocells are
affected in the opposite manner, VN will
drop below its initial value. When Vi is
less than VLT, the output of /C2 will go
low, forward biasing Q7, which in turn
sources current for the alarm.

In effect, we have set up a voltage
window by adjusting R2. This window is
centered around VjN. Any variation in
V|N which exceeds this voltage window
activates the alarm. The window can be
made very narrow—on the order of a
few millivolts at the maximum sensitivity
of the Sensor.

Construction. The project comprises
a lens assembly, a printed circuit board,
and a base. The lens is 2" in diameter
and has a focal length of 2” (50.8 x 50.8
mm). A lens tube can be fabricated from
a cardboard mailing tube, aluminum or
PVC pipe. Two-inch 1.D. PVC pipe is
easily cut to size and cements readily to
other plastics and wood. Dimensions for
the lens tube are shown in Fig. 2. The
lens is mounted in the tube with a pair of
rubber “O" rings (available from hard-
ware stores). When the rings and lens
are properly positioned in the tube, the
rings should be secured in place with a
few drops of cement.

The base assembly can be construct-
ed from plastic, wood or metal. Suggest-
ed dimensions are shown in Fig. 3. The
prototype has a hole centered on the
bottom side of the base tapped for 14" x
20 threads. This facilitates mounting the
project on a camera tripod. A small “L"
bracket to hold the alarm can be formed
from a 2" x 3" (5.1 x 7.6 cm) piece of
steel or aluminum stock.

Photocells LDR1 and LDR2 are
mounted on the base assembly after a
preliminary test. Place the cells side by
side on a flat surface about 6” (15.2 cm)
from a light-colored wall which is il-

PC BOARD

Fig. 3. Instructions and dimensions for assembling
the base. A hole in the bottom can be used for tripod mounting.
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juminated with normal ambient light.
Measuyre the resistance of each cell and
denote the one with the higher re-
sistance LDR1. Then mount the LDR's
on the base assembly, securing them
with cement. The photocells should be
spaced as far apart as possible, but be
sure they can be encompassed by the
lens tube. Then cement the lens tube to
the base assembly.

Suitable etching and drilling and parts
placement guides for the printed circuit
board are shown in Fig. 4. Both IC’s can
be mounted in a single 16-pin socket, or
Molex Soldercons can be used. Connect
lengths of hookup wire to the pc pads for
the LDR's and the Sonalert. Be sure to
leave enough wire for the leads to reach
their respective components when the
printed circuit board is installed. Battery
holders for the four AA cells can be
mounted directly on the board. When all
components and leads are in place, the
pc board is mounted on the base as-
sembly with 12" (1.27-cm) spacers and
No. 4 hardware. Double check your wir-
ing and orientation of semiconductors.
Then install the batteries in their holder.
The project should start beeping loudly.

Adjustment. Place the Sensor in po-
sition to cover the desired field of view.
(Remember that adequate ambient light
is required fof correct operation of the
project.) Apply the positive probe of a
voltmeter to point VN and the negative
lead to ground (battery negative). Adjust
R1 for a reading of approximately 3
volts. Then move the negative probe to
point Vi and the positive probe to VyT.
Adjust R2 for the smallest voltage possi-
ble without activating the alarm. When
these adjustments are performed, VyT
will be slightly positive with respect to
VN, and VT slightly negative.

The sensor is now operational. Have
some fun trying to outwit it!

Use. Keepin mind that the project oper-
ates on ambient light. Accordingly, ade-
quate lighting must be maintained where
the Sensor is to be used. Under good
lighting conditions, as found in most of-
fices and showrooms, the Sensor func-
tions over a distance of 25 feet (8 m) or
more if the intrusion or change provides
a moderate contrast to the existing
background. Closer in, the project will
detect such changes as smoke or fire.
To alter the pattern of the field or to
gain greater light-gathering power, dif-
ferent lenses could be used. Also, more
sensitive photocells could be employed.
The audible alarm could be supplement-
ed or replaced by a relay for intercon-
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Fig. 4. Etching

and drilling guide
(below) and
component placement
for pc board.

nection with an existing alarm system.
There are obviously many possibilities
for those inclined to experiment!

Battery life will depend on the number
and duration of alarms. Quiescent cur-
rent drain is only four milliamperes, so
long life can be expected from the AA
cells, especially if alkaline batteries are
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used. Of course, you could also use
NiCd cells or a line-powered, regulated
low-ripple dc supp'y with back-up batter-
ies. No matter how you power the Sen-
sor, you will find it fun to build, even
more fun to attempt to defeat, and in
proper applications, a very good and
useful security device. o
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AVE YOU ever matched your color

enlarger's filter pack to a negative,
only to discover that the resulting color
print's color quality was imperfect? This
is often due to fluctuations in line volt-
age, which occur when high-power ap-
pliances turn on or off.

This problem can be solved by using
an inexpensive voltage regulator, such

v as the one presented here.

The project to be described will main-
tain dc voltage for the enlarger's famp at
line level within = 1%, even if the ac line
voltage varies + 10%. The regulator cir-

cuit uses readily available parts and can

be built for approximately $20.

About the Circuit. The voltage regu-
lator is shown schematically in Fig. 1.
|solation transformer T1 applies 117
volts rms ac to modular bridge rectifier
RECT1. Pulsating dc from the bridge is
filtered by electrolytic capacitors C1 and
C2 into a fairly smooth 160-volt dc level.
Zener diodes D1 and D2 together with
resistor A2, form a voltage regulator.
The series zener combination produces
a regulated output of 118 volts dc. Re-
sistor A2 limits zener current to a safe
value and provides base current for Q1.

The voltage at the base of Q7 is gov-
erned by the zener action of D1 and D2,
and is thus substantially independent of
variations in line voltage. Even if the line
voltage drops 10 volts, the filtered output
of the rectifier is greater than the com-
bined zener voltages. This is so be-
cause the filter output is approximately
equal to the peak value of the ac line's
waveform, not its rms value. Unless the
line voltage decreases greatly, there will
always be enough current in the zener
diodes to keep them operating in the
avalanche region. The zener voltages
will therefore remain constant within =
1% or sO.

Most enlargers use incandescent

S e o R R B R
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Fig. 3. Transformer T1 can
be made by modifying a
readily available model.
This shows the parts of the
transformer disassembled
and ready for re-winding.

Fig. 4. Photo of assembled
protolype shows transformer.
mounted on heat sink.
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Fig. 1. Cirewit has zener diode
regulation and amplifier pair.

PARTS LIST

C1, C2—Dual (80- and 50-u.F, 250-volt) elec-
trolytic capacitors or equivalent.

D1-—1N4758 56-volt, 1-watt zener diode

D2—1IN4759 62-volt, 1-watt zener diode

D3—1N4003 silicon diode

Fl1—2-ampere fuse

Q1—RS-2012 (Radio Shack) npn silicon tran-
sistor

Q2—2N3055 npn silicon power transistor (Ra-
dio Shack 276-1634. See text.)

R1—10,000-0hm, 10-watt wirewound resistor

R2—4700-0ohm, '4-watt carbon composition
resistor

RECT1—400-PIV modular silicon bridge
rectifier (Radio Shack 276-1173 or equiva-
lent)

S1—SPST switch

SO1—Ac power socket

T1--25.2-volt, center-tapped, 2-ampere trans-
former (Radio Shack 273-1512) or 117-volt
isolation transformer (Stancor No. 6410).
Seetext.

Misc.—Suitable enclosure, TO-3 heat sink,
mica washers, and transistor socket, zinc
oxide silicone heat sink compound, line
cord, strain relief, terminal strips, fuse hold-
er, magnet wire, solder, insulated sleeving,
machine hardware, fiber shoulder washers,
flat black paint, etc.

lamps drawing 75 or more watts. If zener
diodes alone were used as voltage regu-
lators, they would have to have very
large power dissipation ratings. The cost
of such diodes is prohibitive. However,
the Darlington amplifier composed of Q1
and Q2 allows the use of small (1-watt)
zener diodes. The diodes present a re-
gulated voltage which drives the Dar-
lington pair. Two diode voltage drops
(approximately 1.2 volts) cause the out-
put voltage at the emitter of Q2 to be
slightly less than the combined zener
voltages.

The voltage regulator as shown has
been successfully used with enlargers
containing 75-watt incandescent bulbs.
If your enlarger has a lamp that requires
more than 100 watts, output transistor
Q2 should be a premium 2N3055 rather
than the hobby-grade component speci-
fied in the Parts List.

Construction. The regulator can be
POPULAR ELECTRONICS



assembled using point-to-point wiring
and terminal strips. The project should
be housed in a 5" x 2¥4" x 244" (12.7 x
6.4 x 6.4 cm) aluminum utility box. When
you have procured all necessary parts,
lay them out in the box as in Fig. 2. Drill
mounting holes for those parts which are
directly attached to the box (fuseholder,
terminal strips, power switch, retaining
band for the electrolytic capacitor, etc.)
Holes must also be drilled for Q2's heat-
sink and isofation transformer T1. Make
a cutout in the box to allow clearance for
the socket used with Q2.

Mount all components in the utility box
except for T1 and the transistor/heat
sink assembly. Wire the components ac-
cording to the schematic diagram. (Use
insulated sleeving liberally.) Be sure to
observe polarities of C1, C2, D1 through
D3, and Q1. Next, mount Q2 on the heat
sink in the following manner. Spread a
layer of zinc-oxide silicon heat sink com-
pound on the bottom of Q2's case, on
each side of the two TO-3 mica wash-
ers, and on top of the heat sink where
Q2 will sit. Pass the two washers over
the pins of Q2, and position the transis-
tor on the heat sink.

Holding the transistor in place, turn
the heat sink over and lay two fiber
shoulder washers on the holes drilled in

“Hey, four wheeler.
Looks like we got us a convoy!"

the heat sink for the transistor's retaining
screws. Then mount a TO-3 socket by
pushing it down over the protruding tran-
sistor pin leads. Secure the assembly
with 6-32 machine screws. (It might be
necessary to enlarge the threads in the
transistor socket with a 6-32 tap to
accommodate the machine screws.) Be
sure that the shoulder washers isolate
the machine screws from the heat sink.
Mount the transistor/heat sink as-
sembly ori the utility box with machine
hardware. Wire the transistor socket ac-
cording to the schematic. To maximize
the project's ability to dissipate heat, all
exterior surfaces of the utility box and
heat sink should be coated with a layer
of flat black enamel spray paint.
Transformer T1 can be made by mod-
ifying a Radio Shack 25.5-volt, center-
tapped power transformer. Separate the
transformer mounting bracket from the
laminated iron core by bending the two
metal tabs on the bottom of the bracket
outward. This will allow the core to slip
out. The “E” and “I” shaped laminations
can then be removed one at a time from
the plastic bobbin on which the trans-
former windings are wound. Tapping the
laminations with a small hammer will
loosen the varnish between them, allow-
ing the end laminations to be slid out. A

PE COMICS CORNER By Frank Bolle

U

oy

photo of the disassembled transformer
is shown in Fig. 3.

When the wound plastic bobbin is
tree, remove the outer, larger diameter
{approximately No. 20) copper second-
ary winding. Do not disturb the inner pri-
mary winding or its insulated leads.
Wind approximately 670 turns of No. 26
or 28 enamelled magnet wire in place of
the secondary just removed. Scrape
some enamel from the new secondary
wires and solder insulated leads to
them. If desired, seal the windings with
coil dope. Wrap a few turns of vinyl elec-
trical tape (Scotch No. 33 or equivalent)
over the windings. Then paint the trans-
former bracket with fiat black enamel
and reassemble the transformer.

in the prototype, the transformer was
mounted on the heat sink over Q2, as
shown in Fig. 4. If preferred, a more ex-
pensive and slightly -larger isolation
transformer such as the Stancor No.
6410 can be used in place of the modi-
fied 25.2-volt transformer.

Use. Plug the line cord from the regula-
tor into the power socket on the expo-
sure timer. Then plug the power cord
from the enlarger into power socket
SO1. The voltage regulator is now ready
for use in the production of prints. o
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New Sinclair Cambridge Programmable.
An astonishing $29.95!

How pocket calculators grew up

A couple of years ago, calculators took a
step forward. Programmability transformed the
slick slide-rule calculator into an advanced
scientific machine.

Sadly,italso transformed a cheap little
calculating aid into a piece of capital
investment.

Now the all-new Sinclair Cambridge
Programmable puts programmability where it
belongs: in the palm of your hand, for less
than $30.

The features of the Sinclair Cambridge
Programmable

The Cambridge Programmable is
genuinely pocketable. Amere 4" x 2" it
weighs about 20z.

Yet there is absolutely no compromise in
the package of functionsit offers.

Because the Cambridge Programmable
is both a scientific calculator with memory,
algebraic.logic and brackets (which means you
enter a calculation exactly as you write it), and
aprogrammable calculator which offers
simple, flexible through-the-keyboard program
entry and operation.

The Cambridge Programmable has a
36-step program memory, and features
conditional and unconditional branch
instructions (go to and go if negative).

There is also a step facility, which allows
you to step through the program to check that
it has been entered correctly. If there is any
programming error, the learn key allows you to
correct single steps without destroying any of
the remainder of the program.

To achieve this, each program key-stroke
has an identifying code, or ‘check symbot".

(The symbols for the digit keys are the digits
themselves, while the symbols for the operator
keys are letters printed beside the keys.)

The check symbol for 5, for example, is F.
Soif, as you step through the program, the
display shows

check symbol step number

-

FOOOD 26

f w’ Campridge Progeammable

s o .-'u[;-b H
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itmeans that[=l is programmed as step 26.
If step 26 should have been [, all you have to
dois press

learn

puts machineinto the correct step
‘learn’ mode.

It's as simple as that!

These facilities make the Cambridge
Programmable exceptionally powerful,
whether it's running programs you devise for
yourself or the programs in the Program Library.

Use the 294-program library to tailor the
machine to your own specialty

Like a full-size computer - and unlike far
more expensive specialist calculators - the
Sinclair Cambridge Programmable can be
programmed to handle calculations concerned
with any specialty.

And of course, whatever it's doing the
Programmable is error-free —in fact, once it's
programmed, it can even be given to an
operator who doesn't understand the program!

To save you time, and to help inexperi-
enced programmers, Sinclair have produced a
library of 294 programs ready to be entered
straightinto the calculator.

Using these standard programs, the
Cambridge Programmable solves problems
from quadratic equations (where the program
gives both real and imaginary roots) to twin-T
filter design, and from linear regression to bond
yields. It even plays a lunar landing game! To
realise the fuli power of the Cambridge
Programmable, the Program Library is a must.

(The calculator is supplied with 12
sample programs, and full instructions for
entering your own program. The four booksin
the program library are available at $4 each, or
$10for the complete set.)

Why the Cambridge Programmable
costs so little

Thée Sinclair Cambridge Programmable
uses the Sinclair talent for miniaturisation to the
full-as you'd expect from the company that
pioneered the truly pocketable pocket
calculator, and recently introduced the world's
first pocket TV.

Chip and circuitry design are unique to
Sinclair,and the Cambridge Programmable is
dssembled by Sinclair's own staff at their
headquarters plant. Shipped direct, and sold to
you direct, the Cambridge Programmable
accumulates no middleman'’s profits on the way.

The resultis a pocket programmable
calculator of advanced design, sold by the
manufacturer with the manufacturer's own
1-year comprehensive guarantee, ata price
unmatched by any comparable calculator.

10-day no-obligation offer

There's alot more to this remarkable
calculator than a brief written description can
cover.

You need to seeitand handleit...to
program it yourself in a few seconds to save
you hours...to check its performance against
tables and graphs... to test the full range of
programs available . .. to evaluate, perhaps, its
use as an educational aid in developing a
student’s computer understanding.

So we're offering a 10-day trial. Send your
check or money order with the order form
below, and you'll receive a calculator direct.
Useitfor 10 days, and if you don't feelit's the
finest $29.95 you've ever invested, send it back.
We'll refund your money without question.

There's nothing to lose, and so much
calculating power to gain.

Post your order today.

— g | — ||

Sinclair Radionics Inc., Galleria,
115 East 57th Street, New York, N.Y. 10022 USA.
Tel: (212) 355 5005.

To: Sinclair Radionics Inc., Galleria, 115 East 57th Street, New York, N.Y. 10022, USA.

I Please sendme______(qty) Sinclair Cambridge
Programmable(s) at $29.95 each, including
l fullinstructions, and sample programs. $

I (qty) ACline adaptor(s) at$4.95 S
(qty) Program Library Book 1at$4 §

PE11

Enclosed is check/MO payable to Sinclair Radionics Inc.

Name

I General/Finance/Statistics
(percentage, metric system,

I memory, games, dates, finance.
mortgages, statistics)

(qty) Program Library Book 2at$4 §

Mathematics (aigebra, calculus,

geometry, tngonometry, number

theory, transcendental functions)

! ___ (qty)ProgramLibrary Book 3at$4 §
Physics and Engineering
(astronomy, statics and dynamics,
relativity, mechanics, properties of
matter, fiuids, structures,
thermodynamics)

—— {(qty)Program LibraryBook 4 at$4 §

Address

City

State

Zip

Electronics (networks, crcutts,
fiters, electrodynamics, radiation
and propagation}

y) complete set(s) of
4 books at $10 per set

Sales tax (NY residents)

AmericanRadioHistorv.ComTotal

)

s
Post and packing $ 250

s

(PLEASE PRINT)

lunderstand that you will refund purchase price in full it
I return calculator(s) and accessories in saleable condition
within 10days of receipt.

Sianature




o 478

Tu‘i' Solid State

BACK TO THE (CIRCUIT) MINES

EADER response to my prospecting trip among the cir-

cuit mines of manufacturers’ literature in the August issue
(A Circuit Medley) has been so gratifying that I've decided to
pay a return visit to the “diggings.” The results of my latest
expedition are shown in Figs. 1 through 4. Like the circuits dis-
cussed previously, these nuggets are, of course, but a minus-
cule sampling of the thousands of designs suggested in man-
ufacturers’ periodicals, product bulletins, catalogs, application
notes, data sheets, brochures, and reference handbooks. The
major sources for circuits, naturally, are the publications re-
leased by the semiconductor manufacturers, but other com-
ponent manufacturers—particularly those offering more ex-
pensive components such as transducers, transformers, and
relays—are excellent secondary sources of information.

Fig. 1. Schottky diode sampling switch
circuits: (A) single; (B) dual; (C) quad.
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By Lou Garner

Intended for use as sampling gates, the Schottky diode
switching circuits in Fig. 1 were abstracted from Application
Bulletin 16, published by Hewlett-Packard Components (640
Page Mill Road, Palo Alto, CA 94304). Sampling is essentially
a time-stretching technique by which a high-frequency, repeti-
tive signal is duplicated at a lower frequency to permit obser-
vation and/or measurement with standard test instruments,
such as an oscilloscope or vector voltmeter. The gates sam-
ple the instantaneous amplitude of the test signal at different
points on successive cycles until the original waveform canbe
reconstructed. Depending on the sampling rate, as compared
to the frequency of the test source, the reconstructed wave-
form may have an equivalent frequency one-tenth or less than
that of the original.

*Vaias

~Vour s O———|
N

IN?UT OUTPUT

~Vaias

The basic sampling gate, Fig. 1A, uses a single diode. The
diode normally is reverse biased by a steady dc voltage and
thus acts as an open circuit. During the sampling period, a ne-
gative-going pulse is applied to the cathode, momentarily can-
celling the reverse bias and allowing the diode to conduct.
Sampling capacitor, Cg, then charges up to the instantaneous
amplitude of the test signal through isolating resistor Rg.

During each successive sample, the voltage across the ca-
pacitor changes to reflect the new amplitude of the test signal.
However, since the capacitor acts to hold the signal voltage
level between samples, it “stretches out” and effectively re-
constructs the original waveform at a much lower frequency.
Naturally, the sampling pulse width must be quite narrow
compared to the input signal so that the sampie corresponds
to a specific portion of the applied waveform. Also, the capaci-
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Fig. 2. This broadband vhf amplifier
circuit, usinga VMP-4 FET has a
reasonably flat freaquency response
from 40 to over 200 megahertz.
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tor's charging time must be short enough to charge or dis-
charge during this interval.

Although the basic single-diode sampling gate provides ac-
ceptable performance in some applications, it has a number
of limitations. If the isolation resistor, Rg, is made too small, it
is relatively ineffective. If itis too large, it reduces efficiency by
introducing an excessive voltage drop and increasing the
charging time constant. There is always the problem of the re-
verse bias developing a steady charge on the sampling capa-
citor. These limitations can be reduced somewhat by using a
symmetrical dual diode sampling gate, as shown in Fig. 1B.
Here, the diodes are arranged to form a bridge in conjunction
with two fixed resistors, R1 and Ra. Equal, but opposite, re-
verse bias voltage sources are required and both positive-
and negative-going sampling pulses must be used to initiate
operation. Superior to the single diode sampling gate, the dual
diode design is also relatively inefficient due to the voitage
drops across the bridge resistors.

The most efficient design as well as the most common in
commercial equipment is one using four diodes arranged in a
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fuli-wave bridge, as illustrated in Fig. 1C. For optimum perfor-
mance, the four diodes must have matched characteristics,
the two reverse bias voltages must be equal and opposite,
and the control signals must be identical in waveform except
for polarity. The value of the reverse bias voltage is somewhat
critical in that it must be large enough to prevent input signals
from driving the diodes into conduction, yet small enough to
permit the gating control pulses to forward bias the diodes
during the sampling interval.

Typical Schottky diodes suitable for use in these circuits are
the 1N6263 and HSCH-1001, or, for the bridge circuit, the
HSCH-1004, 5082-2805, and 5082-2813 diode arrays. In
practical systems, the sampling gate generally is placed be-
tween the input signal source and the following amplifier's in-
put capacitor.

Included in the 4-page technica! data bulletin for the VMP 4
MOSPOWERTM FET manufactured by Siliconix, inc. (2201
Larelwood Road, Santa Clara, CA 95054), the broadband vhf
amplifier circuit shown in Fig. 2 offers a reasonably flat re-
sponse from 40 to over 200 MHz. With power gains approach-
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Fig. 3. Digital thermometer *

current source as temperature
sensor, a 2¥5-digit DPM chip for
A/D conversion and display
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decoding, and an NSB3882 readout

driven by a DS8866N and three
2N4403 pnp transistors.
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ing 15 dB, it can deliver from a few milliwatts to several watts
output, depending on the dc supply voitage and drive signal
amplitude.

Standard components are used in the design, with all capa-
citors good-quality ceramics or micas except for C7, which is
a 50-V tantalum unit. The broadband input r-f transformer, T1,
consists of 4 turns of #22 AWG twisted pair on an Indiana
General type F625-902 core. Naturally, layout and lead dress
are somewhat critical and good vhf wiring practice must be
followed for optimum performance. A 24-volt dc source is
used as the amplifier's power supply, with the gate bias volt-
age (VGgs) adjusted for the minimum drain current to meet
power output requirements within Q1's maximum ratings.
Supplied in a four-terminal, flange-mounted strip-line pack-
age, the VMP4 transistor (Q7) is an n-channel, enhancement-
mode MOSFET with a maximum drain-source breakdown
voltage rating of 60 volts, a maximum drain current rating of
1.6A, and a maximum power dissipation (at 25° C) of 35 watts.

Suitable for use either in hobbyist or commerical designs,
the digital thermometer circuit in Fig. 3 is one of a number of
items in a recent issue of the National Anthem, a publication
issued periodically by the National Semiconductor Corpora-
tion (2900 Semiconductor Drive, Santa Clara, CA 95051). Us-
ing an LM134 programmable current source as its tempera-
ture sensor, the instrument features an ADD2500 2Y2-digit
DPM chip for analog/digital conversion and display decoding
and an NSB3882 readout driven by a DS8866N and three
2N4403 pnp transistors. Two RAO8 resistor networks are
used in the circuit in addition to quarter-watt fixed resistors
and small potentiometers. Requiring a single unreguiated 12-
volt dc source, the design includes an LM340 3-terminal, 5-
volt regulator and a dc/dc converter consisting of an LM555
and a four-diode rectifier network. The converter drives a neg-
ative current regulator comprising an NSL-5053 LED, a
2N3904 npn transistor, and a 2N5457 FET. Although neither
parts placement nor wiring dress are critical, good layout and
wiring techniques should be observed when duplicating the
circuit. If desired, the LM134 may be used for remote sensing.

Described by Hans Palouda in Volume 4, Number 2, of Pro-
gress, a bimonthly journal published by the Marketing Serv-
ices Department of the Fairchild Camera and Instrument Cor-
poration’s semiconductor operations (464 Ellis Street, Moun-
tain View, CA 94042), the complementary audio power am-
plifier circuit in Fig. 4 features inexpensive, TO-220 monolithic
Darlington transistors (types SE9301 and SE9401) in its out-
put stage. Because of the inherent high gain of the Darlington
units, only one other transistor, Q1, is needed to complete the
design. Designed for operation on a 40-volt single-ended sup-
ply, the circuit offers an input impedance of 10,000 ohms. Re-
quiring an input signal of only 1.2 V rms fo deliver a full 20
watts output to a matched 8-ohm load, it can be used with any
standard preamplifier. According to Fairchild, the amplifier's
frequency response is essentially fiat within 1 dB from 30 Hz
to 200 kHz, while its harmonic distortion is typically less than
0.2%. In operation, Q1's base serves as the tie point for both
ac and dc feedback as well as for signal input. A bootstrap cir-
cuit is used to boost Q1’s effective collector voitage, insuring
an adequate drive signal for Q2 and developing a constant
voltage across R7, which acts as a current source and, in con-
junction with diodes D1, D2, and D3, serves to reduce low-lev-
el crossover distortion.

While any standard construction technique can be used, a
suitably designed etched circuit board is easiest, provided
reasonable care is exercised in developing a clean layout. Dc
polarities must be observed, of course, and heat sinks should
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Highest quakty connectors for the popular S-100 bus card edge
systems. 2 x 50, 125" pin spacing with .25 row spacing for
IMSAI and most other machines. Will not fit ALTAIR. Available
in gold or NASGLO finish. NASGLO is a new tin-nickel process
which has contact properties similar to precious metal. Bodies
are rugged polyesther, not Bakelite as in some connectors

Our solder—tail sockets hove reavy square pins. No fold-over problem on insertion.
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New GD-1110 Pinball Game

The incredible Bally Fireball® pinball game you've been hear-
ing about now in low-cost easy-to-build kit form. One to four
players can play this exciting game that’'s so challenging its
impossible to grow tired of. Solid-state electronics and
computer technology replace much of the failure-prone elec-
tromechanical devices found in other games. The GD-1110 is
not a toy but a sophisticated pinball game that will give you
years of fun and action.

Only $599.95
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New AR-1329 Stereo Hi-Fi Receiver

This year give symphonies, cool jazz, and the driving beat of
rock with this stereo performer from Heath. 35 watts, mini-
mum RMS, per channel into 8 ohms with less than 0.1% total
harmonic distortion from 20-20,000 Hz. The AR-1429 is per-
fect for the budget conscious stereo buff who requires a high
quality system. It has all the features of a high-priced receiver
and the performance too. Phono hum and noise are — 65 dB.
FM sensitivity is 1.8 pV. Provision for optional Dolby® FM mod-
ule. Like all Heathkit products, assembly is quick and easy.
Only $319.95

New 5280 Series
Test Instruments

Here are five new starter instruments in-
tended for (but not limited to) the begin-
e ner. You'll be surprised at the features
and performance these new instruments
have. There's the 1G-5280 RF Oscillator
with 1000 Hz audio output, the 1M-5284
high performance multimeter that reads
volts, ohms and DC current, the |T-5283
Signal Tracer for RF, AF and logic trac-
ing, the 1B-5281 RCL Bridge for design
and experimentation and the 1G-5282
Audio Oscillator with a 10 Hz to 100 kHz
frequency range. And to power the 5280
series, you can build the |IPA-5280-1 pow-
er supply. Only $37.95 each
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New GD-1186
Digital Electronic Scale

Unique and functional truly describe
the new Digi-Scale electronic “weighing machine”. Big,
bright LED’s show your weight with more precision than nor-
mal scales and there are no springs or weights to compro-
mise performance. The digital readout may be mounted on
the wall or just about anywhere.

Only $99.95

New CS-1048
Cruise Control

You'll appreciate the CS-1048
every time you take a long trip
in your car. Just preset your
cruise speed and the CS-1048
does the rest electronically.
Maintains your car’s speed
and improves mileage too.
Only $79.95
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Read about these and nearly 400

New TO-1860

Heath/ Thomas Organ s :

Microprocessor-based or-

gan has nine preassem- {82
bled and tested circuit B Z
boards for really easy as-
sembly! Color-coded keys
and coordinated music
make learning to play a
breeze. Single-finger
chords,automatic rhythms
and 17 different instru-
ment voices add real ver-
satility.

Only $1749.95

other exciting kits in our new FREE Catalog

AmericanRadioHistaory Com
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LA36 DEC
Writer I1
$1495

Assembled

New GC-1107 Digital Alarm Clock

A perfect kit for the first time kitbuilder. This super-accurate
timepiece has an attractive blue four-digit display that dims
automatically according to ambient light. It also has the fea-
tures you need in a clock; 24-hour “smart” alarm, snooze
switch, alarm-on indicator and power failure indicator.

Only $27.95

CONTINING £DUCATION

H9
$530

New Heathkit Personal Computers &

For the ultimate gift, there’s a Heath Computer System.
Destined to be the industry leaders, Heathkit computer
products are the total system designs that excell in
home, hobby, business and educational applications.
Powerful software gets them up and running fast. Su- |

. . perior software, documentation and service support
New Microprocessor Self-Instruction Course keep them that way.

Our EE-3401 Microprocessor Operation and Programming [1J H8 8080 8-Bit Digital Computer Kit

Course ($89.95) is your key to the power of microprocessor @ H11LSI-11 16-Bit Digital Computer Kit 2
operation and programming. Features Heath's famous indi- @ H9 Video Terminal Kit

vidualized learning techniques to provide you with a thorough

.

. ¥
background in microprocessor operation, interfacing and pro- [4] H10 Paper Tape Reader/Punch Kit
gramming. Accompanying software and hardware experi- [5] LA36 DEC Writer Il (Assembled)
ments provide “hands-on” experience with the companion Prices are mail-order net F.0.B. Benton Harbor, Michigan.
ET-3400 6800 Microprocessor-based trainer ($189.95). Prices and specifications subject to change without notice.

~ Send for your Heathkit
- Catalogintimefor
Christmas Giving!

Please send me my FREE Heathkit Catalog.
| am not on your mailing list.

T+ . r J J r jJ 1 ‘T ‘][]
Heath Company, Dept. 010-350

. R Benton Harbor, Michigan 49022
kits you can build.

Electronic kits for
everyone. Stereo hi-
fi, television, ama-
teur radio, auto
accessories and
much, much

more.

Heath Company, Dept. 010-350

Name.

Address.

City_ State

— Zip

h-----

GX-337
/:’------------------
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Fig. 4. Complementary
audio power amplifier
uses TO-220 monolithic
Darlington transistors
in output stage.

DI - D3= IN4(148

be provided for the output Darlingtons, Q2 and Q3. After
checkout, the center voltage at test point A is set by adjusting
potentiometer R4. If desired, the basic design can be modified
to provide output powers of up to 60 watts by using different
output Darlingtons. More complete details are furnished in
Fairchild’s Application Note 334.

Readers’ Circuits. The readily available 555 timer is
among the most versatile of the special-purpose integrated
circuits. It seems to have more applications than the proverbi-
al dog has fleas. Hardly a week passes that one doesn't learn
of some new application for this inexpensive and interesting
device. The digital thermometer circuit discussed earlier (Fig.
3) had a 555 timer in its dc/dc converter and a number of
readers have submitted circuits using this intriguing IC.

As an example, the dual-purpose timer circuit shown in Fig.
5 can be used either to energize or deenergize an external de-
vice for a preset, but adjustable, time interval, depending on
which pair of output terminals is used. Contributed by reader
A. R. Goldsworthy (14 Edgemont Rd., Braintree, MA 02184),
the design requires a minimum of components. it can be as-
sembled on either a perf or etched circuit board and can be
operated on virtually any 6-volt dc power source, including
series-connected flashlight or penlight cells. In operation, out-
put 1 is energized and output 2 is deenergized when power is
first switched on by S1. Depressing and releasing momentary
contact pushbutton switch S2 will deenergize output 1 and en-
ergize output 2 for an interval proportional to the R1-C1 time
constant. At the end of the time interval, output 1 wili be reen-
ergized and output 2 deenergized.

The current available from either output is adequate to trig-

74
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ger an external control circuit, actuate a sensitive relay, power
a small incandescent lamp (such as a #47 bulb) or LED. A
330-ohm current-limiting resistor should be used in series with
standard LED's to prevent damage. With the component vali-
ues specified, the maxiumum time delay is approximately 15
seconds, according to reader Goldsworthy. If desired, the tim-
ing interval may be increased by replacing C71 with a 25-pF,
50-uF, 100-wF, or even larger capacitor. The lower (mini-
mum) time limit is determined by R1's adjustment and compo-
nent characteristics.

A valuable accessory for both amateur and professional
photographers, the automatic remote (slave) flash control cir-
cuit illustrated in Fig. 6 utilizes a 555 timer, a phototransistor,
operational amplifier, and silicon controlied rectifier to achieve

r O+
l J OQUTPUT |

2 RI —
IMEG. 0
]
I N.C.
1
+ 8 7 § 5

t 2 3 a4
B
AL
L ’ o+
QUTPUT 2
§ o~
sz-{
, S|
Fig. 5. Dual-purpose timer has preset interval.
POPULAR ELECTRONICS
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control circuit uses 555 timer,
a phototransistor, op amp, and
SCR for adjustable time delay.
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an adjustable time delay. Submitted by Richard C. Gribble
(220 East First St., Kannapolis, NC 28081), who has em-
ployed several identical units for “stop motion” multiple-flash
photography, the control can be used with any standard flash
blub or electronic flash assembly. Light from the main flash
striking phototransistor Q1 delivers a pulse to op amp IC1.
Amplified by IC1, this pulse is used to trigger the 555 timer,
IC2. After a time delay determined by the R4/R5/R6/R7-C2
time constant, /IC2 triggers the silicon controlled rectifier,
SCR1, through coupling capacitor C3, switching this device to
a conducting state and activating the external flash assembly.
Circuit operating power is supplied by a pair of 9-volt batter-
ies, B1 and B2, controlled by dpst switch S1. Transistor Q1 is
a type FP100 or FPT100 phototransistor; IC1 a 741 op amp;
IC2, of course, a 555" timer; diodes D1 and D2 type 1N4005,
and SCR1 any standard 400-V, 1.5-A unit. Except for potenti-
ometers R5, R6 and R7, all resistors are quarter- or half-watt
types, while C1 and C3 are ceramic disc; and C2 a 10-V tan-
talum capacitor. Although Richard assembled his original
models on pert board, other construction techniques can be
used for duplicating the circuit provided all dc polarities are
observed and professional assembly and wiring procedures
are followed. With the parts values indicated, the time delay
can be adjusted from (approximately) 1 millisecond to 1.1 sec-
onds, with R5, R6 and R7 used to set the delay in thou-
sandths, hundreths, and tenths of a second, respectively.

Where several controls are used simultaneously for muiti-
ple exposure stop-motion flash photography, each unit is ad-
justed for successively longer delays. Naturally, the photogra-
pher must take the flash duration into account which, although
relatively short for electronic units, can range up to several
milliseconds for flashbuibs. If flash units with different guide
numbers are used, the distances to the subject must be ad-
justed to achieve the correct illumination for the f-stop em-
ployed. With a little practice and experimentation, however,
quite professional results can be achieved, even using rela-
tively inexpensive cameras and flash assemblies.

Device/Product News. With an eye on the booming
home security market, Siliconix, Inc. (2201 Laurelwood Road,
Santa Clara, CA 95054) has recently introduced a pair of
smoke detector integrated circuits. Designated as types
SM110 and SM120, the new units are monolithic bipolar-
PMOS devices packaged in standard 14-pin DIP’s. With low
standby supply current requirements to insure long battery life
(typically, 1 year), the two units feature on-chip MOSFET in-
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put comparators and will interface directly with ion chamber
as well as photoelectric detectors. Both include low battery
detection and reverse polarity protection circuits, adjustable
trip points, provision for eifher latching or nonlatching alarm
modes, and can supply output currents up to 30 mA to exter-
nal discrete horn drivers. The SM110 is designed primarily for
operation on 9-volt dc sources while the SM120 is designated
for operation on 10-to-13-volt supplies.

If you'd like to be in tune with electronic musical instru-
ments, then you'll be be interested in a new 7-stage counter
integrated circuit announced by Fairchild’'s Linear Division
(464 Ellis St., Mountain View, CA 94042). The new device,
type F4727, is designed to generate all of the tones of the
chromatic scale across eight octaves of the musical spectrum.
Based on a primary chromatic scale, the IC can generate
each of the twelve flats, sharps and natural notes of the seven
additional octaves of the ptimary scale. Twelve type 4724 de-
vices can cover the entire musical spectrum.

For CB enthusiasts, The Exetron Division of Fairchild (3105
Alfred St., Santa Clara, CA 95050) is now offering an IC citi-
zen's band radio controller that combines channel selection
with automatic scanning and a drive for 7-segment displays.
The new unit, type FCB8010, is programmable for use with
domestic 40-channel CB transceivers and can furnish either
serial or parallel BCD coding for channel selection, eliminating
the need for a BCD-coded rotary switch. It also can provide
externally selectable search and scan modes, as well as in-
crement up or down modes. The search mode is selectable
for either busy or vacant channels, while the scan mode will
remain on a busy channel for three seconds before advancing
to the next busy channel. Slow up or down operates at two
channels per second, increasing to six channels per second
starting with the third charinel. Emergency channel 9 is exter-
nally selectable for immediate reception, but transmitting on
channel 9 is inhibited unless specifically selected.

Teledyne Semiconductor (1300 Terra Bella Ave., Mountain
View, CA 94043) has expanded its line of monolithic data con-
version products with the addition of three new A/D convert-
ers featuring three binary outputs. Type numbers are 8703CJ,
8704CJ, and 8705CN for the 8-, 10-, and 12-bit devices, re-
spectively. All three devices utilize low-power CMOS tech-
nology and are fully self-contained in single 24-pin DIP’s, re-
quiring only passive support components. Conversion speed
is 1 to 20 ms. The three-state binary output (latched) makes
the units ideal for direct microprocessor interfacing and for
multiplexing the outputs of multiple A/D converters. <
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Experimenter’s
Corner

By Forrest M. Mims

PROGRAMMABLE READ-ONLY MEMORIES

EMICONDUCTOR memories are

among the most important electron-
ic circuits. They are found in almost all
digital devices, ranging from pocket cal-
culators to computers. Besides their ob-
vious application in the storage of infor-
mation, these memories can be used in
the synthesis of unusual waveforms,
music, and even human speech.

There are two basic types of semicon-
ductor memories. Read-only memories
(ROM's) are those from which data is
normally only retrieved. Read/write
memories (R/WM's) or Random-access
memories (RAM's) are those into which
data can be loaded or from which infor-
mation can be retrieved, each with equal
facility. ROM’s are factory programmed
with fixed data which cannot be
changed.

Some ROM's, called PROM’s, can be
permanently programmed by the user.
Others, called EPROM’s, can be pro-
grammed by the user and then erased
by exposure to ultraviolet light. After
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20—
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ouTrPUT
Fig. 1. PROM grid that can be
used to simulate a NAND gate.
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Fig. 2. 4X1 PROM programmed
for 2-input NAND galte.
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erasure, EPROM's can be repro-
grammed. RAM's can be loaded with in-
formation, read, or reloaded electroni-
cally, depending on the logic states of
the memory cell's READ and WRITE con-
trol lines.

Both types of semiconductor memo-
ries store information in the form of bi-
nary digits, abbreviated as bits, which
have two possible states—logic 0 or log-
ic 1. The stored data can be arranged as
hundreds or even thousands of bits or
combinations of bits called words.
Words comprising four bits (nibbles) or
eight bits (bytes) are the most common,
but many other word lengths are also
used.

Programmable Diode ROM’s. An
excellent way for the novice to learn
more about ROM's is to assemble a pro-
grammable ROM or PROM that uses di-
ode memory elements. A PROM of this
type consists of a grid or array of input
and output wires called lines. A logic 1 is
loaded into the ROM by bridging the in-
tersection of an input and output line
with a diode. The absence of a diode at
an intersection yields a logic O.

You can use a simple diode PROM to
simulate logic gates and combinational
logic networks. The first step in design-

the truth table for the gate you want to
simulate. The truth table for a two-input
NAND gate, for example, is

Inputs Output
A B

a 0 0 1

1 0 1 1

2 1 0 1

3 1 1 0

This truth table has four possible input
combinations and only one output for
each set of inputs. Therefore, our PROM
will be a 4 by 1 grid of lines as shown in
Fig. 1. The truth table is loaded (pro-
grammed) into the PROM by placing a

’ ]
R -
NI

‘1 410

LED

p

Fig. 3. Circuit to demonstrate
the PROM in Fig. 2.

diode at the intersection of the output
line and the line for each input, which re-
sults in a logic-1 output. The pro-
grarrmed array is shown in Figure 2.
Figure 3 shows how to demonstrate the

ing a PROM for this purpose is to write  operation of the PROM with the help of a
oo -\4\ -\‘\
G e _ -
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J T ok MR MoR oK Fig. 4. Multiple
T o‘; ° z : :) /o function
2-- ;0| o ; , ) p diode PROM.
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battery, a LED, and a four-position
switch.

Of course, our simple PROM version
of the NAND gate is a trivial example of
a read-only memory application. This is
particularly true because the diodes
aren't even necessary! Logic 1's can be
represented simply by connecting the
appropriate input fines to the output line.
However, diodes are essential when the
PROM becomes more sophisticated.
For example, Fig. 4 shows a diode
PROM that simulates the AND, OR,
NAND, NOR, and EXCLUSIVE OR
gates. Mass confusion would result with-
out diodes because electrical current
would thread its way through the wrong
sections of the PROM via sneak paths.
Diodes eliminate sneak paths because
they pass current in only one direction.

Diode PROM Character Genera-
tor. Do you want to gain some hands-
on experience with PROM's? Then in-
vest some spare time and about three
dollars building the diode PROM shown
in Fig. 5. This simple PROM is connect-
ed as a seven-segment character gen-
erator. It allows you to generate up to
ten characters including the digits 0
through 9, many letters of the aiphabet,
and a variety of unusual symbols.

o ———————

NOW FROM
BELL & HOWELL SCHOOLS!

ALL NEW
SELF-STUDY
PROGRAM ON
MICRO-
PROCESSING

Completely up to date, thoroughly practical. De-
signed for professionals (engineers, technicians
or advanced hobbyists) who need ready answers
to basic programming concepts and trouble-
shooting techniques in microprocessing sys-
tems.

No classes or seminars to attend. You study at
your own pace. Each segment is presented in a
way that communicates practical, usable facts
. . . stimulates new thinking, new ideas. Self-

rading quiz at the end of each segment rein-
orces the major points learned. Developed and
compiled through the resources of the world-
famous educational division of Bell & Howell.

Send for complete facts. No salesman will
call.

BEeLLe HOWELL SCHODLS

Write: Bell & Howell Schools 73
2201 West Howard Street
Evanston, lllinois 60202
Send me complete facts on Microprocessing Self-Study
Program. No obligation. No sales calls.

Name

Address
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Even if this is your first experience
with a PROM, you'll find programming
very easy. Suppose you want a display
that can flash words made from the
characters A, E, O, U,C, F, H, L, P, and
S. This assortment of vowels and conso-
nants can generate a surprising number
of words—HELP, POLE, PULL, HOLE,
COOL, SELL, CAP, etc. First, you write
a truth table that shows the segments of
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the display that must be illuminated to
produce each character.

Character Segments
abcdefgg

A 1110111
E 1001111
0] 1111110
U 0111110
C 1001110
F 1000111
H 0110111
L 0001110
P 1100111
S 1011011

This prom has ten input and seven
output lines, so it requires a grid of 10 by
7 wires. The PROM is programmed by
inserting a diode at the intersection of
each character and segment line where
a logic 1 exists in the truth table (Fig. 6).
Simple, isn’t it? If you're not convinced,
try designing the same character gener-
ator with logic gates!

We can improve the character gener-
ator PROM by replacing the manual se-
lector switch with a BCD-to-decimal de-
coder. True, this adds an IC, but re-
duces the number of input lines from ten
to four and makes it possible to interface
the PROM with other circuits. Figure 7
shows how the decoder is connected to
the PROM.

You can assemble a working version
of this diode PROM on a perforated
board. Insert flea clips at each bit posi-
tion and run the input and segment lines
on opposite sides of the board to pre-
vent shorts. The flea clips will allow you
to insert and remove diodes. If you want
to go first class, permanently wire a di-
ode in series with an spst toggle switch
at each bit position. Turning the switch
on will load a logic 1. Placing the switch
in the off position will load a logic O. If
you choose to do this, you'll need seven-
ty switches, so be sure to shop around
for a good price.

in any event, | hope you'll build a
working diode PROM if you're interested
in learning about the practical aspects of
ROM'’s and PROM's. You'll learn some-
thing about hardware (the PROM and
decoder), software (the truth table you
plan to load into the PROM), and firm-
ware (the truth table loaded in the
PROM in the form of diodes). You'll also
learn about addressing (the 4-bit char-
acter select word applied to the input of
the decoder). All of these topics are fun-
damental to an understanding of
advanced digital logic devices like mi-
croprocessors, calculators, and hobby
computers. o
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in the personal
computer field

BYTE is the magazine for the creative home computer
experimenter. BYTE tells you everything you want to
know about personal computers, including how to con-
struct and program your own system.

Home computers are now practical and affordable. Low
cost peripherals have resulted in more hardware and soft
ware, more applications than you could imagine. BYTE
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« Sporting Events Are An Experience As Exciting
as Being There'
+ Movies Are Seen The Way They Were Means
To Be Seen'
* Pong And Other Video Games Are More Exciting
Than Frer'
* Can Be Used With Video Tape
Playback Equipment!

YOU ASKED FOR IT!

WE HAVE RECEIVED THOUSANDS OF INQUIRIES!

YOU REQUESTED PLANS FOR A BIG SCREEN TV THAT WOULD:
utilize any portable TV as an image source — require @ minimum of floor space
—be a beautiful piece of furniture.

NOW — EXTRON IS HAPPY TO ANNOUNCE
THE NEWLIFESCREEN 11

The LIFESCREEN wn ﬂ.ugn'd for the Do-1t-Yourself snthusiast who wishes to
have the of i Btg Scresn TV — but refuses
to pay the $1500 to $4000 thet most menufacturers charge for this luxury.

FACTS

The special LIFESCREEN, Lans and Front Surface mirror supplied by Extron
are the same type used by msjor Big Screan TV manufacturers {Sony, Muntz,
etc.). THESE PRDFESSIONAL COMPONENTS SHOULD NOT BE CONFUSED
WITH THE CHEAP PLASTIC MAGNIFYING IMITATIONS NOW FLOODING
THE MARKET BECAUSE DF THE POPULARITY OF BIG SCREEN TV.
The EXTRON TV Scraen — the same used by the major Big Screen TV manufac-
turers — s 16 TIMES BRIGHTER than a flst matte surface and 6 TIMES
BRIGHTER than most flat besded movie screens. lts parabalic shape rejects
extransous light, concentrating a highly etficient and dirsctionally selective
television image that 13 exceptionslly sharp and cotorful,

THE NEW LIFESCREEN Il

THE ORIGINAL
LIFESCREEN |

The INDEPENDENT projection systam

that can be used with ANY SIZE screen

up to BO” Diagonal ~ one of the many

reasons for its tremendous success.

COMPONENT  LIST

1 set of LIFESCREEN 1 Plans

1 Sharp 13" Model 13A21 Color TV or
Sony 15" Model KV 1541R Color TV.
1 LIFESCREFN Lens

I IIIFS(‘RFHV Frong Surface Mirror,

You S
llAl\l"t

The SELF-CONTAINEO internal projection
\n\unm

TV that will utilize any transistor portable TV
(12" to 19"} . . . requires only 2 x 4 feet of
floor space — fits neatly against any wall , ..
and lends its beauty to the decor of any room.

COMPONENT LIST
1 set of LIFESCREEN I Plans
1 Portable transisior Color TV (127 0 19)
1 N
>

COMPLETE LIFESCREEN It COMPLEYE LIFESCREEN )
PACKAGE: p—— PACKAGE:
" re e K 10 RUID
$299 TONENOR HTECTROMC $269
,,\k,.n min
t inctuded
THE EVERYTHING GUARANTEE

EXTRON GUARANTEES EVERYTHING: THE PROFESSIONAL
‘QUALITY, ACCURACY OF OESCRIPTION, AVAILABILITY ANO
PROMPT OELIVERY QF COMPONENTS OESCRIBEO IN THIS AO.|

L Lens If, after building your LIFESCREEN PROJECTION SYSTEM, you IFYTR()I\ 1.5 50 Screen 124050
2 CN Front Surface Mirrors: one [|3r€ not satisfied for any uawn raurn all componems to EXTRON, | Diagonal.
Xx10"and one 144" x 20" 8831 Sunset Wi ifornia  for instant] ap
- 3 . * -y £
! EXTRON LS 56 Screen, 32 x4050" Diag. refund of the purchase pnca wo"(;nexs;::gsN(ssru:r 70“;:‘::1
0 PLEASE RUSH ME ONE COMPLETE SET OF LIFESCREENJPLANS . _. ... © $9.00 EXTRON LIFESCREEN® PROJECTION SYSTEM
0 PLEASE RUSH ML ONE COMPLETE SET OF LIFESCREEN I1PLANS . .. ... @ $9.00 8831 Sunset Boulevard,
PLEASE ALSO SEND ME THE ITEMS CHECKED BELOW: Resticly oo ddCloreialb00ss
TV LIFESCREENLENS . .. ... ... i it e w@s15000 Name,

[} LIFESCREEN FRONT SURFACE MIRROR, 8" x 10™ .. ®@32000 Address

O LIFESCREEN FRONT SURFACE MIRROR, 14%" .. @300 . -

O EXTRON LS 50 SCREEN 32" x 40*/50" Diagonal ... . ~es9000 1Y Slats Zip
D) COMPLETE LIFESCREEN | PACKAGE ........... .. @$269.00 CARD NAME

O COMPLETE LIFESCREEN It PACKAGE. . ... .. .e0uenn. .. @ $299.00 CARD NUMBE R EXPR. DATE

Al Prices F.0).B. factory - Cal. residents odd 6% soles tax. TOTAL: $ INFO PAK — 50¢
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Advanced Electronics

Most people think there are only two
levels of careers in electronics: the
technician level and that of the degree
engineer.

There is, however, a third and very im-

portant level. It is that of the engineering

technician or practical engineer. The
‘ growing importance of this career level
has created what might well be called the
*“New Professional” in electronics.
If you look at the various levels of em-

ployment in electronics, you will under-
stand why this *“New Professional™ is so
important.

‘ . 99
The average technician is a person
who has had vocational training in elec-
tronics. He understands the basic prin-

ciples of electronics so he can trouble-
shoot, repair and maintain equipment.
He usually works under close super-

o o
vision in performing his duties.
The engineer has college training in
electronics. He usually supervises tech-
nician personnel and is responsible for

planning and developing of electronic
equipment and systems. Frequently,
however, engineers are more heavily
trained in the scientific principles of
. electronjcs and less in their practical
CREI trains you at home  application. _
The engineering technician, by con-
H : trast, is a specialist in the practical appli-
for one Of the mOSt Important cation of electronics. His training usuaily
. . consists of a two-year college program
career levels in electronlcs— in electronic engineering technology. In

many organizations, the engineering tech-

plus Of‘fers you special nician handles several of the respon-

sibilities of the degree engineer. He often
‘ H A has the title of engineer.

arrangements for englneerlng CREI programs are designed to give
you at home the same level and depth of
degrees training you receive in a two-year col-
lege program in electronic engineering
technology. CREI programs are, in fact,
more extensive than you will find in
many colleges. And CREI gives you the
opportunity to specialize in your choice

of the major fields of electronics.

Unique Design Lab
CREI gives you both theory and prac-
tical experience in circuit design with its
Electronic Design Laboratory Program.
The professional equipment included in
this program allows you to construct,
test out and correct the circuits you de-
sign until you have an effective circuit.
This Lab Program helps you under-
stand advanced electronics. It also gives
you practical experience in many other
important areas of electronics, as in pro-

80 POPULAR ELECTRONICS
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Career Training at Home

totype construction, breadboarding, test
and measurement procedures, circuit
operation and behavior, characteristics
of electronic components and how to
apply integrated circuits.

Only CREI offers the unique Lab Pro-
gram. It is a complete college Lab and,
we believe better than you will find in
most colleges. The ““Lab” is one of the
factors that makes CREI training inter-
esting and effective. And the profes-
sional equipment in this program be-
comes yours to keep and use throughout
your professional career after you com-
plete the training.

Engineering Degree

CREI offers you special arrangements
for earning credit for engineering de-
grees at certain colleges and universities
as part of your home study training pro-
gram. An important advantage in these
arrangements is that you can continue
your full time job while ‘“‘going to col-
lege” with CREI. This also means you
can apply your CREI training in your
work and get practical experience to
qualify for career advancement.

Wide Program Choice

CREI gives you a choice of specializa-
tion in 14 areas of electronics. You can
select exactly the area of electronics
best for your career field. You can spe-
cialize in such areas as computer elec-
tronics, communications engineering,
microwave, CATYV, television (broad-
cast) engineering and many other areas
of modern electronics.

Free Book

In the brief space here, there isn’t room
to give you all of the facts about CREI
college-level, home study programs in
electronics. So we invite you to send for
our free catalog (if you are qualified to
take a CREI program). The catalog has
over 80, fully illustrated pages describing
your opportunities in advanced electron-
ics and the details of CREI home study
programs.

Qualifications

You may be eligible to take a CREI col-
lege-level program in electronics if you
are a high school graduate (or the true
equivalent) and have previous training
or experience in electronics. Program
arrangements are available depending
upon whether you have extensive or
minimum experience in electronics.
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Send for this FREE Book
describing your opportunities
and CREI college-level
programs in electronics

Mail card or write describing qualifications to

CAPITOL
RADIO
ENGINEERING
INSTITUTE

McGraw-Hill Continuing Education Center
3939 Wisconsin Avenue Northwest
Washington, D.C. 20016

Accredited Member National Home Study Council

moricanPadintictary Cam

Gl Bill

CRE!l programs
are approved
for training of
veterans and
servicemen under
the G.I. Bill.
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Hobby Scene / ,

SHORTWAVE DIRECTORY

Q./’'m an SWL'er and would like to
know where | can obtain a book list-
ing the addresses of shortwave
broadcasting stations in the U.S. and
foreign countries. —Todd Gerard,
Scarsdale, NY.

A. One of the most complete shortwave
directories I've seen is the World Radio
TV Handbook. It is published by Gilfer
Associates, Box 239, Park Ridge, NJ
07656, is updated annually, and is avail-
able for $10.95 postpaid. The Handbook
not only lists the addresses of shortwave
broadcasters, but also contains data on
station power, antennas, etc.

MUSICAL CALCULATOR

Q. Recently, | made an accidental dis-
covery. When | placed my calculator
near the rod antenna of my AM re-
ceiver, | found that | could produce
tones by pressing the keys. Can you
tell me what | was doing?—Robert
Morog, Jr., Lorain, OH.

A. Inside the calculator are all kinds of
switching waveforms from a clock oscil-
lator, counters, flip-flops, etc. These
waveforms (usually square waves) con-

By John McVeigh

tain many harmonics. What you heard
were harmonics that were high enough
in frequency to be within the AM broad-
cast band. If you have a programmable
calculator, and some patience, you can
probably write program sequences to
play “melodies.”

DRY TRANSFERLETTERING

Q. Where can | buy the lettering that
is often used on the projects in your
magazine?—Dennis Glatting, Cincin-
nati, OH.

A.The lettering you refer to is called
“dry transfer lettering.” It is not a decal,
and transfers from the sheet it is sup-
plied on by burnishing the face of the
transfer sheet with a pencil or similar ob-
ject. Once it is transferred to the project
panel, it should be sprayed with a lac-
quer fixative to prevent it from wearing
off. One line of dry transfer lettering, pro-
duced by the Datak Corp., 65 71st
Street, Guttenburg, NJ 07093, is avail-
able at many electronics supply houses.
A mail order source of dry transfer letter-
ing (available in two sizes, and in biack
or white for $3.50 a pack) is Amidon As-
sociates, 12033 Otsego Street, North
Hollywood CA 91607.

SUBSONIC FILTER

Q./ need a subsonic filter for my
stereo systém. | would like to insert it
in the tape monitor loop or between
the preamp and power amp. A very
sharp cutoff below 20 or 25 Hz is re-
quired.—Joseph Hance, Richmond,
IN.

A. A fifth-order, high-pass filter is shown

.68pF

INPUT

in the figure. It has a cutoff frequency of
25 Hz and a rolloff of 30 dB (!) per oc-
tave. | hope that's steep enough for your
application. Passive components should
have tight tolerances—no more than
5%. Op amps such as the 741 or LM318
are suitable. Be sure to connect the op
amps to a low-ripple, regulated bipolar
dc supply at about +9 volts.

OUTPUT

LINE NOISE

Q. ] have a serious problem with stat-
ic interference on my CB radio (a mo-
bile used with a line-powered sup-
ply). It's not there all the time, but
close to it. The interference usually
comes on around 6:45 AM, increas-
ing the ambient noise level from
about S2 to S8. | think the source is
on the ac line, because it is on or off
at regular intervals. It’s not caused by
any of the appliances in my house.
Can you recommend a filter that | can
use to block the signal?—Jeff Brown,
Akron, OH.

A. First, try powering your transceiver
from a 12-volt battery. If the noise is no
longer present (which | doubt), it is
reaching the transceiver via the ac line.
This can be prevented by installing a
“brute force” fiiter such as those manu-
factured by Sprague, J.W. Miller, Corneli
Dubilier, etc.). If the interference per-
sists, it is being radiated by the ac power
line. There is no filter you can instali be-
tween the antenna (which is picking up
the noise) and the transceiver that will
eliminate the noise but not the desired
signal. The way to cure this problem is to
sniff out the source of the radiation,
which can be anything from a brush-type
motor to an aquarium heater thermostat.
Use the CB transceiver or a small AM
radio to locate the source. A directional
antenna like a small loop or ferrite loop-
stick can help isolate the offending appli-
ance. If the interfering unit can be locat-
ed, bypass capacitors or a line filter, (or
even shielding) should be used to sup-
press the noise.

Sometimes, noise is generated by a
component in the power line itself—a
leaky insulator, intermittent contact, or
loose hardware. Noise sources can be
hard to locate, because the noise can
travel along the line for some distance.
Many power companies have interfer-
ence-tracking programs, and will follow
up complaints from hams, SWL's, and
CB'ers. This type of interference can be
continuous or intermittent, sometimes
linked to the weather. Your problem sug-
gests not a power line disorder but an
electrical component drawing power
from the line. However, your local power
company might be able to offer more de-
tailed information or some assistance.

Have a problem or question on circuitry, compo-
nents, parts availability, etc? Send it to the Hobby
Scene Editor, POPULAR ELECTRONICS, One Park
Avé., New York, N.Y. 10016. Though all letters can't
be answered individually, those with wide interest
will be published.
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REALISTIC MODEL TRC-449

=) Product
~ Test Reports

MOBILE AM/SSB CB TRANSCEIVER

Company'’s top-of-line 40-channel mobile.

THE Realistic Model TRC-449 from
Radio Shack is an AM/SSB trans-
ceiver designed for mobile communica-
tion on the Citizens Band. Its 40-channel!
coverage is obtained from the now-
familiar phase-locked-loop (PLL) digital
frequency-synthesis system. Large red
LED-type seven-segment numeric in-
dicators are used to identify the channel
selected.

The Model TRC-449 features: RF
GAIN, VOLUME, CLARIFIER, and SQUELCH
controls; AM/usB/LsB mode selector;
LED's to identify the mode selected; a
switch that inserts and removes a noise
blanker (NB)/automatic noise limiter
(anl); bottom-facing speaker; PA/cB/
MON switch; external-speaker jacks; il-
luminated S/r-f meter; LED pDiMm control;
low-level clipper with filter; automatic
modulation control (amc); automatic lev-
el control (alc) for SSB; electronic volt-
age regulation; and reverse-polarity pro-
tection and line filter. Operation is speci-
fied at 12 to 16 volts dc, negative or pos-
itive ground.

The transceiver measures 1014"W X
7%'D x 23%"H (26.6 x 20 x 6 cm) and
weighs 6 1b (2.7 kg). Price is $299.95.

Technical Details. The receiver sec-
tion employs a single-conversion de-
sign. A transistor r-f stage is followed by
a FET mixer in which the CB signal is
heterodyned with the PLL’s voltage-con-
trolled oscillator (vco) and the difference
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frequencies produce a 7.8-MHz i-f. AM
selectivity and sideband selection are
obtained with a crystal filter. Following
the filter are four amplifier stages, a du-
al-diode AM detector, agc and meter
rectifiers, and a series-gate anl. A prod-
uct detector is provided for SSB opera-
tion, with carrier reinsertion obtained
from a nominal 7.8-MHz beat-frequency
oscillator (bfo).

Amplified agc and squelch systems
are employed in the receiver. The audio
section has a transistor amplifier and an
iIC that contains the power-output stage
and provides modulation on AM trans-
mit. The noise blanker operates at 23
MHz and gates the output of the mixer. It
is switched on and off simultaneously
with the audio anl.

The PLL system employs the custom-
ary 10,240-kHz crystal-controlled oscil-
lator from which the standard 10,000-Hz
reference signal is derived with the aid
of digital dividers. An 11,285-MHz crys-
tal signal is tripled and then difference-
mixed with the output of the vco, after
which it is divided according to the set-
ting of the channel selector to provide a
nominal 10,000-Hz signal for the vco
comparison signal. Both 10,000-Hz sig-
nals are then applied to an IC phase
comparator for controlling the vco.

On transmit, the output of the vco is
difference-mixed at a transmitter mixer
with the nominal 7.8-MHz bfo signal for
generating the AM carrier for the r-f am-

Llictorn, Com

plifiers. On SSB, this signal first goes to
the usual balanced modulator and side-
band-filter system. The output of the vco
and the 7.8-MHz signal are slightly shift-
ed to place the signal at the proper point
on the required sideband for SSB or
sidebands for AM.

Following the transmitter mixer are r-f
amplifier, predriver, driver, and power-
amplifier stages. A multisection output
filter with a TVI trap minimizes harmon-
ics and other spurious responses. It also
provides matching to 50-ohm loads.

The customary collector-modulation
of the driver and power-amplifier stages
is engaged for AM. On SSB, all rf
stages function as linear amplifiers. Amc
is provided by an agc circuit around an
IC microphone preamplifier plus a low-
level clipper that has a low-pass audio
filter at its output to minimize distortion
and other products outside the audio
passband. Alc is used on SSB. Trans-
mit/receive switching is accomplished
with a relay and electronic switches.

Laboratory Measurements. The
receiver's sensitivity measured 0.8 uV
for 10 dB (S + N)/N on AM at 30% mod-
ulation and with a 1000-Hz test tone. It
was at least 0.2 uV on SSB, again at
1000 Hz. Image and i-f rejection were 80
dB mmimum. Other unwanted-signal
and adjacent-channel rejection and de-
sensitization were 65 dB.

The squelch threshold range was 0.3
to 1000 wV. The agc held the audio out-
put level to 10 dB with an r-f input
change of 20 dB at 1 to 10 uV and to 14
dB with an 80-dB input variation at 1 to
10,000 V. The meter indicated S9 with
a nominal 100-uV input signal and S4
with a 5-wV input signal.

The overall 6-dB audio response was
500 to 2300 Hz on AM, 500 to 3600 Hz
on LSB, and 600 to 3700 Hz on USB,
peaking 3 dB at 2800 Hz. Maximum au-
dio sine-wave output power at the onset
of clipping was 3.75 watts at 2% THD
with 1000 Hz into 8 ohms and 2.5% THD
with 400 Hz.

Operated from a 13.8-volt dc source,
the transmitter developed an AM carrier
output of slightly more than 3.5 watts.
Modulation at levels 16 to 25 dB greater
than that required for 50% modulation,
using a 1000-Hz test tone, was nominal-
ly 90% at 4.25% THD. Maximum modu-
lation with a 400-Hz tone was about
70% at 3% THD.

Adjacent-channel splatter at more
than +5000 Hz from the carrier was
greater than 60 dB down at 1000 Hz and
50 dB down at 2500 Hz. On voice, full
modulation was obtainable with splatter
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well in excess of 60 dB down. The 6-dB
response on AM was 475 to 2700 Hz.

The maximum SSB output power
measured 10.5 watts using single-tone
modulation and 12 watts PEP with voice
modulation. The alc prevented over-
modulation and flattopping, holding the
third-order distortion products to 28 dB
below two test tones or 34 dB below
maximum PEP. Unwanted-sideband
suppression was greater than 60 dB at
1000 Hz and was the same on receive.
Carrier suppression was nominally 55
dB. The overall audio response at the
6-dB down points was 350 to 2800 and
400 to 2750 Hz on USB and LSB, re-
spectively.

The transmitter frequency was *+14
Hz from —15 Hz on channel 21.

User Comment. If you like lots of
shiny chrome, the Model TRC-449 has
it. The case is black but the front panel is
chrome and simulated wood with
chrome knobs. The channel selector
knob has a bar grip. The other rotary
controls (including the LED pim control,
which is concentric with the sQUELCH
control) are small and arranged in a row
along the lower half of the front panel.

The SQUELCH control extends beyond
the other knobs for easy location while
driving. An overhanging upper section of
the front panel can obscure the control
legends when the transceiver is installed
well below eye level. '

A miniature toggle switch is used for
inserting and removing the noise blank-
er/anl. A similar switch gives the user a
choice of cB or PA operation and in-
cludes a MON (monitor) position for disa-
bling the internal speaker to allow sig-
nals to be monitored on a remote PA
speaker.

The edgewise meter is illuminated in
white on receive and in red on transmit.
Its calibrating numerals are quite small
and therefore difficult to read at most
distances encountered in mobile instai-
lations. Also, meter indications greater
than S9 tend to be somewhat com-
pressed, making it difficult to discern the
actual-signal levels in this range.

Bench tests with our impulse-noise
generator indicated that the noise-at-
tenuation system (NB/anl) permitted un-
disturbed readability of signals as low as
0.5 to 10 .V in strength that were other-
wise completely obliterated by the noise
pulses. In our noisy test vehicle during

-

SSB operation, however, we noted that
ignition spikes from our car with the
blanker switched on were not altogether
eliminated—though diminished. In any
case, noise interference did not reach
bothersome levels.

Switching from USB to LSB on SSB
operation on the sample unit caused the
transmitter frequency to drop by about
160 Hz, requiring corrective retuning at
the receiving end. But this situation can
be eliminated by having a licensed tech-
nician readjust the LSB crystal.

The overall performance of the trans-
ceiver was excellent, as confirmed by
our laboratory measurements and on-
the-air tests. It provided good receiver
sensitivity, selectivity, and signal-han-
dling capabilities. it exhibited clean,
crisp audio on both receive and transmit.
There was no splatter or overmodulation
or discernible distortion from the low-lev-
el clipper. The unwanted-sideband sup-
pression was fine, and the SSB distor-
tion products were low.

In sum, the Realistic TRC-449 is a fine
AM/SSB CB transceiver for its price.
The SSB function will permit users to
reach extra miles of communication.

CIRCLE NO. 104 ON FREE INFORMATION CARD

NORTH STAR MODEL MDS-A MICRO DISK SYSTEM
Floppy disk system provides 92k mass storage per diskette.

LMOST every computer hobbyist

dreams of owning a mass-storage
facility with high access speed, such as
the floppy disk systems used by the big
guys. Unfortunately, the expense of a
floppy disk system was prohibitively high
at one time. Now, however, several flop-

py disk manufacturers have introduced
a physically small drive mechanism that
uses a “diskette” that measures about
5" (12.7-cm) in diameter and costs only
a fractioh of the full-size disk systems.
These minidisks can store between 90
and 100k bytes at an attractively moder-
ate price.

The Model MDS-A micro disk system
from North Star Computers, Inc., is one
such floppy. It's built around the Shugart
Associates Model SA400 minifloppy TM
drive mechanism. For $699, you get the
assembled and tested Shugart drive,
disk system controller kit that occupies
one Altair bus slot, all cables and con-
nectors, two diskettes, and complete
hardware and software documentation.
One of the 5", 90-k byte diskettes con-
tains the disk operating system (DOS)
software and disk BASIC, while the oth-
er is supplied blank. The system re-
quires 16k of resident RAM in the com-
puter to support the DOS and BASIC.

The Model MDS-A requires 5 volits at
0.9 ampere and 12 volts at 1.6 amperes,
both of which can be obtained from the
host computer. Alternatively, you can
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use a home-built supply or North Star’s
optional power supply kit ($39.00). North
Star also offers an optional case for the
system for $39.00.

General Details. The DOS board,
which occupies one slot in an Altair 100-
contact motherboard system, went
together in a couple of evenings of rela-
tively easy work. Once it was assem-
bled, we used the hardware manual to
test it. This manual provides complete
test data, including pertinent waveforms,
to ensure that the board is properly
wired and works. The manual also cov-
ers system integration, interconnec-
tions, and details of the optional power
supply and includes the schematic dia-
gram of the DOS board assembily.

The software manual deals only with
the DOS software. It completely ex-
plains ali 16 commands used in the DOS
software and uses examples to explain
how to interface the DOS and BASIC
software with the user's computer,
whether the computer has an operating
system or not.

Once the DOS and BASIC are up and
running, the prerecorded diskette con-
taining the DOS and BASIC software is
removed from the drive mechanism and
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replaced by the blank diskette. The DOS
and BASIC and their personalized in-
structions are then recorded on the new
diskette so that the next time the system
is to be used, the computer is simply
started up at the DOS entry point. Within
afew seconds, the system is ready.

North Star BASIC (version 6 is provid-
ed) is very powertful. Itincludes multiple-
dimensioned arrays, strings, multiple-
lined functions, formatted outputs, and
machine-language subroutine capabil-
ity. Of course, it also has all the required
disk functions.

in addition to all the better BASIC
commands, calculator mode, etc., North
Star BASIC has a REN (renumber) com-
mand that allows changing line numbers
at the beginning and within a line. There
is also an EDIT function that has seven
editing commands to facilitate the re-
quired line changes. One very useful op-
eration within the BASIC itself, called
“compatibility,” minimizes the effort re-
quired for converting programs written in
other BASICs so that they can be used
with North Star BASIC. For example, left
bracket, right bracket, colon, and semi-
colon are converted into left parenthe-
sis, right parenthesis, reverse slash, and
comma, respectively. This conversion
does not occur within quoted strings in a
program. The conversion is automatic.
Hence, you no longer have to worry
about a program not running because
some wrong (for North Star BASIC)
symbol was typed in.

There are many other powerful com-
mands in North Star BASIC, but space
does not allow us to discuss or even
enumerate them here.

User Comment. Since we put the
Mode! MDS-A into operation, our com-
puting has certainly been made easier.
From a cold start, we can now turn on
our computer, execute at E900, the
DOS entry point, and have the DOS,
BASIC, and any other program on the
disk on our monitor screen ready to go.
The whole sequence takes about 10 to
15 seconds.

We found that, with the MDS-A sys-
tem, it is very easy to save BASIC and
machine-language programs with only a
couple of touches on the keyboard. If we
sound enthusiastic about this new mini-
floppy system, we are. For little more
than the cost of a 16-k RAM board, we
have 90k of mass storage. This may not
sound like much, but when you consider
that it costs only $5 more for each blank
diskette, which adds 90k of storage per
diskette, the cost is impressively low.
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HIGH-LEVEL LANGUAGES
URING the short 30-year history of
computers in general and even

shorter 4-year history of microcomput-
ers, the most significant software devel-
opment has been the availability and
use of high-level computer languages.
The term “high level" is used because
these languages allow a programmer to
interact with the machine on a less de-
tailed and more meaningful basis than
does a so-called “low-level” machine
language. The high-level languages per-
mit the average person to use a comput-
er system effectively without having to
acquire a large amount of specialized
knowledge about binary number sys-
tems, memory mapping, character
codes, and other such nonsense. Also a
given high-level language tends to be
the same regardless of the particular
type of computer involved. This, of
course, is not true with machine or as-
sembly language, which is entirely dif-
ferent when going from one computer
type to another.

High-level languages can be broken
down into two basic groups. The first
group consists of general-purpose pro-
gramming languages. These are intend-
ed for use in writing computer programs,
both casual and professional. They are
called general purpose because they
can be used, at least in theory, to write
any kind of computer program. Some
specialization does exist however. For
example, FORTRAN is best suited for
complex scientific calculation but has
been used for business data processing.
COBOL is the most widely used lan-
guage for business programming but it
also has scientific applications although
itis very inefficient in that field.

Members of the second group are
called “application languages"”. These
are associated with particular “applica-
tion package” programs. One example
is ECAP which stands for Electronic Cir-
cuit Analysis Program which is used to
simulate and analyze the behavior of
electronic circuits. The ECAP language
is used to describe the circuit of interest
and to instruct the program on what to
do with the circuit just described. Anoth-

By Hal Chamberlin

er is COGO standing for Civil Engineer-
ing Coordinate Geometry, which is used
to aid surveyers in evaluating and map-
ping parcels of land. Using an applica-
tion program and associated language
for its intended purpose is vastly simpler
than writing a program to do the same
thing from scratch with a general-pur-
pose language.

Of course, all of these advantages of
high-level computer languages do not
come free. A given program written in a
high-level language invariably requires
more computer memory and more exe-
cution time. The differences generally
are not trivial either. On a large machine
the difference in memory requirements
can easily be 3 to 1 and execution time 5
to 1. On a microprocessor, the memary
difference might actually be smaller but
the time difference can be 10to 1 to over
100to 1.

"The difference in programming effort
swings to the other extreme with high-
level languages requiring as little as
one-tenth the effort from inexperienced
programmers. Professional program-
mers cope better with machine-level lan-
guages but the difference is still sub-
stantial. In effect, machine language
gives the programmer complete control
over the details of programming thus
providing the opportunity to write an effi-
cient program, one that takes a mini-
mum of memory and execution time.
The situation is analogous to automatic
versus manual transmissions in cars.
Better gas mileage, quicker accelera-
tion, and better handling in snow is pos-
sible with a 4-speed manual transmis-
sion but the automatic is more conven-
ient and easier to learn.

Most hobbyists want to run BASIC on
their systems and are willing to pay a
premium in order to do so. BASIC is a
well-known, very easy to learn, general-
purpose computer language that works
well on small systems. It is particularly
effective for small- to medium-sized pro-
grams involving mathematics and char-
acter string manipulation.

Several other languages are now
slowly being implemented on microcom-
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puters. Probably the most widely de-
sired is FORTRAN which is better suited
than BASIC for writing large or complex
programs. Accordingly, larger systems
with more main memory and mass stor-
age devices are required to run FOR-
TRAN. Many application packages such
as ECAP mentioned earlier are written
in FORTRAN. Actually BASIC was mo-
delled after FORTRAN with many of its
difficult or confusing features omitted or
modified.

Another language generating much
interest among advanced hobbyists is
APL. This is a highly symbolic language
that is very adept at handling arrays of
numbers and other structured data.

Inside High-Level Languages. Ac-
tually a high-level language package is
nothing more than a program itself, al-
though it is very complex. Simply stated,
the “language processor program"
looks at statements in the particular
high-level language and translates them
into equivalent machine-language oper-
ations. Such language processor pro-
grams are called “compilers” and “inter-
preters” according to the two distinctly
different methods of translation. Inciden-
tally, most language processors are writ-
ten in machine language to maximize ef-
ficiency of the translation process which,
as will be shown later, is very important.

When using the compiler type of
translator program, it is really a two-step
process to take a program written in the
high-level language and get it running
on the computer. First the compiler pro-
gram takes the high-level language
statements, which as a group are called
the source program, and translates
them, one at a time, into equivalent ma-
chine-language instructions. The collec-
tion of generated machine-language in-
structions is sent to a storage device
(such as a cassette or floppy disk) and is
called the object program. Now we have
an equivalent program in machine lan-
guage written on the storage device
which completes step one.

Before the object program can be run,
it must be loaded into memory. Along
with it are loaded some utility subrou-
tines which are called the run-time pack-
age. These subroutines perform gener-
ally needed functions such as binary/
decimal conversion, mathematical func-
tions, and others. Usually a special load-
er program is required to read the object
program and run-time package into
memory and get them properly linked
together. After the loading process is
complete, the program may actually be
run just as though it had been written in
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machine language in the first place.

Using the interpreter type of transiator
is generally much simpler. The main
idea is to make the programmer believe
that the computer is actually executing
the high-level ianguage directly. Accord-
ingly a portion of the interpreter is actu-
ally a text editor which aids the program-
mer in entering the high-level language
program into memory and changing it.
The source program in this case is
stored in memory as ASCII character
strings which is simply the original pro-
gram text or a slightly modified version
of it. After the program is typed in, it may
be run directly by using the second por-
tion of the interpreter.

in effect the interpreter looks at the
first program statement, translates it to
machine language, executes it, and then
forgets the translated version. Then the
second statement is processed in the
same manner. If a group of statements
constitutes a loop, each is translated,
executed, and thrown away in turn, even
though these statements may have
been translated hundreds of times previ-
ously. Actually most interpreters do not
generate real machine language and
then execute it. Instead, they scan the
high-level language statement, extract
the important information from it and act
directly on the basis of that information.
Thus the impression is given of a ma-
chine with a very powerful instruction set
that actually executes the high-level lan-
guage directly.

Now what about the relative merits of
the two techniques? The interpreter cer-
tainly sounds simpler and more conven-
ient to use and indeed it is. But what is
gained in ease of use is lost in execution
speed. Most programs spend nearly all
of their time in one or more short loops.
With an interpreter, the statements of
the loop are repeatedly scanned and
translated. Usually the translation proc-
ess for a statement takes longer than
the actual work specified by the state-
ment. With a compiler, all of the state-
ments of the program are translated
once so that, during execution, only the
time necessary to perform the useful
work is needed. Storage space for the
user program is not significantly different
between a compiler and an interpreter.
However, since the compiler program is
not in memory when the object program
is executing, it is likely that a larger pro-
gram could be accommodated with a
compiler.

The choice between interpreter and
compiler depends heavily on the lan-
guage. BASIC is" nearly always imple-
mented as an interpreter in order to
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maximize its convenience. FORTRAN,
on the other hand, is usually compiled.
APL, due to its very structure, is always
interpreted. Actually, since APL pro-
grams are so compact, the overhead as-
sociated with interpretation is much less
than with a verbose language such as
BASIC.

Hardware Required. Using BASIC
as an example, how large must a sys-
tem be to use it effectively? Usually the
only input/output device required is a
terminal of some sort. A mass storage
device is handy for saving programs but
is not necessary to run them. Thus the
important measure of system size is
simply the amount of memory present.
Accordingly, BASIC interpreters are
usually rated by the amount of memory
required by the interpreter and the num-
ber of language “features” supported.
Memory requirement figures often in-
clude a small area for storage of the
user program but this generally amounts
to only a few lines of BASIC.

The smallest BASIC interpreters can
be as small as 2k bytes. Being so small,
they offer only the most important lan-
guage fealures and are often given the
name Tiny BASIC. The most distin-
guishing feature of a Tiny BASIC system
is that only integer numbers are allowed,
usually constrained to values between
—-32,768 and +32,767. So-called “full-
featured” BASIC interpreters can run in
as little as 4k. These support normal
floating point (scientific notation) arith-
metic and common mathematical func-
tions but lack the features for character
string manipulation. The most common
interpreter size is 8k. All useful math-
ematical functions are allowed, two di-
mensional arrays are permitted, and
statements are provided for handling

. character strings. The ultimate is vari-

ously called Disk BASIC, 12K BASIC,
Extended BASIC, and other similar

names. In addition to all of the features
just mentioned, these interpreters allow
user programs to set up and access files
of data on a floppy disk or cassette tape.
If any kind of home accounting or small
business applications are expected to
be written in BASIC, then this is the ver-
sion that is needed.

As noted above, additional memory is
required for all but the most trivial pro-
grams. Although it is difficult to judge
how much memory a given program will
require without actually trying it, a good
rule of thumb is to allow 1k per 50-line
page of sparsely commented BASIC
statements. If long statements with a lot
of comments are more your style, 2k per
page might be a better figure. Also,
many interpreters allow the mathemati-
cal functions to be deleted if not needed
thus freeing 500 to 1000 more bytes of
memory.

Speed is even harder to pin down
than memory requirements; but com-
pared to machine language, BASIC is
quite slow. Simple arithmetic operations
such as addition and subtraction gener-
ally take about 5 milliseconds each while
multiply and divide take a little longer. Of
course the floating point arithmetic,
which itself is a complicated subroutine
in the interpreter, is partially responsible
but tests have shown that even integer-
only Tiny BASIC's are not much faster.
Thus the conclusion is that the interpre-
tation process takes a lot of time. In
many cases of course, speed is of no
consequence, but if a lot of calculation is
to be done the time can add up quickly.
An excellent article in the June, 1977 is-
sue of Kilobaud magazine compares the
speed capabilities of several BASIC in-
terpreters.

Increased use of high-level languages
is definitely a wave of the future which
will be spurred on by the development of
microprocessors specifically designed
to support such languages. o
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CB Scene

THE FORGOTTEN CB SERVICE

F YOU'VE been involved with person-

al communications for a while, or are
a student of radio history, you know that
the 11-meter band does not house the
only CB service. The popular. and over-
crowded CB radio in use since 1958 is
called “Class D" because it was actually
the fourth CB radio service authorized
by the FCC. First there was Class A in
1947, followed by the now-defunct Class
B. Class C is allocated for model radio
control use and is still operational. So is
Class A, the “forgotten” CB service
which, at last count, had about 5000 lic-
ensees nationwide. The tally for Class
D, on the other hand is approaching 12
million.

Why is Class A so underpopulated?
For one thing, equipment has been
much more expensive; so people who
are geared to thinking of CB in terms of
$150 for a transceiver may not want to
plunk down $400 or more for a Class A
radio. What do you get for that $400?

(1) You can have a transmitter power
output up to 50 watts (though it may be
limited to 15 watts in some areas).

(2) There will be only one or two
channels on the radio. If you want to
switch to other channels, you'll need a
new pair of crystals and a new frequen-
cy authorization from the FCC. This is
because you request specific frequen-

“Breaker, Watson,do you copy?
This here's rubberduck. Over."
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By Walter Salm

cies when you make an application for a
license. All that good-buddy type of
CB'ing goes out the window. If you buy
Class A, you're buying it to communi-
cate with specific parties.

(3) Class A is FM, so it has inherent
freedom from noise interference.

(4) Its also uhf, using the 460-
to-470-MHz part of the spectrum, and
this makes it strictly line-of-sight. But
line-of-sight isn’t all that bad when you
consider the overcrowding, sunspot skip
and higher noise levels of today's AM
Class D CB.

How much usable distance can you
get mobile-to-mobile on AM CB today?
Three miles? Maybe four? When you
get stepped on by some joker running
an illegal linear, forget about talking en-
tirely.

On uhf, you get clear, reliable com-
munications for a distance of about 20
miles mobile-to-base if there are no ob-
structions. With a repeater, you can
reach 60 miles or more, and community
repeaters are going to become popular
for this service very soon.

Equipment. One company, Standard
Communications, is doing something
about the sad state of Class A. Until this
year, if you wanted Class A, you had to
buy uhf equipment that was designed for
business radio use and plug in crystals
for Class A. Standard introduced a unit
last spring designed specifically for
Class A service and priced at $399.
Sure, that's 10 times the price of a Class
D rig, but look at the advantages you're
getting. If you want to communicate with
your home or office, you can really do it
with clear, noise- and interference-free
channels.

Standard says that its distributors are
selling Class A radio briskly now, and
there’s a great interest in repeaters as
well. Chances are that community re-
peaters will be set up the way they are
now for business users. The dealer who

sells you the equipment also owns a re-
peater and will rent you air time on the
station for a monthly fee. Business radio
users typically pay $25 to $30 a month
for this. There's no reason why CB clubs
can't get involved in Class A and set up
their own repeaters. This would work out
to be a real bargain for the CB’er who
goes into Class A, and would certainly
stimulate interest in the service.

Class A has been so neglected, in
fact, that it has been losing channels to
business radio services. Today's Class
A has just 16 channels (often referred to
as “eight pairs” because duplex opera-
tion is common), but at one time, there
were many more channels assigned to
Class A—as many as 75. When nobody
is using a service, it seems fairly easy
for the FCC to say, “Let's take a few
channels from that service and give
them to another.” That's exactly what
happened.

Here's what is left for the Class A
user, organized by the FCC into properly
spaced pairs for the duplex user:

Base and Mobile Mobile Only
(MHz) (MHz)
462.550 467.550
462.575 467.575
462.600 467.600
462.625 467.625
462.650 467.650
462.675 467.675
462.700 467.700
462.725 467.725

Notice that the “matched pairs”
have 5-MHz spacing between them,
making duplex operation possible. It
also provides more than enough chan-
nel isolation for repeater use.

Licensing. If you're afraid to approach
Class A because of licensing, bear in
mind that it’s still CB, and you don't need
any more qualifications for a license
than you do for Class D. The application
form is different and slightly more com-
plicated, and there’s no temporary oper-
ating permit.

Also, it's unlikely that your favorite CB
store will have the equipment on hand.
The dealer will have to order it for you,
and this could take from a few days to a
few weeks, depending on whether he
can get the transceivers from a nearby
distributor. Another possible delay can
develop when you want crystals. As
things stand now, Class A crystals are
not items that even the most complete
CB shop is likely to stock. Again, a spe-
cial order will probably be required.

There's a different license form to fill
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out for Class A—Form 400. Also, you Back in 1947, when Class-ACB was  ers have proven that this once-useless
have to get something called a construc-  first legalized by the FCC, the uhf spec-  radio band is very usable, but the gov-

tion permit from the FCC. This is com- trum was still a no man's land. Litlewas  ernment has taken away much of what
bined with the Form 400 and all itreally ~ known or understood about it, and many  was givenin 1947,
requires is that you tell the FCC how people believed that it would be totally Will the remaining 16 channels be

high an antenna you plan to erect for  unusable for everyday communications.  grabbed up for business radio? Prob-
your base station (200 ft max), give the In later years, when Class-D CB was le- ably not, because there's so much re-
exact location, and certify that it's not  galized, it was plopped right in the mid- newed interest in these frequencies. Be-
near enough to any airports that it would dle of the “noise band"—a group of fre-  sides, there are 5000 licensees cur-

be under FAA restrictions. quencies prone to man-made radio in-  rently using it, and they have made fairly

If the proposed installation does come terference (from industrial electrical  sizable investments in equipment. But to
under FAA restrictions, it's a whole dif- equipment and radio diathermy ma-  presewe these few channels, we’'ll have
ferent ballgame, with formulas to deter- chines in particular). to see more people using them. They're
mine how high the antenna can be, etc. More recently, uhf business-band us- there, just waiting for us. o

The Future. There's little danger of
channel crowding on FM CB, at least for
now; it's that under utilized. Also a lot
more power is permitted—Ilegally—than
on Class D. A typical Class A transceiv-
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Here’s a Statement About Profit and Loss:

Buy The Mark Ten B Electronic Ignition And Sonic Sentry
Anti-Theft Alarm Now!

The profitable part about the Mark Ten B capacitive
discharge system is that it actually eliminates 3 out of

4 tune-ups and deals with rough idling, slow starting,
hesitation during acceleration and poor gas mileage—
on the spot! To prevent loss, the Sonic Sentry

protects your vehicle and contents from theft by literally
blowing the horn on anyone who intrudes into the
harmiess, ultrasonic field it emits throughout the interior of
your car, truck, van, camper, bus, boat or airplane.

To learn more about these quality, protective accessories
from Delta, invest a minute of your time by filling out
and mailing the attached coupon today!

DELTA PRODUCTS, INC.

|
One Delta Way, Dept. PE I
|

Grand Junction, Colorado 81501/(303) 242-9000

Please send compiete information about the Mark Ten B and
| the Sonic Sentry, together with facts on Delta’s tull line of dynamite
automotive, recreational vehicle, and security products to:

Name

5
MARX TEN B
), Street Address

e A
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CLIPPER CIRCUIT QUIZ .. o0cerr 00

SIMPLE circuit consisting of a diode, re-
sistor, and battery can be used as a clip-
per or limiter, or to shift the zero reference
level of a wavetorm. Just what a particuiar ar-
rangement will do is predictable if you ob-
serve the polarity of the net circuit voltage,

diode biasing, and each voltage drop.

See if you can match the output waveforms
(A-J) with the circuits (1-10) below. In each
case, the input is a sine wave with a peak
voltage twice the cell's voltage. The resistor
is large compared to the forward resistance

of the diode yet small compared to its reverse
resistance. The dotted lines represent the un-
distorted output waveform,

Hint: Assume a cell voltage of three volts
and see what happens as the input sine wave
goes to +6 and —6 volts in 1-volt steps.
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Listening

SHORTWAVE PROGRAMS

T'S EASY for DX listeners to fall into

the trap of getting so involved in the
process of tuning in distant countries,
that we lose sight of the purpose of the
broadcasts in the first place—programs
to be listened to for their content. Here is
a selection of several different types of
programs. To avoid confusion, all times
and days are in GMT, which means that
most programs after 0000 are heard in
North America on the previous day.
(And no doubt some stations will make
schedule changes after we go to press.)

Mailbags. These are replies to listener
letters on the air. Most try to answer
questions about the country. Some give
the full address of writers. The BBC pro-
gram is about BBC programs only.

BBC \Letterbox—Sat. 2315, Sun.
0515, 2015. Lots of cute, clever touches.

Moscow Mailbag—Sat. 2315, Sun.
0115, 0315, 0445, 0645; repeated 24
hours later. Joe Adamov achieves more
credibility than on any other Moscow
program.

R. Sweden Mailbag—on all Sunday
broadcasts.

R. Nederland Letterbox—about one
hourafter the start of alternate Thursday
broadcasts. But after November it will
disappear or move to another day.

R. Australia Mailbag—Sun. 0140,
0740, 1240, 1940. Probably the most
popular of all, emphasizing international
friendship. Host Keith Glover provides
lots of personal touches.

VOA Letters from Listeners—Sat.
1115, 1915, Sun. 0015. It's interesting to
see how our official Voice fields ques-
tions from listeners; has a really catchy
theme. Americans are forbidden to par-
ticipate.

IBA Calling All Listeners—Sun. 2015,
2245, Hosts don't hesitate to disagree
with writers hostile to Israel.

WINB Mail Call—Sun. 2230. The sta-
tion's only locally produced, live pro-
gram. it proves people really do listen to
this rather dull evangelistic and music-fill
station, if only to get a QSL. This may
move to 1845 in November.

NOVEMBER 1977

By Glenn Hauser

Belgium—toward the end of Wed. and
Fri. program, BRT4 schedules a Mail-
bag. You may have better luck getting
the transcript they mail out.

RCI replies to letters irregularly on the
Sunday edition of Weekend Magazine.

Science and Technology. All these
programs try not to get too technical.

CBC Northern Service Quirks and
Quarks. An excellent popular science
series, hosted from Vancouver by Dr.
David Suzuki. Each week, Isaac Asimov
is one of the guests, explaining a
science word. Sat. at 1710-1800 (an
hour earlier by GMT when on daylight
time). Also on the CBC AM network.

BBC World Service has several pro-
grams with different approaches and
emphases: Discovery, Tue. 1030, Wed.
1715, Thu. 0030. New Ideas, Sun. 0445,
2315. Science in Action, Fri. 1030, 1615,
Mon. 2115. Nature Notebook, Wed.
0430, Fri. 2145, Farming World, Wed.
1130. Some of these take a break during
part of the year, but always come back,
often at new times.

SBC, Switzerland, had an Agricultural
Index program on the first Sunday of
each month earlier this year, but may re-
place it in November.

R. Moscow Science and Engineering,
Thu. 2315, Fri. 0115, 0315, 0445, 0645.

VOA New Products, USA, Sun. 1307,
1707, 2107, Mon. 0107; New Horizons,
Sun. 1115,1915, Mon. 0115.

Drama and readings. A rare com-
modity, but not as rare as on domestic
radio!

BBC World Service is way out in front,
with one or two dramatic serials running
at changeable times, and two regular
drama blocks: Theatre of the Air (the
only BBC program which may last as
long as 90 minutes), Sun. 0030, 1130;
and Radio Theatre, 45 minutes, Fri.
0030. World Service Short Story—read-
ings of original stories submitted by lis-
teners—Mon. 0145.

CBC Northern Service has blocks re-
served for drama Mon-Fri at 1903 (sum-

AmericanPadinblictan; Com

mers 1803). Also, the newsmagazine As
It Happens regularly includes comedy or
drama during its final half hour (0030 in
winter, 2330 in summer). During busy
periods it's on Fridays only; in Decem-
ber and summer it's every weeknight;
heavy on old-time radio.

VOA Critics Choice, an arts maga-
zine, often features dramatic readings:
Sun, 1313, 1713, 2113; Mon. 0013.

Classical Music. Many stations feel
shortwave isn't a suitable medium; few
can spare the time to play full works. But
some inciude at least a token amount.
It's nice to have when you can't find any
on domestic radio—and some of these
stations have strong, clear signals.

VOA Concert Hall, Sundays at
1215-1300, 2015-2100. Other days, Wil-
lis Conover's first-rate jazz show.

CBC Northern Service Gilmour's Al-
bums, Sun. 1705-1800 (summers
1605). Mainly vocal music, with lots of
opinian by music critic Clyde Gilmour
from Toronto.

HCJB En la Sala de Conciertos, only
in their Spanish service—but the music
is what counts. Mon.-Fri. 1830-1900;
Sat. and Sun. 1800-1900. Check in the
19m band.

R. Nederland, with only half an hour,
this cuitural magazine, The Monday Pro-
gramme, may still work in some short
pieces.

BBC World Service broadcasts
Promenade Concerts live at 1830 during
the summer, but not in winter, and notto
North America. There are a number of
15-t0-30 minute music or musical com-
mentary programs running at any given
time in a variety of slots. Dependable
times for longer works are Sun.
1515-1600, Mon. 0100-0145, and Fri.
0630-0700.

RAI. A traditional come-on for SW ra-
dio buyers is “hear opera direct from It-
aly!” Well, you won't find any on RAl's
20-minute English programs, and only
excerpts on the ltalian programs, Wed.
and Thu. 2325-2350, Sat. 0025-0035,
Sun. 0005-0025 and 2255-2325. Check
9575 kHz.

Radiodifusora Nacional de Colombia
has large blocks of classical concerts all
day long. The drawbacks: off-frequency
from 15,335 kHz, single sideband, and
distarted audio.

Musical Requests. This is another
popular way for listeners to participate.
BBC World Service The Pleasure’s
Yours, exclusively classical, recently ex-
panded to 45 minutes, Tues. 2030. The
rest in this listing are pop and rock. Bob
(Continued on page 119)
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TO EASTERN NORTH AMERICA

TIME-GMT STATION

TIME-EST

6:00-6:25 a.m.
6:00-7:25 a.m.

6:00-8:00 a.m.

6:009:00 a.m,
6:289:00 a.m.

7:00-7:30 a.m.
7:00-7:55 a.m.
7:10-7:30 a.m.
7:15-7:30 a.m.

7:30-8:00 a.m.
7:308:20 a.m.

7:30-11:30 a.m.
8:008:30 a.m.

8:15.8:45a.m.
8:30 a.m.-3:00 p.m.
8:30-9:00 a.m.
9:00-9:30 a.m.
9:00 2.m.-7:00 p.m.

9:30-10:00 a.m.
10:00-11:00 a.m.

10:15-10:30 a.m.
11:00-11:15 a.m.

11:00-11:30 a.m.

1100-1125 | Tirana, Athania
1100-1225 | Trans-World Radio
I Bonaire, N.A.

1100-1300

1100-1400
1128-1400

1200-1230
1200-1255
1210-1230
1215.1230

| 1230-1300
1230-1320

! 1230-1630
1300-1330

13151345
1330-2000
{ 1330-1400
' 1400-1430
1400-2400

1430-1500

1500-1600
{

1515.1530

1600-1615

1600-1630

11:15a.m.-12.09 p.m. 1615-1709

11:42-11:50 a.m.

11:45 8.m.-12 noon

12 noon-3:00 p.m.
12:04.12:56 p.m.

1:00-1:30 p.m.
1:45-3:00 p.m.
2:00-5:00 p.m.
2:30-3:00 p.m.

3:00-3:30 p.m.

3:00-4:00 p.m.
3:004:15 p.m.
3:50-4:50 p.m.
4:004:30 p.m.
4:00-4:50 p.m.
4:15.5:00 p.m.
4:30-5:00 p.m.
4:40-5:20 p.m.

5:00-5:15 p.m.
5:00-6:30 p.m.
5:00-5:45 p.m.

5:00-6:15 p.m.
5:00.7:30 p.m.
5:30-6:00 p.m.

5:30-6:20 p.m.
5:45-6:00 p.m.

5:50.6:10 p.m.
6:00-6:30 p.m.

1 1642-1650

| 1645-1700

| 1700-2000
17041756

1800-1830
1845-2000
1900-2200
1930-2000

2000-2030

2000-2100
2000-2115
2050-2150
121002130
21002150
2115-2200
2130-2200
2130-2220

2200-2215
2200-2230
2200-2245

2200-2315
2200-0030
22302300

2230-2320
2245-2300

2250-2310
23002330

1

|

Meibourne, Australia
Londen, England

**VOA, Washington, USA
**Montreal, Canada
{Northern Service}
Jeruszlem, israel

Peking, China

* *Santiago, Chile

| Athens, Greece

|

HCJB, Quito, Ecuador
Stockholm, Sweden
Trans-Warld Radio,
Bonaire, N.A.

HCJB, Quito, Ecuador
London, England

**Bucharest, Romania
Berne, Switzerland
**London, England
Helsinki, Finland
Stockholm, Sweden

| **Mantreal, Canada

{Northern Service)
Helsinki, Finlad
London, England

Athens, Greece
Lendon, England

Oslo, Norway
Landon, England
Hilversum, Hottand

**Montreal, Canada

**Kuwait, Kuwait
* *Paris, France

“*Montreat, Canada
“*Abidjan, Ivory Coast
*"Jeddah, Saudi Arabia
**Montreal, Canada
**Baghdad, lrag
Jerusalem, israel
**Tehran, Iran

Accra, Ghana

London, Englsnd
**Havana, Cuba
**Berne, Switzerland
**Johannesburg, S. Africa
Londan, England

| **Sofia, Bulgaria

Hilversum, Halland

**Belgrade, Yugoslavia
Tokyo, Japan
London, England

“*Cairo, Egypt
Ankara, Turkey
Jerusalem, Israet
Vilnius, U.S.S.R.

Johannesburg, S. Africa
Londan, England

**Santiago, Chile
Stockhoim, Sweden
London, England

AmericanRadioHistorv.Com
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FREQUENCIES, MHz

9.50, 11.985
11.815

9.58

5.99 {via Sackville)

5,955 1983

6.065, 9.625 (includes French, etc.)

11.655, 12.025, 15.10, 15.485
11.688 h
9.566, 11.81, 15,15

15.345, 17.83

11.745

15.3085

15.255 (Sat., to 1420 Sun.)

11.745, 15.115

5.99 (via Sackville), 6.195 {via
Antiqua}, 11.775 {via Antiqua;
Sat., Sun. from 1200)
11.94,15.25

15.14

9.41, 1507

11.755, 15.105

15.305

9.625, 11.72

(includes French, ete.}

11.755, 15.105

17.84 (via Ascension), 9.58 {via
Sackville Sat., Sun.)

11.73, 15.345, 17.83 {last 2 freq.
not on Tues.)

9.58 (via Sackville)

17.84 {wia Ascension)

15.175 {Sun.)

9.58 {via Sackville; Sat., Sun.-1745)
15.18, 17.775, (Mon.-Fri.,

via Banaire)

15.325, 17 82

9.58, 12.085
9.52,9.63,11.705, 1173,
11.235, 11.745, 11.89, 11.905,
11.93,15.30, 15.425, 17.72
11.865, 15.325, 17.82

11.92 {irreg.)

11,855

11.855, 15.325

9.745

5.90,7.4125,

9.022

11.85

15.26 {via Ascension)

11.865, 17.75
6.165,9.535,9.59
7.27,9585,11.80, 1190
5.975, 15.26 (via Ascension}
6.07,9.70

9.715, 11.73 (Sun.: Dutch;
ttme tentative)
6.10,7.24,9.62

15.105

5.975, 6.175 (via Sackville),
6.195 (via Antiqua)

9.51 {via Sackuille), 15.26 {via Ascension)
9.805

9.515,11.88
590,7.4125,9.435,9.815
5.915,594,7.31, 7.355

7.44 (Sat., Sun.)
5.98,9.585,11.80, 11.90
5.975, B.175, (via Sackville),
7.32,9.51 (via Sackvilie),
15.26 (via Ascension)

9.566, 11.81, 15.15

6.045, 6.12, 9.695

5.975, 6.175 {via Sackvilte),
7.32,9.51 {via Sackville}, 9.58
{via Ascension), 15.26 {via Ascension)

POPULAR ELECTRONICS



6:00-6:50 p.m.
6:00-8:00 p.m.
6:30-7:00 p.m.

6:45-7:30 p.m.

6:45-7:45 p.m.
7.00-7:25 p.m.
7:00-7:30 p.m.

7:00-7:55 p.m.

7:00-8:00 p.m.
7:00-9:00 p.m.
7:00 p.m.-12:06 a.m.

7:15-7:30 p.m.
7:15-7:40 p.m,
7:30-7:55 p.m.
7:30-8:00 p.m.

7:30:10:15 p.m.

7:30 p.m.-2:00 a.m.
8:00-8:15 p.m.
8:00-8:20 p.m.
8:00-8:30 p.m.

8:00-8:45 p.m.
8:00-8:55 p.m.

8:00-10:00 p.m.
8:00:10:30 p.m.
8:00-11,00 p.m.
8:10-8:30 p.m.
8:30-8:50 p.m.

8:30-8:55 p.m.

8:30-9:00 p.m.

8:30.9:25 p.m.
8:459:15 p.m.
9:00-9:30 p.m.

9:00-9:50 p.m.
9:009:55 p.m.
9:00-10:00 p.m.

9:00-10:30 p.m.
9:109:30 p.m.
9:15:9:30 p.m.
9:30-9:55 p.m.
9:30-10:00 p.m.
10:00-10:30 p.m.

NOVEMBER 1977

Moscow, U S.S.R.

2300-2350 |

23000100
2330-2400

23450030

2345-0045
0000-0025
0000-0030

0000-0055

0000-0100

0000-0200 |

0000-0506

0015-0030
0015-0040
0030-0055
0030-0100

0030-0315

0030-0700
0100-0115
0100-0120
0100-0130

0100-0145
0100-0155

0100-0300
0100-0330
0100-0400
01100130
0130-0150

0130-0155

0130-0200

0130-0225
0145-0215
0200-0230

0200-0250
0200-0255
0200-0300

0200-0330
0210-0230
0215-0230
0230-0255
0230-0300
0300-0330

Tokyo, Japan

**Buenos Aires, Argentina
Montreal, Canada
Moscow, US.S.R.

London, England

Tokyo, Japan
Tirana, Albania
0slo, Norway
Tokyo, Japan
Moscow, U.S.S.R.

Sofia, Bulgaria

Peking, China

**V0A, Washington, USA
**Luxembourg
“*Montreal, Canada
(Northern Service)
Athens, Greece
Brussels, Belgium
Prague, Czechoslovakia
Stockholm, Sweden
Kiev, U.S.S.R.

Vilnius, U.S.S.R.
London, England

HCJB, Quito, Ecuador
Vatican, City

Rome, Italy

Montreal, Canada
Moscow, U.S.S.R.

Bertin, Ger. Dem, Rep.
Prague, Czechoslovakia
Peking, China

Melbourne, Australia
Havana, Cuba

Madrid, Spain
**Santiago, Chile
Cologne, Ger. Fed. Rep.

Tirana, Albania
Vienna, Austria
Moscow, U S.S.R.

Bucharest, Romania
Berne, Switzerland
Budapest, Hungary

0slo, Norway
Warsaw, Poland

Hilversum, Holland
Peking, China
Moscow, U.S.S.R.

Cairo, Egypt
**Santiago, Chile
Athens, Greece
Tirana, Albania
Stockholm, Sweden
Budapest, Hungary
Kiev. U.S.S.R.
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5.94, 6.02, 6.125, 7.205, 7.235, 7.355,
7.44,9.635,9.79,9.80, 12.05, 15.14,
15.18, 1545, 17.72

15.105

11.75 (Mon.-Fri.)

6.04 {alternate 5.96; Mon.-Fri.}
4.86,594,6.02,6.125,7.105,7 115,
7.15,7.205,7.235,9.635,9.79, 8.80,
1208, 15.14, 15.18, 1545, 17.72
5.975, 6.175 {via Sackville),
7.32,951 (via Sackville}, 9.58,

15.25 (both via Ascension}

9.525, 11.705

1.069,9.75

6.18.9.55, 9.645 (Sun.)

15.135

486 594, 6.125,7.105, 7.15,
7.185,7.205, 7.355, 7.44,

9.80. 12.05, 15.14, 15.18, 15.45, 17.72
7.115

9.94,11.675, 11.945

6.19,9.67, 11.83, 11.895

6.09

6.195, 9.625 {includes Eskimo, etc.)

9.75,9.76,11.73

6.08 (9.725 alternates)

6.055,9.74

6.045

6.02,7.15,7.205,7.26,9.78, 12.05,
15.14, 15.18, 15.455

5.94, 7.355 (Sat., Sun.)

§.975, 6.12, 6.175 (both via Sackville),
7.32,9.51 {via Greenville), 9.58,

15.26 (both via Ascension)
6.095,9.56, 11.915 {includes same Eskimo)
5945, 6015, 9.605

6.01,9.575

9.535

4.86,5.94,6.02, 6.125, 7.105,

7.115 {via Buigaria), 7.15, 7.205,
7.355,7.44,9.635,9.78,9.79,

9.8C, 12.05, 15.14, 15.45

9.73

5.93,7.345,9.54,9.63,9.74
7.12,9.78 (both via Albania)

9.94, 11,945, 12,055

15.32, 17.795

9.665, 11.725

6.065, 11.88 {exc. Sun.)

9.566, 11.81, 15,15

6.01, 6.04 6.075, (both vie Antigua},
6.10 {via Malta), 9.565,9.59 {vie
Antigua or Montserrot) 9.69, 9.745
11.685 (via Malta)

6.20,7.30

6.1585,9.77
4.86,594,6.02,6,125,7.105, 7.115,
{via Bulgaria), 7.15, 7.205, 7.355,
7.44,9.635,9.78,9.79,9.80, 11,86,
12.05, 15.14

5.99,6.19,9.57,9.68, 11.775, 11.94
5.965, 6.135,9.725, 11.718
6.00,7.215,9.585, 11.91

(Exc. Sun.)

6.18,9.55,9.645 {Sun.)

6.095, 6.135, 7.27, 9.675,
11.815,15.12

6.185 (via Bonaire; time tentative)
7.08,9.94, 12,055

485,594, 6.02, 6.125, 7.105,
7.115 (via Bulgaria), 7.205, 7.25,
7.355,9.635,9.78,9.79,9.80,
11.86, 12.05, 15.14

7.12,9.475

9.556, 11.81, 15.15

9.75.9.76, 1173

6.29,7.30

6.045,9.695

6.0, 7.215, 9.585, 11.91

598, 6.02,7.245.7.26, 7.40,
95B.9.78, 11.86
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10:00-10:35 p.m. 0300-0335 | Warsaw, Poland

10:00.10:55 p.m, 0300-0355 = Peking, China

10:00-11:00 p.m. 0300-0400 Buenos Aires, Asgentina
Prague, Czechoslovakia
Moscow, U.S.S.R.

10:00:11:25 p.m. 0300-0425 ¢ *“Johannesburg, S. Africa
10:15-10:30 p.m. 03150330 ' London, England

10:30-10:55 p.m. 0330.-0355, Tirana, Albania
Vienna, Austiia
10:30-11:00 p.m. 0330-0400 ' Helsinki, Finland
10:30-11:30 p.m. 0330-0430 1 London, England
10:30-11:50 p.m. 0330-0450 | Havana, Cuba
At last! A digital counter every 11:00:11:15 p.m. 04000415 ' Budapest, Hungasy
CB'er/Hobbyist can afford. Exclu-
sive transmitter-Keyed "‘sniffer"” 11:0011:25 p.m. | 04000425 Bucharest, Romania
circuit activates counter only on 11:00-11:30 p.m. 0400-0430" Oslo, Norway
transmit, giving accurate readout of 11:30 p.m.-12 mdt. | 0430.0500  London, England
channe! frequency. Standard coax 11:50 p.m.-1:00 am. 0450-0600 Havana, Cuba
connectors and mounting b'aCkeI‘S 12:00 mdt -12:15 a.m. 05000515  Jecusalem, Israel
make mobile installation a nge c 12:00 mdt-12:30 a.m. 05000530 " Lisbon, Portugal
Digital circuitry. Freq. range: 5 Hz- 12:00 mdt.+1:30 am. 0500-0630  London, England
27 MHz (all 40 CB channels) Ac- 130.2:00
curacy: =1 PPM =1 Digit. Read- :30-2:00 a.m. 0630-0700 E?ndon,Engla{\d
out: Five 0.5” LED Displays; 10 1:45.3:35 a.m. 0645-0835 Lagos, Nigeria
MHz crystal oscillator KHz/MHz
Timebase switch; Compact design:
2%4"H x 6V "W 5%,"D. Assembled
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6.095, 6.135, 7.27,9.675,

11.815, 15.12

7.12,9.78 {both via Albania)

9.69 (Mon.-Fri.)

593, 7.345,9.54,9.63,9.74
486,594, 6.125,

7.115 (via Bulgaria}, 7.205, 7.355,9.70
(via Bulgaria)
3.995,5.98,7.27,9.585

5.975, 6.12, 6.175 (both via
Sackwille), 7.32, 9.51 {via Greenville).
9.58 (via Ascension}

6.20.7.30

6.155,9.77

9.55

5975, 6.175 (via Antigua}

9.685, 11.725,11.76
6.00,7.215,9.585, 11.91

(Tues., Fr1.)
599,6.155,6.19,9.57,9.68,11.775. 11.94
6.18,9.55 (Sun.)

6.175 {(via Antiqua)

11.725,11.76

5.90,7.425,9.009

6.025, 11.935

6.175,9.51 (both via Antigua)

6.175 (via Antigua)

7.275,15.12

FREE 75 EICO CATALOG

Check reader service card or send 75¢ [ TIME-PST TIME-GMT STATION
for first class mail. See your Iogal EI%OO

Dealer or call (212) 272-1134, 9: |

a.m.-5:00 p.m. EST. Major credit cards | 3:00-3:15 a.m. 1100-1115 | Tokyo, Japan ;
accepted. 3:004:25 a.m. 1100-1225 = Trans-World Radio,

EICO—283 Malta St., /—mz@ Banaire, N.A.
Brooklyn, N.Y. 11207 (St 3:00-5:00 a.m. 1100-1300 = London, England

’ Melbourne, Austraia

CIRCLE NO. 22 ON FREE INFORMATION CARD | 3:00-6:00 a.m. 1100-1400 “*VOA, Washingtun, USA
——— ] 4:004:15 a.m. 1200-1215 ' Tokyo, Japan
4:004:30 a.m. 1200-1230 *"Tashkent, U.S.S.R.
| 4:104:30 a.m. 1210-1230 | **Santiago, Chile
4:15.4:30 a.m. 1215-1230 | HCJB, Quito, Ecuador
| 5:30-6:00 a.m. 1230-1400 | TransWorld Radier
| Bonaire, N A.
] Y A ] | 4:30-8:30 a.m. 1230-1630  HCUB, Ouito, Ecuador
' BA S l ! | 5:005:15 a.m. 1300-1315  Tokyo, Japan
] 0 6:00-5:30 a.m. 1300-1330  London, England
' ] '
s ANNUAL CATALOGE ‘| §:30.7:00.m 1330-1500 | **Qelhi, India
: \ 260 PAGE : G:OO-G;3Da:m: 1400-1430 Tokyo,:lapan
: BA | RADIO, TV & : ‘ **Tashkent, US.S.R.
] ' 6:008:55 a.m. 1400-1655 ' Manila, Philippines (VOP)
s THE \ELECTRONIC H 7:00-7:15 a.m. 1500-1515  Tokyao, Japan
- WORLD'S ¢ CATALOG ! | 7:008:00 am. 1500-1600  London, England
' LETE | vour buying 8
cCOMP ur buying
: MOST TALOG \ guide for : 8:00-8:15 a.m. 1600-1615 | London, England
i CA 5 | Everything § | E15909am | 16151709 | London, England
H . [ :42-8:50 a.m. 1642-1650 | Hil , Holland
: EVERY1“‘N?C‘5N { in Elecfro-: 8:428:505.m 6 'Haversum ollan
’ ELECTRON = | nics...Stereo, 9:00-9:15 a.m. 1700-1715 | Tokyo, Japan
! gaiced | Hi-Fi, TVs, ! | 9:00am-12noon 17002000 ' Kuwait, Kuwait
: """ Radios, Tope : 9:049:56 a.m. 1704-1756 Paris, France
Recorders, ‘
H E CB. Kits ¥ |~ 10:0010:15am. | 18001815 | Tokyo, Japan
' FRE e i | 100010:30am. | 18001830 | Oslo,Noway
: YYJ Tools, Books H 10:30-11:30 a.m. 18301930 | Taipei, Taiwan
i ond Elec- 11:00-11:07am,  1900-1907 | **Papecte, Tahiti
: tronic parts. : I 11:00-11:15a.m. 1900-1915 | Tokyo, Japan

1 1 12:00-12:15 p.m. 2000-2015 * Tokyo, Japan

' BURSTEIN-APPLEBEE 1 12 noon-2:00 pm. 20002200 London, England

H 3199 MERCIER | | | 100135 pm: 21002115 Tokyo, Japan

1 Dept. PE-1 ! 1| 2:002:15 p.m. 2200-2215 : Tokyo, Japan

: KANSAS CITY, MO. 64111 : 2:00-3:00 p.m. 2200-2300 { London, E ngland

1 ] l

INAME 1 2:00-4:00 p.m. 2200-2400 | **VOA, Washington, USA
: : 2:30-3:00 p.m. 2230-2300  Jerusalem, Israet

1 ADDRESS - ' 2:30-3:20 p.m. 2230-2320 ' Johannesburg, S. Ahica
- : 2:50-3:10 p.m, 2250-2310  **Santiago, Chile

g S = t | 3:00:3:30 p.m. 23002330 Tokyo, Japan
' 0| i
3 STATE _ZIP H Vilnius, U.S.S.R.
L L T T T T Y T T Y TN L T Y e
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FREQUENCIES, MHz

5.99
11.815

599 {via Sackville)
9.58

5.955,9.73

599

9.60, 11925
9.566, 11.81, 15.15
11.745

16.255 (Sat., Sun.)

11.745,15.115

5.99

5.99 {via Sackville),

11.77 (via Antigua; Sat., Sun, from 1200)
11.81,15335

5.99

9.60, 11.925

9.58 {Closes 1555 Sun.)

599

17.84 (via Ascension)

also 9.58 (via Sackville Sat., Sun.)

9.58 (via Sackville), 17.84 {via Ascension)
9.58 (via Sackvilie, Sat., Sun. to 1745)
16.19, 12.775 Mon.-Fri.,

via Bonaire)

599

9.58, 12.085

9.52,9.63,11.705, 11.73, 11.735, 11.745,
11389, 11.905, 11.93, 15.30, 15.425, 17.72
599

11.895, 15.345 (Sun.)

9.51, 11.86, 15.37

11.825, 15.17 (exc. Sun.)

9.505

9.505

15.26 {via Ascension)

9.505

15.105

6.175,9.51 {both via Sackville),

15.26 (via Ascension)

17.82, 17.895, 21.61
590,7.4125,9.435,9.815

5.98,9.585, 11.80, 11.90

9.566, 11,81, 15.1§

15.105

9.61,11.69, 15.10

POPULAR ELECTRONICS



3:00-4:30 p.m.

3:00-5:00 p.m,
4:004:15 p.m.
4:005:00 p.m.
4:30-5:30 p.m.

4:30-7:15 p.m.

4:30-11:00 p.m.
5:00-5:16 p.m.
5:00-7:00 p.m.
5:00-8:00 p.m.
5:10-5:30 p.m.
5:30-6:30 p.m.
6:00-6:15 p.m.
6:00-7:50 p.m.
6:10-6:30 p.m.
6:30-7:00 p.m.
7:00-7:30 p.m.

7:00-2:55 p.m.
7:00-8:25 p.m.
7:10.7:30 p.m.
7:15.7:30 p.m.
7:20-8:25 p.m.
7:22-1:28 p.m.
7:30-8:00 p.m.
7:308:15 p.m,
7:308:30 p.m.

8:00-8:15 p.m.
8:00-8:30 p.m.

8:008:55 p.m.
8:009:00 p.m.

8:309:00 p.m.

9:009:15 p.m.

9:009:30 p.m.
9:009:50 p.m.
9:00-9:30 p.m,

9:00-10:30 p.m.
9:30-9:50 p.m.

9:30-10:00 p.m.

10:00-10:30 p.m.

10:00-11:00 p.m.
10:30-11:00 p.m.
10:30-11:30 p.m.

10:30 p.m.-12 mdt,
10:30 p.m.-12:55 am/
11:00-11:15 p.m,
11:30 p.m.-12:20 a.m.
11:30 p.m.-2:30 a.m.

12 mdt.-12:16 a.m.
12 mdt.-6:00 a.m.

1:00-1:15 a.m.
2:00-2:30 a.m.
2:00-2:50 a.m.

2300-0030

2300-0100
0000-0015
00000100
0030-0130

00300315

0030-0700
01000115
01000300
0100-0400
0110-0130
0130-0230
0200-0215
0200-0350
0210-0230
0230-0300
0300-0330

03000355

0300-0425
0310-0330
0315-0330

03200425
0322-0328
03300400

03300415
0330-0430
04000415
0400-0430

0400-0455
0400-0500

04300500

0500-0515

0500-0530
05000550
0500-0530

0500-0630
0530-0550

0530-0600

0600-0630

06000700
0630-0700
0630-0730

0630-0800
0630-0855
07000718
0730-0820
0730-1030

0800-0815
0800-1400

0900-0915
1000-1030
1000-1050

Eondon, England

Wontreal, Canada

Tokyo, Japan

“*\VDA, Washington, USA
“*Trans-World Radio
Bonaire, N.A,

London, England

HCJ8, Quito, Ecuador
Tokyo, Japan
Melbourne, Australia
Madrid, Spain
=*Santiago, Chile
Tokyo, Japan
Tokyo, Japan
Taipei, Taiwan
**Santiago, Chile
Stockholm, Sweden
Kiev, USS.R.

Montreal, Canada
iPeking, China

** Johannesburg, S. Africa
**Santiago, Chile
Londen, England

*“TIFC, San Jose, Costa
Rica

‘Erevan, USS.R.

‘Moscow, U.S.S.R.

Berlin, Ger. Dem. Rep.
Londan, England
Tokyo, Japan

Dsio, Norway
Budapest, Hungary

Montreal, Canada
Peking, China
Moscow, U.S.S.R.

Berne, Switzerland
Vienna, Austria
Sofia, Bulgaria
Jerusalem, |srael
Tokyo, Japan
Lisbon, Portugai
Hilversum, Holland
Moscow, U.S.S.R.

tondon, England
Cotogne, Ger, Fed, Rep.

Moscow, US.S.R.

Oslo, Norway
Moscow, U.SS.R.

Buenos Aires, Argentina
London, England
Moscow, US.S.R.

Havana, Cuba
**Kuala Lumpur, Malaysia
Tokyo, Japan
**Hilversum, Holland
**Wellington, New
Zealand

Tokyo, Japan

**Port Moresby,
Papua-New Guinea
Tokyo, Japan
Tokyo, Japan
Pyongyang, Dem,
Rep. Korea
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B.175,9.51 (both via Sackville),
9.58, 15.26 {both via Ascension)
6.04, (5.96 alt.; Mon.-Fri.}
15.105

11.83, 11.895, 15.40

11,925

6.12, 6.175 (both via Sackville),
851 {via Greenville), 9.58, 15.26
{both via Ascensiop)

6.098,9.56, 11,915 (includes sorne Eskimo)
15.105

16.32,17.795

6.065, 11.88 (exc. Sun.)

9566, 11.81,15.15

11.84, 15.195, 15.42, 17.825
15,105

15.345, 17 .89

9.566, 11.81, 15.15

6.045,9.695

598, 6.02,7,245,7.26, 7.40,9 58,
9.78,11.86

5.96,6.00, 9.605,9.655
7.12,9.78 (both via Albania)
946,994, 11.65, 12,055
3.995,598,7.27,9.585

9.566, 11.81,15.15

6.12, 6.175 {both via Sackuville},
981 (via Greenvilie), 9.58 {via
Ascension)

6.035,9.645, (opens 0300 Sat,, Sun.)

11.63, 11.96, 15.13, 15.18, 15.455
(Sat/Tue./Wed./Fri.)

5.905, 6.02, 7.26,9.54,9.58,9.61,
9.635,9.735,9.78, 11.69
5.955,6.08,9.73

6.175 {via Antigua)

9.505

8.645 (Sun.)

6.00,7.215,9.,585, 11.91

{Tue,, Fri.)

5.96,9.655

9.46,9.94, 11.65, 12,055

6.905, 6.02,7.175, 7.26, 9.54, 9.58,
9.61,9.635,9.735, 11.69
6.045,9.725

6.015

953

5.90,7.4125, 9.009

9.505

6.025, 11.935

6.165,9.715, (via Bonaire; time tentative)
5.905,6.02, 7.11,7.26,9.52,9 54,
9.58.9.61,9.635,9.735
6.175,9.51, (both via Antigua)

5.9€ (via Antiqua)

6.1G (via Malta), 6.185,9.545, 9.605, 11.765

'5905,6.02,7.11,7.175,7.22,7.26,

7.30,9.52,9.54,9.58, 9.635,9.735
6.18, 9.645 (Sun.)
6.02,7.11,7.15,7.175,7.22, 726,
7.30,9.54,9.58,9.635,9.735
9.69 {Mon.-Fri.)

6.175 {via Antigua)}
602,7.11,715,7.175,7.22,7.28,
7.30,9.54,9.58,9.635,9.735
9.525

7.22,11.90,15.275

9.505

9.63 (via Bonaire)

6.105

9.505
4.89

9.505
5.99
1.213

"Reception quality, East Coast (West Coast) location: G-good, F-fair, P-poor
“*Not intended for North America, but receivable satistactorily
Days refer to local date in target area.

NOVEMBER 1977
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Includes
Functional
| Tilt Stand!

NEW EICO 270
i 32 DIGIT DMM KIT
ONLY *79%

Introductory Offer—-FREE AC ADAPTOR

The first and only lab accuracy por-

table DMM Kit featuring MOS/LSI
| @ I1C economy and reliability. Mea-
{ sures DC/AC Volts, Kilohms, DC/
AC milliamps in 21 ranges. Polarity
indicators and overload protection
| are provided, and 0.5 inch LED dis-
plays give easiest-to-read digital
readout to 1999, The 270 features a
basic 0.5% DC accuracy, 10 Meg-
ohm input impedance, low voltage
| drop in all current ranges and auto-
matically-flashing overrange indi-
cator. Assembled $109.95

FREE '78 EICO CATALOG

Check reader service card or send 75¢
for first class mail. See your local EICO
Dealer or call (212) 272-1134, 9:00
| a.m.-5:00 p.m. EST. Major credit cards

accepted. Elca

EICO—283 Malta St.,
Brooklyn, N.Y. 11207

CIRCLE  NO

22 ON FREE INFORMATION CARD

MONEY © TIME o FREIGHT

QUALITY STEREO EQUIPMENT
AT LOWEST PRICES.

&YOUR REQUEST FOR QUOTA-

TION RETURNED SAME DAY,

FACTORY SEALED CARTONS—
GCUARANTEED AND INSURED.

| SAVE ON NAME BRANDS LIKE:

PIONEER SANSUI
KENWOOD DYNACO
SHURE SONY

| MARANTZ KOSS

j AND MORE THAN 50 OTHERS
BUY THE MODERN WAY

BY MAIL—FROM

|illinois audio

12 East Delaware
Chicago, Iinois 60611
312-664-0020

CIRCLE NO. 31 ON FREE INFORMATION CARD

PSAVE!
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The Atfordable Programmable

Never Before A Fully Programmable Calculator

Available To The Scientific Community At Such A Low Cost!

by Mail Order

g

* 12 DIGIT RED L.E.0. DISPLAY
entries or results in 3 modes,
scientific, fixed point or
engineering
* PROGRAMMABLE — 72

| Keystroke program storage

« TRIG FUNCTIONS — Calculates
in radians or degrees or grads

E » HYPERBOLIC FUNCTIONS

t ¢+ Ln, log, e*, 10*

[ * POWERS Y*, Roots* | Y

|« FUNCTIONS OF X—1/x, . X

+ LINEAR REGRESSION: TREND
ANALYSIS: SLOPE AND
INTERCEPT

¢ STATISTICAL: S +,3 ~
averages, slandard deviation,
variance, permutations,
combinations

commodore

123456178 1

I

|
[

CALL TOLL FREE

800-323-2272

24 HOURS -7 DAYS

SUMMARY OF
SPECIFICATIONS

* PERCENTAGE CALCULATION —

add on/discount/yield/

percentage

7 AND CHANGE SIGN KEY

10 MEMORIES — 7 functions —

M+, M—, MR, Mx, M=,

STORE, 9M

DEGREES/OEGREE, MINUTE,

SECONDS CONVERSION

RADIAN/DEGREE CONVERSION

POLAR/RECTANGULAR

CONVERSION

* 8 METRIC CONVERSIONS

* SPHERICAL/CARTESIAN
CONVERSIONS

The Commodore PR (Personal
Resource) 100— Allows You To
Personally Program According To
Your Own Problem-Solving Needs!

WHY A PROGRAMMABLE?

The Commodore PR-100 Programmable Calculator
introduces a new, innovative dimension in highly sophis-
ticated mathematical and scientific problem-solving. It
decentralizes and personalizes the decision-making
power of the computer, bringing to you what was
never before available in a programmanole calculator
with such features, yet at an amazingly affordable price.

Method of Entry: The Commodore PR-100 is designed
for “Think and Touch™ operation utilizing an algebraic
mode of entry. You can enter equations which have up
to 4 levels of parenthesis. Add to these features the 10
memory registors, and you can work the most com-
plicated mathematical, scientific, engineering, business,
statistical and combinational functions. Furthermore,
you can also perform unit conversions: metric to English
and English to metric.

Keyboard: The keyboard consists of 40 keys and 2
switches. 35 keys are for number and function entry.
10 of these keys are dual function (shifted keys).
SPECIALIZED FIUNCTIONS:

Most of the important functions found on large scale
computer systems are finally now available to you on
the ultimate hand-held programmable calculator:
iterative and recursive problem solving techniques; loop-
ing; conditional and unconditional branching.
ADVANTAGES OF THIS
PROGRAMMABLE:

Consider for a moment the advantages of the Commodore
PR-100. In terms of increased productivity you can now

NO LANGUAGETO LEARN

Truly this programmable calcuiator is a powerful per-
sonal scientific and mathematical computing resource.
And you don't need to know programming to make it
work for you. There is no special language to learn. The
entry system is so easy and flexible to use that you can
apply it quickly to your own personal problem-solving
techniques and style.

Special Functions of the PR-100: To allow you greater
flexibility in programming, there are 3 special functions:
1. HALT—The program will halt and allow the user to
read or enter data. 2. GOTO—Allows branching from
one section of a program to another. 3. SKIP — Aliows
conditional flow of.a program on an intermediate result:
that is—the program goes one way if an answer is
negative and another way is positive.

Loading, Editing and Modifying Programs: You can
single step through a program to check it out, backstep
through a program, easily read entered steps and
modify a single step of a program.

Now personal programming is here. A step-function
increase in capability over sophisticated slide-rule cal-
culators. Capability you won't fully discover until you
own a PR-100 yourself. Fill out the coupon below or
call our toll free number for your two week trial.

The Commodore PR-100 is powered by rechargeable
NiCad batteries and is furnished with an AC adapter/
charger, leatherette carrying case and full instruction
booklet. One year manufacturer’s warranty.

Dimensions: 3%" x6%" x 1%"  Weight: 4 oz.

achieve the capability of: optimizing mathematical and [ T. EEED S I D I S

scientific models; making trend and risk analyses; pro-
jecting and forecasting more accurately; performing
statistical reductions; automating time-consuming
"'number-crunching.

The PR-100 is also a pre-programmed caiculator

that can achieve a multitude of functions: Basic + — x +
and = functions; clear entry or the entire calculation;
Hyperbolic functions include: sinh, cosh, arc cosh and
arc tan; Trigonometric functions include: sin x, cos X,
tan x, arc sin x, arc cos x, and arc tan x. Calculates in
radians, degrees or gradians. Enter x 0° to 360° (0 to
2m) or multiples of 360° (2 =). Natural Log (Ln x),
Common Log (log x), Exponential (e*), Antilog (10‘;;
Algebraic_Functions inciude: x, x2, 1/x. Powers: (Y*);
m {pi). Change Sign (+/-); x«>y exchange function;
Parenthesis ( ) enter equations that contain up to 4 levels
of parenthesis without using temporary or intermediate
storage.
Memory Functions: The PR-100 has 10 separate mem-
ory registors. For each memory there are 7 operations
that can be performed: memory storage and clear,
recall, addition, subtraction, multiplication. division and
performs the desired functions on each memory .

CIRCLE NO. 11 ON FREE

I B Please charge my credit card checked below:

I Credit Card #

I Name
Address

Compute With It For Two Weeks — No Obligation

Please send Commodore PR-100 Calculator(s) at the
Introductory price of only $59.95 (plus $3.95 shipping and insur-
ance) each. It not completely satistied. | can return it within two
weeks for a prompt refund.

[ Instead, I/we would like to take advantage of your quantity
price offering of $54.95 (plus $3.95 shipping and insurance)
each. OFFER GOOO ONLY ON QUANTITY ORDERS OF 6 UNITS
OR MORE! You can save $30.00!

(3 Check or M.0. Enclosed (lll. residents add 5% sales tax)
American Express ] BankAmericard

O Carte Blanche
(] Master Charge

O Diners Club

Master Charge Bank # _ __ __ __

Exp.Date
Zip —

City State
Signature

;(ontomporm“m&?q Marketing, Inc. I
790 Maple Lane, Bensenville, lil. 60106 ’
Call Tolf Free: 800-323-2272. 11l call: 312-595-0461
INFORMATION  CARD

PEMA30S

AmericanRadioHistorv.Com
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Electronics Library

TELEPHONE ACCESSORIES YOU CAN BUILD
‘ by Jules H. Gilder

The telephone has the potential of being
much more than a simple communication de-
vice. It can, for example, remotely control oth-
er appliances, automatically dial any number
when tripped by an alarm, code phone con-
versations to insure privacy, and even act as
an intruder alarm when equipped with the
proper accessories. This book illustrates with
schematics and text how to build a number of
accessories at very low cost. Included are
two chapters devoted to telephone basics
and pertinent telephone regulations. Among
the accessories described are a "hands-free”
system, security scrambler, automatic dialer,
answering machine, and burglar alarm.
Published by Hayden Book Co., Inc., 50 Es-
sex St., Rochelle Park, NJ 07662. Soft cover.
84 pages. $3.95.

RADIO OPERATORS LICENSE HANDBOOK
(THIRD EDITION)
by Edward Noll

The laws, rules, regulations, and accepted
operating procedures for licensed (up to Sec-
ond Class} and nonlicensed persons are cov-
ered in this book. The first four chapters give
information and explanations on the materi-
als needed to obtain lower-grade FCC oper-
ating licenses. The last three chapters con-
tain Q&A’s based on FCC Elements |, Il, and
IX.

Published by Howard W. Sams & Co., 4300
W. 62nd St., Indianapolis, IN 46206. 224
pages $5.50, soft cover.

SC/MP MICROPROCESSOR APPLICATIONS

This handbook contains detailed information
for building, checking out, and operating a
| host of National Semiconductor SC/MP-
microprocessor-based systems. It is conven-
iently organized to enable the designer to ex-
pand, modify, and customize a particular ap-
plication with minimum effort. Chapter one
' deals with generai design data and contains
| such basic SC/MP application parameters as
1

instruction sets, addressing structures. (Addi-
tional information on general-purpose ap-
plications is given in the appendix. Chapter
two has applications data organized into sec-
tions according to class: A/D and D/A sys-
tems, keyboard and display systems, multi-
processor systems, etc.

Published by National Semiconductor Corp.,
Marketing Services (520), 2900 Semiconduc-
tor Dr., Santa Clara, CA 95051. Soft cover.

| $5.00.

POPULAR ELECTRONICS



MORE THAN 20,000 DIFFERENT COMPONENTS

7400 TTL LINEAR JAPANESE TRANSISTORS
pew o momg 8 S i % wamo g .
7400 21 7 d i ] 25A473 .75 . .00 25C1308 4.75 2SD180 2.
7402 21 7450 26 74122 49 30 [MI0IK 125 LM748H 45| | 39aeda 300 35Ca4 70 ISCI77 400 28C1307 575 23D187 .80
7404 21 7451 27 74123 105 39 LM31H 90 LMI1458N .80 25A489 80 25C375 .65 2SC778  4.00 2SC1 4.75 2SD188 95
7 24 7483 .27 74125 .60 39 LM318N 150 N5586V  1.50 | } 55a496 1.85 25C380 .70 25C781  3.00 25C1317 .60 250201 195
7407 45 7454 .41 74126 81 79 LM339N 185 NESSH8  1.00 | | 55A498 1.15 70 25784 .70 25C1318 .70 28D213 3.75
7408 256 7460 .22 74132 300 85 LM351AN .85 NESSSV 80| | 25A497 1.00 25C382 .70 25C786  1.00 25C1327 .70 250218 4.75
7409 25 7472 Z3TA1RTIS) 160 LM370N 125 NE556 150 | | 554562 .70 25C387 .70 25C788 215 25C1342 .50 25D223 4.50
7410 20 7473 .45 74150 1.10 350 LM38ON 145 UA702 .80 2SA584 50 25C394 .70 25C789  1.00 25C1347 .80 2SD234 1.00
7411 30 7474 45 74151 1.25 CA3018  1.10 LM568 225 UA703CH .45 2SAB0E 425 25C403 .85 2SC790 175 25C1369 .65 2SD236 1.00
7413 85 7475 74183 1.35 CA3018A 160 LM711CH .80 UA709CH .30 25A628 85 85 26C793 250 2SC1377 5.50 28D257 2.00
7416 43 7482 1.75 74154 1.54 CA3028 150 LM723H 75 UA749CH .45 2SA634 1'25 25C458 70 25C798 310 25C1382 1.00 2SD261 80
7417 43 7483 115 74187 1.30 CA3046 35 LM741CN - 45 2SA636 1.25 70 25€799 350 25C1383 .75 28D287 4.00
7420 .21 7485 1.12 74161 145 2SA643 85 2SCAT8 .80 25C816 .75 2SC1 86 250288 1.0
g e ;g e ;:}gg }-gg 2SA873 85 2SCA81 1.85 25C821  4.00 2SC1447 1.25 223291 z.gg
g1 3 740 89 aies 170 NEW FROMNEW-TONE | I5308% .7 Rcled SRl s BGus 1% 2658 1
. i i 80 25€1475 150 4 1.
%0 % ez 8 e 1% || Dry Transfer Patterns for PC | | 53485 % 3G 27 sscem 70 ascis 128 25oms 7
3 4 7a4 & e am || Boards, Includes IC pads, do- | |Zoags %0 25Ci8 0 25cRN 8 Z652 1% Rbws 1%
bis o g ol Bl G nuts, angles, and 3-and 4-con- 25A6%0 130 25CA% 1.525Ce6 585 25C1678 550 2300 150
7441 10 74100 125 74197 1.00 nector pads. Over 225 patterns IONOON 1.4 AT 1B BCE 0 23ISTR 376 75D380 328
™ ona2"x7'"sheet.....$140 || Zapy % Bem hitm micu 2iow 13
T e & Zap mIoy smzas manmatag 1B
74L00 .33 74LS04 .46 74LS113 .98 - 25854 .70 76 28 X i I
7450 3 74130 39 7413 189 PC BOARDS - MIL GRADE 25868 .70 25C538 .65 25C945 .65 2SCI .70 HEPS3001 3.26
74030 33 74LS20 39 74LS174 250 Glass-epoxy. 2 0z. copper. 2SB77 70 25C637 .70 25C1000 .85 2SC1909 4.76 JSP7001 .75
74142 150 74LS81 .39 74LS386 550 . - A 2SB175 85 490 25C1013 1,50 25C1957 1.50 MRFB004 3.00
74086 .69 74LS74 65 745153 2.25 6''x3'"'$.50%6"x6"$.90 6" x8"$1.20 2SB188 .60 2SC609 4.90 25C1014 1.50 2SCI 475 1.25
74LS00 39 74511285 745387 1.95 25B187 .80 25C814 3.80 25C1017 150 2SC1973 150 1125
25B324 100 2SC619 .70 25C1018 150 25C1974 4.90 MPSUD2 .50
7aHo0 TTL B lgRam miner Smmcas amian 48
1. o . r 3
Tanoy 3 Jao B jams  » 5400 SERIES ~ VOLT.REG \ | 553570 g5 A |66 2SC1081 1165 25C2027 6.00 SD1078 28.95
74H04 3 74HN 33 74HT3 59 500 100 5475 150 LM S 8 25Cea4 .70 25C1079 375 25C2028 1.10 SK3047 375
Tanos 38 7an30 33 747 89 5404 125 5488 190 LM 1.656 25C674 .60 25C1080 3.75 25C2029 4.75 SK3048 3.26
bl 2 Dl o el o 5410 100 5493 200 LM: 86 25C708 3.00 25C1096 1.20 25C2034 300 SK3049 4.75
d S d 5426 125 54100 1.80 LM 75 25C710 .70 25C1088 1.15 25C2074 300 SK3054 1.26
MOS0 sk e 18 RGN BRGNS 10 300 170 koA 100
MO LMoo IR i 12 memm iy 1x
MC663P 250 MC1460 395 10 ¢ ] : ; ;
MCE66P 160 MC1469R 250 v Wﬁﬁss!,,sp]’cgﬁf, any M 125 25C7H 300 28CH170 400 25045 20 By 278
Moo 250 Mcides  1es 2 % BB 70 23C1728 43 23D 1100 35K 278
MC725p 150 MCI1510G 8.0 Ot bl I 70 2SC734 70 25C1173° 95 25D77 100 35K4S 275
MC7o0p 120 MCisosL 635 | \STANDARD RESISTANGE VALUES 10 ROR  ToRCiay  jo Mbe 10 a0s 300
MCB17P 130 MC1723CL  3.60 1.00 25C756 3.00 25C1213 1.00 25092  1.50 40080  1.26
MC836P 135 MC1741CG  1.20 ‘86 25C763 .70 25C122BA 1.25 25D118 3.25 40081 150
MC844 125  MC1810F 125 70 25C774 1.76 25C1237 450 2SD130 1.25 40082  3.00
MCBS3P 225 MCI0OLL 22 70 2SC775 2.75 25C1239 400 2SD170 2.00
MC876P 225  MC3007P 2.2
MC1004L 125 MC3021L 215
VAT IV i A b
MC1 1. . orders . 'ostage Bl andling.
MC1352P 156  MC4024P  2.20 Caneda 8150, Bsosucnsraago.zgs\%g HE MOVE
MC1357 170  MC4044P  4.80 N.J. Residants add 5% sales tax POl e g
I Uea RIAbETES U HALLIC:  DNB34 125  DONB37 150 )
MC1458 .50  MC14512CP 1.70 DNB3s 1.35  DNB38 (NEW)
ELECTROLYTIC CAPACITORS ‘ ZENER D'ODEf .
C MOS 22MF50 AxislLeads .15  30MF25  Axisl Leads .18 aWatt. £ 10% .................. -30 each to
29 4023AE 29 3.3MF10  Axial Leads .15 47MF25 Radial Leads 19 1 Watt, ?lgl?a/“eéléb'z'dd 'a'ﬁd'-;'sélé'a%a‘i‘l)a%?gh|°33v
BOEEE B |[jmme Nohy e guee mdiies o S ANES
S ial Leads . ial Leads .
g um 8 palEs 3 e s o
. 4029AE 290 iali=escsigt AL AN136 290 LA4031P 350 TA7055P 550 UH1C004 9.00
59 4030AE 88 Axial Leads .18  1000MF35 Axial Leads A 378 [aaowe 130 Taowe 188 UpcreC _058
1'(253 Qg%ﬁg 31453 MICROPROCESSOR ﬁﬁ%?% 3:?8 LALM4004051FS gﬁgg Lﬂgg;r’ %ng UPC41IC 395
100 4044AE 150 995 2708 3495 8008 AN211 330 LA4400FR 380 TA7074P 4.90 UPC48C  3.95
65  4049AE 75 575  C5101-3 450  8080A AN214 490 LD3080 4.00 TA7075P 4.90 UPCS54C 3.90
175  4050AE 75 175  MM5013 325 8224 AN217 330 LD3120 3.10 TA7076P 4.55 UPCS55H 3.00
1. Contact us for ail your microprocessor needs. AN227 680 M5112 540 TA7089P 290 UPC583H2 8.00
AN239 650 MBI15PR 4.80 TA7120P 220 UPC566H 2.25
AR m e 8 pmcin b
RECTIFIERS UNIJUNCTIONS HARDWARE - SOCKETS ANBS 350 PLLOSAG 1200 TA7124P 188 UPCS82H2 3.00
10 100 Nylon Screws, Nuts and Rivets - 50 piece assortrnent $1.99 BAS11 350 SG613 6540 TA7150P 455 UPC595C 3.60
For For  2N2160 .65 MU4892.50 MK 20 TD-3 Mounting Kit 5for$99 | | BA521 395 STKO11 1050 TA7153P 6.90 596C 3.50
60 500 2N2646 45 MU4893.50 NT-505 Mica and bushing. Specify 1202 310 STKO15 650 TA7201P 640 UPC1001H25.15
70 6.00 2N2647 .55 MuU488450 T10O-3, TD-66 or TD-220 10 sets for $.99 HA1306W 520 STK032 14.20 TA7202P 4.50 UPC1008C 6.00
80 7.00 2N4851 75 2N6027 .55 ICSocket 14-Pin DIL $.25 each HA1308 450 STKO60 2450 TA7203P 7.00 UPC1020H 5.50
90 B.00 2N4852 .75 2N6028 .70 IC Socket 16-Pin DIL $.27 each HA1312  4.05 STK056 11.35 TA7204P 650 UPC1026H 5.50
B SR R BT WeWn sl selaflaim om0 o Uohe o
0 s e R S (A330) 485 TA7O4BM 350 TC5080P 12,00 UPDBS7C 19.00
’ ' ’ ’ LA4000 550 TA7061P 3.50 TC5082P 12.00 UPDB58C 13.00
LA4030 4.85 TA7054P 3.05 TC9100P 12.00 UPOBBIC 22.00,
POPULARJEDECTYPES ——M8MM
N34 25 2N1540 .90 2N2712 .18 2N3394 17 2N3856 .20 2N4402 .16
1N60 25 2N1544 80 2N2894 40 2N3414 17 2N3866 1.25 2N4403 20
1N270 25 2N1554  1.25 2N2903 330 2N3415 18 2N3903 .16 2N4409 20
1N914 10 2N1560 2.80 2N2904 25 2N3416 .19 2N3904 16 2N4410 .16 =
IN4148 .25 ZN1605  1.75 2N2904A 2N3417 20 2N3905 .16 2N4416 75
151555 35 2N1613 50 2N 25 2N3442 185 2N 16 2N4441 1.00
2N1711 50 2N2905A 30 2N3563 150 2N3954A 375 2N4442 1.15
2N173 175 2N1907 400 2N2906 .25 2N3563 .20 2N3955 245 2N4443 135
2N33BA 105 2N2102 .70 2N2906A 30 2N3565 20 2N3957 1.25 2N4852 55
2N404 75 2N2160 70 2N2907 25 2N3638 20 2N3958 1.0 2NS061 30
2N443 250 2N2218 25 2N2907A 30 2N3642 20 2N4037 80 2N5064 50 -
INS0BA 45 2N2218A 30 2N2913 75 2N3643 20 2N4033 85 2N5130 .20
2N706 25 2N2219 25 2N2914 120 2N3646 20 2N4124 .16 2N5133 15
2N718 25 2N2219A 30 2N3019 100 2N3646 .14 2N4126 .16 2N5138 .15
IN7IBA 30 2N2221 25 2N3053 .30 2N3731 375 2N4141 20 2N5294 50
ZN918 60 2N2221A 30 2N3054 .70 2N3740 1.00 2N4142 20 2N5296 50 /
2N330 25 2N2222 25 2N3055 .75 2N3771  1.75 2N4143 20 2N5306 .20
pe (D amme X amm S Aum L e ¢ nee b
2N1308 fzg s 25 aNsa0 '% AL a0 Nz e noaey 'gg PO BOX 1738A BLOOMFIELD, N.J. 07003
~ el e : PHONE: (201) 748-6171, 6172, 6173
ALL PARTS GUARANTEED WRITE FOR FREE CATALOG
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("~ 'CRYSTALS gy - [ MICROPROCESSOR COMPONENTS @ Tmeband "\

23 THESE FREQUENCIES ONLY i 8080A $16.00 8228  System Contiolier - Bus Oriver $10.95
Pat# T Fraquency Case/Style Pdcr 8212 8 Bu Input/Output 495 MC6800 8 Bit MPU 22.50
(441 1.000 MHz HC33 L 8214  Priority Interrupl Control 15.95 MC6820 Periph. Interface Adapter 10.00 Dlgltal A'a rm CIOCkS
Cvaa _2.000 MHz HOY 55 95 8216  Bi-Duectional Bus Driver 6.95 MC6810APY 128 x 8 Static RAM 7.95 o
(CY200  2010MHz  WCIIU  §765 8224 Clock Generatol/Driver 10.95 MCE830L8 1024 x 8 Bit ROM 15.00 B o o Bl
Cy3a 4000 MHz HC1B8.U $4.95 CoP1802 19.95 780 cPu 39.95 [ « 100°. Sond State
Cyra 5 000 MHz HC1BU $495 cPu's RAM'S o Large Hed Led Dispiay
Cvi2a 10.000 MHz HC18 U $495 880 Supe: 8008 $ $ 149 l
CV14A 14.31818 MH; HC18U $495 20804 80c8 16.00 256+ 59 = AN PN indicator
Cv194 18 000 MHz HC18:U 54.95 2650 8 BIT MPY 26 50 02: « 7 \ N b, A
Cv224 20.000 MHz HC18 U $4.95 Pa0S Py 295 107 5280 1096 « 495 1 500 wory case 211
Cv308 32.000 MHz HC18y 5495 - SR'S - ' i 69 X c-5008 - Evony Case proe, Woodgrain Case
XR: 2206K8 Ku $19.95 XR-2206KA Kn s14 95 25 Hes 32 811 595 $16.95 » One year tactory wananty $19.95
19 08 [ 695
GfNERATDNS 3 555(!’ s @9 49 99 . 9 -
XR-205 S840 EXA R XR.-320P 55 5 30y 3 i 225 Timeband LAMhP CLOCK
XR-2206CP 139 XR.556(P 185 ual 256 Bit R 4 I
XR-2207CP 38 MISCELLANEOUS XR-2556CP 3208 2529 93321 2 by IR ° g D:’ : it
XR-2211CP $670  XR-2240CP 32 2 Cuao 80 B 9 L) K Dyname 00 ( » Uoze bution
STEREQ B(CDDERS XR-3136 9 PHASE LOCKED LUOPS 3 b 95 PAOMS » Atarm-on indicator
XR-1310CP XRA-1468 385 XR-210 A $99 -
XA-1N0EP 1?0 XR-1488 5.80 XR-215 650 L8567 6+ 2 ' e .8 h‘gh Red LED kalay
XR-1800P 320 XR-1489 480 XR-SGTCP % UART'S .8 * AM/PM Indicator
XR-2567 299 XR-2208 520 XR-567CT 6] avsapn 0K Baut §595 X q « High intenstty lamp
c 0 N N ECTO R S T Vi 25 4 9 o Lamp shuts off when collapsed
k_'.r—
e T L e T— jf: ¥ Model C-590 (lvory)  $29.95
PRINTED CIRCUIT EDGE-CARD 2033021) Cnar Gen fower case 9.95 a0 108 T Stare Baoia 1%
156 Spacing-Tin-Double Read-Out 26 O G 1035 oo ez 2+ |@AC AM/FM 8-Track Stereo Receiver
Bifurcated Contacts — Fits .054 to .070 P.C. Cards
/30 PINS (So'de' Eyewl) $1.95 SPECIAL REQUESTED ITEM: CLOCX CHIPS w'th BSR Changer
18/36 PINS (Solder Eyelet) $2.49 s » PLL System
Y FCM3817 $500 N33 $395 5B 5995 938 $3.95 | MMS309 $9.95 BSR Record Ch
22/44 PINS (Solder Eyetet) $2.95 AY-3.8500-1 895 8120 750 MKS0240 17.50  MC1408L7 995 | MMs31 ags * BSR Record Changer
50/100 PINS (Wire Wrap) $6.95 MC3061P 350 8197 200 10 1995  LDUIOADINY 25.00'et | MMS312  4.95 » Slide Controls
(Wire Wrap 3 MC4016P {74416) 7.50 9374 1.95  0S0026CH 3.75  AY-5-9100 17.50ea § MMSI4 595 « Automatic AFC Control
50/100A (.100 Spacina)  PINS (Wire Wrap) $6.95 MCMBST |; 50 825145 zgoo TII0B 1050  95MI0 ;95 :Mgm 6.95 o 4 Speaker Qutput
MCMBS74 1750 MCMES?S 1750 ICM7208 22.00  ICM7209 50 | Mmsae 9.95 -4
25 PIN-D SUBMINATURE AY-5.2376 1495 ICM7045 2435  (CM7207 780  MDOI6S 79 | MMs36s  2.95 » Walnut finish viny| covereg
DB25P PLUG $3.25 A e TR
DB25S SOCKET $4.95 NOW : 4 .
v Size: 20°W x 9%H x 15%°D
G PARATRONICS e $149.95
M HEAT SI NKS # Featured on February's Front Cover of Popular Electronics - - Mode :
e
205-CB 680-.75A L0g|c evsty MODEL DIGITAL STOPWATCH -
i gaaaauad 100A | otmsomsies, o)
205-CB  Berylium Copper w-black fmish for T0-5 i Analyzer K|t =

. o G T
$229.00/Kit | e somaces mane

291-.36H Aluminum for T0-220 Transistors &

» Analyzes any type of digital system

Regutat s .25 - Times Single Event — Sput & Taylor
eguaorsy <2 | o Checks data rates in excess of 8 M Some applications are: | «Suess x215 x 90" (4% ounces)
680-.75A Black Anodized Aluminum for T0-3 $1.60 million words per second iroubleshooting microprocessor « Uses 3 Penitte Cells
401-A  Black Anodized Aluminum — predrilleg « Trouble shoot TTL. CMOS. DTL. RTL address, instruchion, and data llow Kit — $39.95
mounting holes for T0-3 — 4% x 1% x 2°  $1.75 Schottky and MOS families Examine contents of ROMS Assembled — $49.95
» Displays 16 logic states up to 8 diglts wide Tracing operation ot control fogic Heavy Duty Carry Case $5.95
DIP SWITCHES spstsigs action | o See ones and zeros displayed on your Checking counter and shift WAL
#206-4 ( 8 pin dip} 4 switch unlt $1.75ea. 8  CRT, octal or hexadecimal format register operation Stop Watch Chip Dnly (7205} $19.95
#206-7 (14 pin dip) 7 switch unit $1.95 aa. | o Tests circuits under actual operating MO;\'I;OI-HO 1/0 sequences
#206-8 (16 pin dip) 8 switch unit $2,25 ea. conditions Verifying proper system _ 1
= - * Easyto — comes with step-by-step construction  dunng testing 32 DI GIT DPM KIT
Etching Kits Icannot be shigped via aw) manual which includes 80 pages on logic analyzer operation. ——
XA PC Eicn Materals K $29.95 ea. PARATRONICS TRIGGER EXPANDER - Model 10

enough for 5 Qircuil boards

1. Adds 16 addiional bits. Provides digital defay and quafification of input clock Model 10 — $229.00
Iglz::b:a:ds g:;:li":“‘"f K';M' P — §$ 9.95ea. and 24-bit trigger word. — Connects direct to Model 100A for integrated unit). Baseplate — $6.95
- 65X 45 X 116 Egouy giass $ 6.95 ea.
3662 P-Panern-44 P.C Tans-spaced 156 BUGBOOK . F <
22/44 ————  Mating connector for plugboard - S 2.95 ea. Continuing Education Series i

22 pin double readout -

8800V Unversal cess $19.95 ea. BUGBOOK | & I1 - Basic concepts of TTL logic — ever 90 o New Bipolar Unit o Auto Polarity
plugboard — Epuxy Glass — compiete experiments $17.00ise | o Auto Zeroing o Low Power
With healsink and mounting haraware BUGBOOK Ila - Introduces UART — recommended for RTTY e .5" LED Single IC Unit
5313 X 10 X 1716 copper clag enthusiast $5.00/book 3 = ° 9
- E OARD BUGBOOK Ill - Explores 8080 chip — intraduces Mark 80 Model KB500 DPM Kit $49.00
1/1 6V CTOR BOAR Microcomputer $15.00/book B
0.1 Hole Spacing  P-Patiern pree. BUGBOOK V & VI - in digital Model 311D-5C-5V Power Kit $17.50
Part N L w B -Up B0B0A Mlcrocompuler interfacing and
BHENOLIC 643 0622 XAP 30 6 153 programming 00/set J E7 00 CLOCK
169931 (2XANP 100 &9 332 555 TIMER APPLICATIONS SOURCEBOOK WITH Emmusnrs - Tne JE00 5 2 ow o8t Gt cloch. buf
Py 63833 0B, 450 20 18 over 100 design techniques $6.95/book 15 a very hign quaiy unn[q The unt lea-
GLASS 84P23 062 150 BS 28 2 CMOS-M-DESIGNERS PRIMER AND HANDBOOK — ies 3 simunated walnul case wilh di-
160923 062 3150 (mom o a compiete CMOS instruction manual $6.00/book mensians ol 6« 2' it utiizes a
z"OlV mas< :gg:‘?; ggc‘ 222 o % OP AMP MANUAL — over 25 experiments on all phases i :::; Tzuqn Drighiness reagoul. and the|
) ~ - of OP AMPS $9.00/book g e ol 31 cloes e
DBUG — a program lor entering, debugging and storing assembly programs.  $5.00/book
@ Vm SLIT-N-WRAP WIRE WRAP TO0L INSTRUCTORS MANUAL — Necessiry for Instruction on BUGBOOKS Iane Il $3.0000kf (e yae KIT ONLY 1 7 95
« Slits and opens ¥ {
ware wie CONTINENTAL SPECIALTIES AME BOARD
« No pre-cutting or pre-siripping. PROTO BOARD 6 Dther CS Proto Boards PROTO CLIPS Re/ected ATARI G E BO S
» Comes complete with two - 100 ft spools #28 AWG wire| $15.95 X pmoo 45 x6 §17.98] 14 PIN $4.50 | Over 50 Reusabte IC's, misc. .
Model P180 $24.50 (6" long X 4" wide) PBI0T - 5.8 x4.5° 2995} 16 PIN 4.75 transistors, resistors, diodes,
-7 caps, crystats, switch, etc.
HEXADECIMAL ENCODER 19-KEY PAD S PB102 - 7 x 4.5 39.951 24 PIN 8.50 (8Vx'x16').LImhedOuanmy
1.0 25183 g g sx 6 ;:gf’ DESIGN MATES
104 - 9.5 x § .95
ABCOEF OM?1 - Circuit Designer
o ey PB203 - 0.75 x 6% x 2%  80.00 e $4.95 ea
« Optional Key IPerod) rr\BcﬁE:)easApc.wg.Zz;y)s‘h X2%129.95 | oMz . Function Generator
Ke $74.95
O = Bm wngrﬁumgwlﬂcoumsn Togic Monitor $84.95 | 03 - RC Bridge INSTRUMENT/CLOCK CASE
2 MH 10 — 8 digt . \ e
310 95 each A 2 0 aa.05 | o7 DL HIL 170 or GMOS Deuces $74.95 - miked B e
* itype oot price with red bezal. 4%" x 4" x 1-9M16",
53 KEY KEYBOARD (]T PROTO STRIPS g e
us st
$24.95 T Wil e ;- ov a5 a0 10.00 $3.95 ea.
This keybaare features 63 unen- -Mﬁ»lwmmw BRER- 07155 or478  tusenp  2.25 \
codea SPST keys. unanached o . oT-598 . Q1355 350 £.50
any wing of PC.8 A very soid [T TS g : E‘ T gmgg x:;(s) sinp igg
molged plastic 13« 4 hase| 'MI-NIMIMHIM . oz 120 378 J E80
suits most appications - g ¥ -
e . e 21 3 PROBE ;
HD0165 16 LINE TO FOUR RIT PARALLEL KEYBOARD ENCODER CHIP  §7.95 - g, ©' 8 aris 70 3.00 I e R B CEC T ~F T - \‘3‘
TOOLS B or.7s Expermentor 30C $ 9.95 indespensidie i troudie SNODIING 10QIC *amies.
AQ7MS — Diagonal Cutter - 4" semi-flush ct  S8.50ea i e Buerimentes 600 S10.95] [ TIL DL AL CMOS b e e 20 1 men I
— Diagonal Cutter - emi-flush cu .50 €a. S=s— rate g ‘
= Pliers - 4% 7. $5.00 Mialmum Order — U.S. Fuads Only Spec Sheefs - 25¢ — Send 35¢ Stamp for 1978 Calalog J ¢ 0awing & scant 10 mA max f uses 3 MANS
ATIOMS — Chain Nose Piiers - 4% fong S0€a. | iforsis Recidants — Adg % Sales Tax Dealer Information Aveliabla [eagoun 0 ipeieaie aty oL eNliowngsites oy
T-6 Wire Stripper - #16 to #26 gauge 3.75¢ea 1hese symbois 1M1 1 (LOW) - 0 (PULSE) -P The 5 P K
558  — Wire Stripper - #10 fo #20 gauge 2.50 ea L I WO 5 TR | e can ek g peaterey f"'s';r:.::‘; $9.9 er Kit
CSB ~— Cutter-Crimper Tool - 8% tong 8.50 ea wil resuit printed circuit board
Nibbing Tool — Cuts, Trims aor Notches Metal TLSVIAS |
e P e [ ELECTRONICS | ’ o
Nibbiing Tool Replacement Punch 3.75 ea ELECTRONICS Z:j;;: g uib e S (T« e
PERMACEL® P- 29 PLUS Electrical Tape - All Weather 1021-A HOWARD AVE., SAN CARLOS, CA. 94070 voirs We try to m'm things easy for you by proviing
e x 66 . o Black vinyl PHONE ORDERS WELCOME — (415) 592-8097 everything you need i one Dackage. InCiuding the hargware
$-9 Rolls §.79 mn 10-up Rolls $6.95/10 roil package All Adveriised Prices Good Thru November o only $9.95 Per Kit
100 POPULAR ELECTRONICS

AmericanRadioHistorv.Com



W 7400N TTL qﬁ%

Grab Bag Specials

WIRE WRAP CENTE
ER

SNT400N 16 SNTTN SNTAGON 125 CAPACITORS RESISTORS
o Battery Operated (Suze C)
NI ST e 19 | 68100 1006 Ceramc S200i0t G816 200ea % wan Assorment 2| — O TG i e
b o bid, 83 raen o | G801 60ea My 400f0l  GBIIT 200 ea Y watt Assortment 200 ]
W‘g‘ H 2 smyn 2 SN o [ 68102 60e Electoics 4000t GBIB 4062 Wirowousd 310 watt 1-100 0tm 5 S0 o Wraps 30 AWG Wire onto
NS 20 s 500 swatesh 9o | GBIO3 Qe Taamsouar) L 400 GBNG 40 Wirtwoud 310wn 002 500 $34.95 Standard DIP Sockets (.025 nch)
SO SNISSONT ey | a0 200 Ceram Tommers ! SWITCHES ibienes not echges Complete with built-in bit and sleeve
g;w g :::;:g: ?g SS:;:‘!;I;: 210 (house # o unmarked} 30070t GB120 25 ea Minature Side g g
G8121 12 ez Rocher e
SNTSOMN S SAISOSN o1 N DIODES GBI22 202 Reed-Con & Magretic s | WIRE- WRAP KIT — WK-2- w -
S Sram 3 S 175 | S5 100w gemamm 2 dom e WRAP « STRIP « UNWRAP
SHT41Z0 R Sy 89 o GB120 302 Hew Smbs Asst Sues 250 | o Tool for 30 AWG Wire
S 1 S 78 s | INTEGRATEO EnS o EE G0 ioren 3% 1 o Rollof 50 Ft. Whtte or Blue 30 AWG W|re
1 ea Mar nes 9.
g d e 3 i 2o | 109 30ea Mared inar K007t GBIZS 50 ea Oplo tsomors -1 Senes (untestods 200 | o SO pCS. each 1. 27, 37 & 47 lengths —
SnaiTN i AL o WIS 249 GBI2? 100 ea Transisiors Prastc & Powsr 300 re-stripped wire
SNT420H o Ll W S UF LEDS LAMPS - Readouts GB128 30 ea Torowts Cores iron & Tape 400
NI S SNT418aN 195 | G810 100es ASST LEDS G00nct GBI2 506 Prato Transistors o | $11.95
o ¥ S 300 SNToiEsn 193 | GBI 4Dea NE2 Type Lamps 300 GBI 183 Tk Dok - oR Wotr G exd 8 —
G812 20ea Mulliple Readouts Cakculators Watches, setts Toes {no ampiher)
Zmzzz: g ::77:“3% ':: 333:55": '33 G L Paanier g:m 3“::3 ‘2.’,“"‘;"83.,“" s‘.:;ssmn 4oo a WIRE WRAP TOOL WSU-30
SN742TN 7 NN % 2:;4:& 3% New — Used — Reyects 600%c  GBIJZ Wore Asst Sue: B - WRAP o STRIP « UNWRAP -$5.95
74 ] SNTAVIEN, 195 4
Soon 25 SN 3 SN 125 EOTENTIGMETER S . WIRE WRAP WIRE — 30 AWG
SNTA12M 39 SNT2192N 8 GB113 30 ea Minature Tnmmers 100; -1meg GBI 10es urn lount |rectangular 25f.min. $1.25 S0t $1.95 10011.52.95 1000, $15.00
2:;::?: g SNT4123N 50 SN74193N 29 GB114 10 ea 10 Turn P C Mount (rectangular mismarked} . min, ol N .92, o H
125 marked) 400 GBI 15 ea %" sqawe Single Tum P C Mount SPECIFY COLOR — White - Yellow - Red - Green - Blue - Black
SN743N 3 sz &0 surom 125 XD R o0
SNTAIN % TN 8 741950 o
SNT4A0N 2 SNIIIN 125 Shmaisen pion WIRE DISPENSER — WD-30
SNT44IN 89 SNTOIEN 95 740 ! 125 # q: ’:— o 40 1. roll 30 AWG KYNAR wire wrap wire
SN724N 6 SNTA1AIN 115 shra19eN 175 | xcooe  Rec 108t X111 p $3.45 ea.
SNT4A3N ) SN2IAN 295 SNT4190N 175 | xC208  Green ey xCin o Cuts wire to desired length .
SNTAd4N 7 SNTAIGN 325 SNZA20N 559 | xC208  Orange 4§ D|SCRETE LEDS it o Strips 1" of insulation ~ Speclty — Blue-Yellow-White-Red
STA4SN 75 SNTAIMN 300 snzazsn 179 | xCo00  vewow 383 i
SNILSTN Q SNTATATN 235 x22  Re WS XS Aed 581 X556 Aed 581
sheagn B9 SN 200 SNTA2BN 600 | (%) Gen  ast X526 Green &S XSsS6 G A4S 31/2 -Digit Portahle DMM
SN7450N ] M 125 SNTAZBSN 600 | (5 veiow 451 XCS26  Yelow 481 XC586  Yeiw 480 » Overiond Protecied o I hugh LED rsplay
SNT45IN 25 SNTA15IN kil SNTAI65N 7% X622 Orange s XC526 Orange 4$1 XCS56 Orange 48t « Battery o AC operation o Auto Zeromg
e B emo 8 Wam RIS ¥ OWOE T 0 WAy % i s =
TSN B9 SNTAIGEN 75 TYPE  POLARTY WT PRICE o 10 meg ngul impendence
g:;:::‘u g ss::msen 8 SNTA39ON 225 DISPLAY LEDS MAN 6640 wmmm %60 125 o OC Accuracy 1% typcal
SNTAMON 225 . oy -
Y e T T, N imeimiee 0 T A o i
20 oo DHI0 Combierti 00 WAty S Do e 20 5% N 6380 Common cauoe 60 125 Ressstance 0-10 meg ohm
MAN 3 Common Calhode 12538 AN GTI0 Cammon nate-Dovoe D 360 1 » s':.: Ir 2‘3‘0 ; X7 s0055
MAN 4 Common Cathode 187 195 odel K
4000 2 CMOS ::‘g“;::? b 2‘; MAN 7 Common Anode g;g ' ;2 MAN 6730 Commtm Anode-Doutle Digt- 560 1 25 . o e AC Adapter BC-28 8.00
Co400) MAN 76 Anode - 1 omes with te
€04002 2 €404 » MC14583 350 MAN 7Y Eﬁ:m m’.“,.m"'" 27 195 MAN 6740 Common Zathooe-Double 560 125 jeads, operating mansal  echargeable Batteries BP-28  20.00
D005 119 COA0As J\7s . MAN 52 Common Anode-green 30 100 Dige-1ed and spare tuse Carrylng Case LC-28 6.00
e A aeetl 8 T a— MAN 71 Common Anode 00 125 MAN 6750 Comnon Canate %0128 SR AT ANGBOOKS
Cou010 9 04043 9 T4c02 5 g Gaerl), £2 08 HGREames 0 125 2400 Pin-out & Describtion of 5400/7400 ICS $2.95
o401 2 04050 9 74004 75 o 30 100 OLIOV . Common Anode-rod=1 300 100 CMOS Pin out & Description ot 4000 Serws ICS $2.95
4012 % coa0s1 119 ) 3 MAH(S Common{Anode 1910w 70 B e e i 0 125 Linear Pun out & Functionsl Description
o033 oS3 119 cH 300 M Ee e wd Xk s oofrico ALL THREE HANDBOOKS $6.95
B 19 o 8 um 8| e Gmmawentim B 1B GW Gl R ZENERS — DIODES — RECTIFIERS
ommmon -0range y . —
ccg:gllg ‘:: Sm 33 ;:gg z?: MAN 3640 Common Cathode-arange ﬁ ';3 gtm mm Lttty 23',; :: TPE V0TS W PRICE TYPE VOLTS W PAICE
st 610§ CommanAneue;s/anas } e 400 1005 GO PIV T AMP 1071 00
o7 119 04066 i) 74073 150 MAN 4640 Common Cathode-orange 400 100 OL76  Common Anode 60 195 NG 33
: IWS1A 51 400m 41100 1N4006 BOOPI AMP 10100
G % Eoioes bt Tica ‘o MAR ATI0 Common Anode-red O i 80 % | w2 56 awom 4100 we007 1000PN 1 AMP 10100
C40 o s ed o MAN 4730 Common Anode-red w0 100 OL749  Common Cathode 9 o8 o B Fe e e
B TRE ] co07s 2 74093 200 MAN T S0RConmen Cathods; &2 9 00750 Qg ccmon Catnod il B IS4 68 A00m 41100 INGND TS om 15100
o0z 119 076 139 7495 200 AN 0§ Commoniats,eow 0000 01336 e o TR ol INS9 B2  ADm 8100 NS4 35 om 120 00
coa0z3 2 CO4081 2 ncwr 12 MAN 8610 Common hroos Doctie Dipt- S60. 125 L o Coost (PDSO0) 500 179 | ™RGS s m  anm0 ews s mm o 2N
! 500m 8 INTH 56
Coazy o P o B8 MAN 6630 Common Anode-orange S0 125 FNDSO?  CommonAnode {FNDSION 500 ° 29 L0 = ol B &
€04026 22 MC14410 14 95 T4C157 215 HP 5082-7400 Series — Multi-Digit 18235 68 500m 28 1N4T36 68 w 28
coue27 & M) 45 now a2 | RCALINEAR 0 1a . 15236 75 500m 2 NI 82w 2
o428 9 MOIS0E 75 gy 325 ca013 215 CA085 s [ o W Nt e Common Cathode Red o 1 1mass 25 om G100 NTa2 12w I
€04029 119 MC14507 99 740163 300 CA3023 256 CA3089 375 o 3-5volts ¢+ 5mils/second M58 150 m 6100 INAT4L 1S ! %
C04030 .© 508 395 74164 125 CA3035 248 CAM91 1020 P 20igt § 79 .69 1NB5A 180 10m 6100 INIIB) SOPN SAMP 160
CD4035 % €04510 139 46173 260 CA039 135 CA3102 295 o 7 segment Monolithic 5 Digh 8 .79 14001 SO PV VAMP 12100 INTIBS 100 PV 35 AMP 170
c0s040 119 coasn 129 Huc1e3 275 caes 130 cans 215 o Dip Package aDigt ® 2@ 1M002 100PV 1AMP 121100 IN1IBS 10PN 35AMP 150
oo 128 coasts 295 ucles 275 CAS3 150 139 W03 200PW 1 AMP  12/100 INIIBG 20PN IS AMP 160
Coa0e2 % o518 129 20095 150 | cawm 3 ca0 128 SDigin 119 99 | ywooc 400 PV 1AMP 12100 INVIBS S00PN 35 AMP 300
y s 12 80097 150 CA60 325 CAM01 .9 —
ey O tom s tow am | TV GAME CHIP SET — $9.95 SCR AND FW BRIDGE RECTIFIERS
CA3081 200 RACAI4 59 Includes AY-3-8500-1 Chip and 2.010 mhz crystal 60 154.@ 400V $195
e o LINEAR s s oo 200 RCoss 325 (2010 ciystal —$1.95 6arAY-3-8500-Tchp —S885ea) | cm 354 @ 200V = 0
22328 164 @ 200V SCR 50
LM301CN 3 LM7J9: 119 IC SOLDERTAIL — LOW PROFILE (TIN) SOCKETS oAl 12 @ SV Fw BRIDGE REC 195
% Tl SR8 W » w BP gU S A R Y FWERIOGEREC 195
LM304H 100 LM340T-12 1 25 LMT41CK 35 8 pn 7 16 AL ] u 24 g $38 k) Jo
LM305H 60 LM340T 15 125 LM74Y 1N 38 W pin 2 9 18 28 prt 45 43 43 WS A5 55100 TRANSISTORS PHa24G 43100
LM307CN 35 LM3407-16 125 LM747H ™ 16 o 2 2 0 6 pe &0 59 58 WIS A 5§t ovaser . PHAZSO ::: :
(i, 002 LMMOT26 128 l:;x: N T 2 2 10 52 63 62 & e 38100 = wg M 50
Lu30eCH 1 00 LMISON 100 0 2 pin ¥ % 35 SOLDERTAIL STANDARD (TIN) mEn  as10 e 85 il
M0 S0 sic 65 LMrisy ¥l s 2 2 Ao 5% % ® || = B ® o oo M) 49100
LSOO 125 G R WMN - 0 gan 30 B > - %o 13 126 18 s W0 8§10 Mg 53100
LMIIOCN 115 LM3TON 115 LMI30N 119 ) . . o 0m6 8100 Ao 3900
[IYEIIT I TN 32 iz a0 | A0 R » e w0 D || &85, ¢ o sww e anD
2 49 1% 4 N206A 481
3N %0 MIN 200 wory g | O SOLDERTAIL STANDARD (GOLD) M e 2 ssw | s e
LM3I7K 80 LM330N 125 LMI310N Bom  $30 27 24 2900 S 0 £ 57 s B o Mz $100 w59 59100
LM31BCN 50 LMIB0CN % LMI3sIN - 165 4 3 2 29 - n aﬂ 10 100 90 g::g ] M0 48100 MW 58100
LMIION 30 LM38IN 179 1M1414N 17 16 pn 38 35 32 18 v ag 1% MUENSS $100 Lo 43100 M 54100
LM320K-5 35 Ll 179 L:!:.:.‘CN 592 18 pn 52 kN 0 40 175 ' 59 145 MEP955 s ”‘ﬁ -::: : mm g:::
HNGICS 2R HESO1K /00 . WIRE WRAP SOCKETS (GOLD) LEVEL pe anw 510 s B5 c.m.s.,. it
LM320K 12 135 NESIOA 600 LISV 175 e 510
LM2111IN 1 10 pin $45 n 7 24 pm 51 05 95 85 Ma01s 3181 00 5432
e Hsn 88 imon 2 ree T m ¥ - Mo ta 128 g 41231081 00
M320" ¥ 16 pin 43 2 a 36 pot 159 145 130
b‘m;: ? ;: :m :8 mm ! : 18 oin 75 68 40 o t 7S 155 180 CAPAC!TOR 50 VOLT CERAMIC CORNER
M320T-12 125 NESSON 13D LM3900NI 3401 49 | 220w 8 75 .
MIZ0T15 125 NES5SV LM 89 9 1049 50 9 1049 50+
Wt 1% s sk % | 50 Pcs RESISTOR ASSORTMENTS $1.75 PER ASST. T S gl
LM320T-24 1 25 NESS1B 500 LMSSS6N 185 10OHM  120MM  150HM 1B OKM 22 OMM f; D; gg m gg g?"‘u' gg : g
wsziu-s : :::le fgo oS ': ASST. 1 Sea 27 OHM  JIOHM 39 0HM 47 OHM 56 DHM 174 WATT 5% SOPCS. e :' 5 &8 ® 02‘2‘;4[ 5 B e
tv’:ﬂ %9 NESESN 1 z: LM7534N % 68 OHM 82 DM 100 OHM 120 OWM 150 OnMt 220t 05 04 03 4Tuf 6 05 04
LMMOK-S 35 NESB6CN 175 80388 4% ASST. 2 Sea. 1B0OHM 720 OWM 270 OHM 330 OHM 390 OWM 174 WATT 5% SO PLS 470 pt 05 04 ' :3:“ "lu': - Inz’ 09 o
s 135 LM7: o 100 VoL LM CAPACITO
t::g:: 3 'vft:;: : g Iusa‘cs: ;: OO e ] COEL] (0L " 001t 12 07 ozm FE T )
IM30K-12 13 LM7ICN 45 miscn 3 | ASST.3 se X - ugs B&3 au IBTWES L& 022 1210 o7 oarmt n ovoon
M3k 15 135 LM709M 2 148N 39 33 [T S 6K 68x o4Tmt 12 0 07 tmt . a v
R LM709N n eon 3 | ASST.4 se an 106 > 150 1o 174 WATT 5% 50 PCS. omi 12 '|'os o ‘%nu“ o cmwn I
LMt0K24 LM7iON © I 7 3 % am
¥ v o2 %
oo 5 A 5 T 8| assts  se s 68 8% 100¢ 1200 VA WATT 5% SO PCS e % B w2 Y w
K Bk 2 2K B L O LA A
7 174 WATT 5% S0PCS T T N R ¥ 77
e 274LS00 TTL Fe IR|| GowC  Bo &3 am e G sy 28 B 7 88V % N B
71503 » TSIST 150 S VI a3V 28 23 17 v o B B
4S04 35 nisiee 195 | ASST-7  Se 27M  am QM 47 174 WATT 5% 1098 28 23 17 1SRV & 50 40
MINIATURE ALUMINUM ELECTROLYTIC CAPACITORS
s % o s vw] ASST. 8R Includes Resistor Assortments 1-7 (350 ™ ) $10. 95 ea AT CAPACITORS
Tasw 2 Tase) 175 74563 135 [ 5500 Minimum Order — U.S. Funds Doty Spac Shaets - 25¢ — Send 35¢ Stamp for 1978 Catalog PR B0 #&I 8 8
a1 & sz Jasies 195 1 cyiifornla Residents — Add 6% Sal Information Avallabl 33 15 1 10 10V 15 13 10
S e 1415 ) RO e 4725V 16 “ 12 10/25v 16 “ n
s & e o e 83 WSV 18 14 12 ATV 15 13 10
s » U593 8 s 249 e @ 9 9 9y 3 3 0
741528 » ses 150 TSR 249 P 8 8 B 42 BB r
e & ds g I g gy 19 1w 15 ey w12 W
TaLs32 3 115107 5 514 189 FrAc U O B R R <
TS0 » 7415109 ] us1es 189 g g a 49 5 8 0
sz 12 2 59 nissy 17s E E C T R ON IC S sl B R & g € 0 &
O e g oe ==l R
741856 2 74513 9 7418279 ™ 1021-A HOWARD AVE., SAN CARLOS. CA. 94070 2050 &5 41 38 1002 24 20 18
0 B PHONE ORDERS WELGOME — (415) 97 04 im fiiEEELL)
e 4 4
741575 w 8151 128 U6 3% All Advertised Prices Good Thru November 2006V 0 62 %5 402V 3 A %
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DIGI-KEY {1}

CORPORATION

Quality Electronic Components

DON'T FORGET OUR
DISCOUNTS WHEN COMPARING PRICES

INTEGRATED CIRCUITS

X T F X X TR T Y]

1.C.'S o RESISTORS o
CLOCK MODULES o

MINNESOTA RESIDENTS

OPTOELECTRONICS
_DATA BOOKS o HEAT SINKS o WIRE ¢ TOOLS... AND MORE

XX

TRANSISTORS ¢ CAPACITORS o
.

R Iy K R

218-681-6674

DIODES o
BREADBOADING & TESTING DEVICES ¢ DRAFTING SUPPLIES

8080A CHIP SET

R IR R R R R s X A ]

EESE T

7447 7
7448
N 7450
B 7251
{7453

»
At e i 8 e G B 3 L0 B B2 I Y RO
SEo3

B3 b 3 D S Sk i B
a8

=

S

AT EEEES N

N e A N NN D O = = O B O B DO N NN O A = O S o S e Iy e O 2

il
FSvire-4

=

e
g

b g0 &0 0 00 00 3 M
S

| 74199

1.49
1.49
86
1.09
55

74198 7415261 2.00
7415266 .39

7420

167
67
67

R T T e T o o e E o e E e ]
R EE T TR ER oS yhiskiskie w D s B

4 2
L 2
. 52
5 & .2
L 4007 -2
.5 4008 7
5] 4009 44
3 4010 44
79 | 4N 23
4 4012 23
L 4013 40
57 | 4014 9
7| 4015 9
57 | 4016 A
E: 4017 1
k 4018 14
4019 |
4020 g
1 4021 1
.39 ¢ 4022 96
.39 | 4023 23
49 | 4024 |
49 | 4025 |
81 | 4026 14
.39 | 4027 4
7 4028 L
73| 4029 1.
7 4030 2
7 4033 15
1.1 4034 Sy
I 4035 1.1
75 | 4040
7
v
0
.0
.0
.0
1
1
7!
3

2RRHTT

B T

PN NN
$33333

S
Xty

—— R = —

CA3086 .50
(F35IN 76

SPST .15

LF356N_1.20
1.C. SOCKETS

40 PIN W-W
MOLEX |
851C

8.20/M

1.25/10 10.00/C
1.70/10 13 DO{C
2.00M10 19.00/C

/STRANDED NOOK UP WIRE £

==
2

aadlas
zz

LF3S7N

i3

23STETEE
SRR

£3%

ZzTTZZT

————po

oo
ggasgggg'g'g'oin'—'wb\'gln'a'n?g'gblnbvu' 2.:'9'\4'2:2

——— NN

BN s
ERESan

UA7912CU
UA7915CU
UA7918CU

ONE EACH 8080A, 8212, 8224 and 8228 PLUS
SIXTEEN 2102-1's — ALL FOR

$49.95
MICROPROCESSORS

Best Values Yet!

8-BIT CPU, 2 USEC CYCLE
8-BIT 1,0 PORT
8I-DIRECTIONAL BUS DRIVER
CLOCK GENERATOR.

SYSTEM CONTROLLER
COMMUNICATIONS INTERFACE
PERIPHERAL INTERFACE.

2K EPROM (256x8).
8K EPROM (1Kx8)
TK RAM 500 NS.
5 VOLT SC/MP CPU

MICROPROCESSOR 1.25 MH-2 CLOCK 40 DIL . .

80804
8212
826
8224
8228
B251
8255
17024
2708
21021
SC/MP
2650

S0

B b b e by N N O N T TNTRTRI RN TRy ey g s

1
1
1
1
1
1
1
1

UA7924CU

MISC IC

WIRE WRAPPING WIRE IN BULK
Red or Biock 30 ga. Kyner

100° $2.00 500' $8.50 1000° $15.00

5% CARBON FILM RESISTORS

Vs & ' WATT SIZE

S pesivove 3% o, 100 pesvaie 1.7 50
1000 oes/vaie 1.2 oo

PLESSEY SAMPLER

AN ASSORTMENT OF METALIZED POLYESTER CAPACITORS

300 CAPS 18 VALUES.

METALIZED POLYESTER CAPACITORS

1.1510 9.00/C «.15 1?5/10 \0
l|5/10 900;( 15

/C
/C
/C
/C
IC

3000 v Sorc
CITORS
AXIAL LEADS

90/1
90110 7

ELECTROLYTIC C
RADIAL LEADS

| The wum clack module is o fully assembled nm tasted 12 hour clock
ourescent 4 ond

@ Bishop Graphics 5

The DigiKey Catatog fes.
turms many more quality
Shhop Craphies products.

we

PATENTED CHROMAFILTER SCREEN, DIE CAST METAL FRAME

MOUNTS IN PANELS UP TO 3/16™ THICK, NO EXPOSED

HARDWARE, SCRATCH RESISTANT AND EASLY CLEANED,

ELIMINATES GLARE.

MOUNTING ADAPTERS AVAILABLE TO SIMPLIFY MOUNTING
AND ASSURE PERFECT ALIGNMENT,

400 BEZEL WITH RED FILTER . ... .. .

420 MOUNTING ADAPTER FOR MA1001 & MA1002 .

421 MOUNTING ADAPTER FOR MA1010. . .. ...

CLOCK MODULES

The MAI007 cnd MAI010 series tlock modules by Notional Semic

fully ossembied ond resied chucks using o 4 dq! 1ED dnploy and on MOS
integrared circult on the same boord. Simoty connect switches and our special
1romformer and you have o fully funchoning clock.

wsing o ance orven f crysrol time bose making

R e ey athor partobs usa, i cparares dbecrhs fom 19
vohs OC 30 o monsformer & needed Our prce inchdes three push button
switches for seming the fime

MA1002A 5 LD 12 Hour AMPM Clock Module 10.50
MA1002A SET modute with Tronsformer & Swiches $13.95
MA1002C 5 (60 24 Hour Clock Module 10.50
MA1002C SET toduie w/Tronsformer & Switchas £13.95
MAT003 12 Vo Cor Clock whh Switches £24.95
MATOI0A 84 LED 12 Haur AMPM Clock Modute $13.00
MAT010A SET modute w/Tromformer & Switches
MAT010C 84 180 2 Hour Clock Modue
MAT010C SET Moduie wiTromforme: & Switches

woabalnrravpn b,

[727]

1.C. SOCKETS & PINS o SWITCHES

(AR RRE R RN NS

. WRITE FOR FREE CATALOG........

LED DIGITS AND LAMPS

D357 305 Segle Dt CC. Red 9133
D30 5 ngle Dun €C. Red
Sngle

ctcu

(K]

i hl) od.
Single Digit. & i
D Dats CC. R

Ouai Digits. CA, Red.
Ouol Dighs.

" Duol Digis. CA. Red
NS 0. e 1 Lomp
wiM1g Hdwe $1.80/10 $14.00/100
NSL5056 DF. Narrow e Red T.1% Lamp
wiMtg. Howe $1.80/10 $14.00/100

i
>
n
.
»
4
.
5% CARBON FILM RESIS £
Ya WATT RESISTOR ASSORTMENTS
Cart oy M
St P--—h- ma ;
RIS S T T i " ses0
RS225 2200 1T W e e s T 9,90 B
Y2 WATT RESISTOR ASSORTMENTS 4
ey 4
Mumir  Oserptive. ma M
BS150 T T l..".':'..":.m:‘::‘."'sq.oo p
RS250 T T Y I SR " ™ g0 [

Soo Our Cu'ulog

for More
Dlamond Yool

AR EERX NN

Digi-Koy Stocks
tho Entiro

778 SOLOERLESS ALUG IN TIE POINTS
Al AP Line

PACITY UPTO#16 PINDIP+

— w20 Regior wrop $5.95

S=abbg

BN NN TR
= =1 =

wo3n=

gxi

bnnrngalhopunmobhunas
r Yol

2 0 5 mgh Digits

-‘g\,’:\s

Act

ShEwa

R ey
SE

tre =P tvy-Seiraa i rivtvirge eyttt

LA AL = —

e
<3

S=EEE

oroy
]

RRESERNAR

b=
BRAP RPN R WNN

2BEREREERRNEER

43 343
60 4.81/1
68 5.42/1

B D e oot e Iy =t/ o et DD e i

S
B winpu
g 4o

s MAT003
-

124,95 &

DOUBLE DIGIT DISCOUNTS SAVE YOU EVEN MORE!

HANDLING
All Htems, except

HANDLING

VOLUME DISCOUNT &

CHARGE
Bishop Grophics

VOLUME

I Y2 WATT ZENER DIODES

CHARGES

BANKAMERICAAD
/ welcome

ond Economy Terminals moy be com-
bined for volume discount. First—total
oll discountoble items ond opply the
volume discount. Then udd to this sub-
total the nondiscountable items. Add
the hondfing charge. This is your total
cost. We pay oll shipping ond in-
surance to oddresses in the U,
Canada.

Add $0.75
. Add $0.50
Add $0.25
. No Charge

Orders Accopted by Phone or Mall

MasterCharge « Bonk-Americard ¢ COD & Chack « Money Order
P.O. Box 677, Thlef River Falls, Minn. 56701

DISCOUNT

$ 0.00$ 2499 .....NET
$ 25.00-$ 99.99 . Less 10%
$ 100.00-$499.99 . Less 15%
$ 500.00-$999.99 . Less 20%

nd $1000.00 & Up. . . Less 25%

l ina:

(218) 681667 |

CORPORA

DIGI-KEY

TION

FREE CA‘I’AlOG

$6.95

(X XE s X X X IR EE TR RN

EXY XXX ENEEX T

A e N Y

16
44 .99
.36
8
9

28
99 9
199

15 13010
IN52268 3.3V

11.00/C
1N52428

5% o aaEp L oAb B O Na AR EREbod

-85,
NO 4 LOCKWASHER .
NO & LOCKWASHER .
NO 8 LOCKWASHER .

4 koo arries kR

INesers 1oy Insaers
SILICON DIODES

CUMPLETL Wi Hi1
AND STV

DATA BOOKS
TIL1LC's 592 P

LINEAR 1.C." s 952 P
CMOS 74C 5

—

LINEAR AP 11 246 P.
AUDIO HANDBOOK 196 P

§88§§8§§8888888§2

: S APRLICATIONS

20 ga PvC. . 2.501100° 10.007500" | . g

i i faond 1% Quality Electronic Components BATAasd

Jiin - 19 3401 P.0. Box 677 ~ Thief River Falls, MN 56701 ~ {218) 681-c674 [l Shosiooe2ier. . :
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THE SEMICONDUCTOR COMPONENT LEADER IS NOW
YOUR # 1 SOURCE FOR ELECTRONIC DATA & APPLICATION BOOKS.

The IC MASTER 13 dizided into

Part number guide ailaws you lo

IC UPDATE MASTER

linear, memoty and AMCIODIOCESSOTS.
Part nymber index of all device types made by 84 IC manulacturess

MANUAL

1264 pages Al last IC selection has
been simphilied Now you can refer to
one source book. fhe newly tevised
and updated. second edifion of IC
MASTER, for the cnitical selecflon of
Integrated circuits Virtualty every 1€
device manulaclured 1 the United
States is fisted n the 1977 IC
MASTER. Whether an IC eaists 15 2
new design, ot 13 one of thousands,
you can locate st in seconds by open
ing the MASTER

5 major categanes, digital, interlace

beeak sach company s part numbering

TTLDATA
800K
837 pages The
new second edv
tion of the TTL
Dats Bookx pio
wiges the most
complete. upto
ate nlormation
pailadle com
oumng_ the con
1ents of the pop
wiar birst edetion and the [94 THL Sup
ptement, plus data on 124 nem cHewts,
The comtents include Detarled specits
cahons of over 300 Tewas Instruments
dewice types inclding standard "l
ang high technology Schattky clam,
TIL. P assegnment drawmings of )1
110 types including bipolar memones
and microprocessors. JAN IC dats with

368 pages 282
Oewces indiud
g infrared
emitters. photo
detectors  opto

couplers, 1en
sotiemities ac

fays. wisible
ght emitting diodes. wisible displays
advanced apto products,  expanded
flossary of ferms updatec w ac
cordance with recent HEDEC imﬂchnn
inlerchangeabiity guide hshng over
800 opto devices 11 appicakoms it
cles on subrects Such as operabion
theary, measutemenl technques snd
dewice sehabibty

¥ Texas Instruments DATA BOOKS

THE TRAN- .
SISTOR and

816 pages Ger

soc huuum

Detarteq soectl
canens on
memary prag
m cluding
MOS RAMs
oo num and Shitt
Regigtees &3 TIL RAM3, ROMs ang
PROMs, } CL RAMS PROM Pl
summary of T micaprocessor Gircunts
complete mechameal data for all avast
e packages types, iossary of s
4uds and ferms ysed with mem,
rates atcuits. epdated IIE'ONMN
1% Procurement Specsheakion

on dude types
A, valtage regal
able capacitance

ar2ys and matrices,
lor chiy SharaCtenLations.
St No. LCC413t

MOS lnd SPECIAL-PURPOSE

smitching. rec
ng. voltage-van

diodes as well a3 mulh element diode
odieidual transis

sihcon power
transistors
SCRs. thacs
and power func
tion modules
" o pa
g voltage and fom valtage, Mgh sate
operating ares (SOA) designs, power
Darkinglons last smilcoing tyoes. tag
tion tolerant designs. AN and IANTX,
metal can 4nd plasic packages
Stk No, LCCA041 3760

$7 95

THE LINEAR CONTROL

HALD

NI

&
4

system down in1o product tempesature ranges. packaging variations and 38510 cross reference Lbles Infer Stk No. LC!
functions. Complete apptication notes on all product areas. changeability guides A glossary of cur
sen £1A and IEC approved ferms ang

C4230 3295 CIRCUITS DATA BOOK
368 pages of operanoeal ampliliers -

cluding new JFET 1apul devices, differ

A INTEGRATEO
CIRCUIT! and R-F POWER
TRANSISTOR CIRCUIT

registiation card
Stk No. ICWM1000

Quarterly updates This assures that a8 this vast body of information s
constantly refreshed. These updates are maited to you direct from the
publisher, Jree of charge, with Ihe completian and telutn of Ihe enclosed

$24.95

symbols, Updated MACH i¥ b vel pr

curement speciheation, Complele nne
T0IC sochets 4nd +mtereonnettion

oaneis. Margin 12bs and alphanumer

and functional indeses (o speciic

gewice types

Stk No. LCCA112 $4.95

UNDERSTANDING SOLID STATE
ELECTRONICS

For anyone who manis fo understand how
semuconductors work and how they work 1
getber in sohd state electromic systems & 12
lessan, self teaching Course compiele wun
quizzes and glossanes corenng the b
theory nd ute of diodes, fransastors. thyrrs
fors.  optoelectronic devices and  buolat,
MOS, ang linear integrated Orcudls Written
0 layman's banguage. the Course uses only
simple srathmenc a0 requnes no technical
backgroond

Stk No. LCB1011

$2.95

FINGERTIP MATH
This bagk shows you — 10 semple non tech
mcal Language — how fo Solve Hroblems you
't imagae your Calculater could g
Mote tran just another
FINGERTIP MATH has uselul
anyooe abo does math
Stk No. LCB1031

olutions o

$295

SOLID STATE ELECTRONICS
8 Basic Course 1n 164 pages : starts with 2
descnghon of semiconduciors and the
Draperties, the © @ uncion of unclion War.
wistors. and the characterestics of transistars.
and basic fransistos amphtinn ccult. T
fhen describes the manulacture of ansistors
and other semiconductor matenais and
devices The book also discusses the whole
famty of semiconductor devices and ex
amines the applicatians of intepiated cit

oty
Stk No. LCB1051 $16.50

INTEGRATED CIRCUITS

& Basic Course in 112 pages Anyone wha
hat 3 Nigh scnoal €ducation can masler the
sttucture of various onteyrated Eucuils
igihal linear by polar. MOS. MSH ang L

and see how they are used Ihe Course
Degons with g review of 8asic 3010 state prin
ples and fondamental imtegraied Cirgunt
technologs then covers the genetal aspects
o digital and lineas corcants
Six No. LCB1081

$16.50

FIELD EFFECT TRANSISTORS
130 0ages In this concise volume you €an
et 3l the prachcal 0t yeu need on
theory, characierugation and apphcation of
held eHect kansistors The book esamines
the physical behaviour of the hield eMect
Hansistor, and then explains 10 delail the
electical characterssies of Leld eftechs ia
rcun applicabans 11 also covery Ihe deve!
opment of the FE1 a3 3 et element 10 10w
level livear non linear, and power CHEWIS
Stk No. LCB10TY 31495

MOSFET IN CIRCUIT DESIGN
136 pages Ths authontative volume gro
wdes the basic prncigles 26 bachground
required 1n MOSTET gemce and cucurt enp
neeung Phe tesult of 2ol worh wifh
MOSFET dewices and comples 1ategrated cie
Curts, The book fanges over the enbre held
Irom basic theary and opreation of MOS
eld eftects. to MOSTET usage «# analog
corcults and MOSFED bi polar camberations

and inciudes o nighly detarled descrip
non. n' an alusl MOSFET comples integrated
o

i
Sk Nc LCB1081 $21.50

SOLID STATE COMMUNICATIONS
Deswgn of Communications Equipment Using
Semiconductors im 369 pages This mghly
wseful book covess 15 detar Such sigaihcant
athances a3 el effect Traasestons  dudl
lansislors  high Wrequency siicon plana
epitansal Transistors and germanrum plana
Wansisiors ranging trom RF fo UNF

Stk No. LCB10%1

CIRCUIT DEBIGN FOR AUDIO.
AM/FM, snd

V52 peges Stressing hrme and cost Culling
poraaches, this practical volume 3 packed
ith proven new orocedutes for solving typ
cal prodlems n auto, AM M and TV circurt
Gesign 1t Covers such important topics 3
gesgn of 1 stps neutealted and unnes
tralized ampihers 1F amphitver designs for
AM/FM speciic design eramoles for each
mapor TV tecerver tysiem UHE and VHE
tuners rertical oscilators, viden amplifier
wstems 1Y automalc gawn conltol and

mare
Stk No. LCB110Y 32350
TRANSISTOR CIRCUIT DESIGN

573 ages You can solve yous cewl design
prodlems quichly and Kcurately with the
help of thy aulhoritative guide which trany.
fates the most equently used eleneats of
Bansistos theory snto practicat salutions and
£1ves you 2 large aumbed of circuit evamaples.
wilh clear, easy 10 follow design prosedures
1t thaysehies 3l commercially avarlable tran
sstors, showsng theur relationship 1o each
sthet and 1o the hve Basic Tabricaling techm
ques 1t shoms how 1o interpret data sheets.
ang dewee numbers, ilivsteates equivalent
Crcunts, gelails techmaques for measuring
Hansistor charactenstics

Stk No. LCB1121 $27.50

== = re———a==——x1}
FAIRCHILD DATA BOOKS
NG =TT =T =T )

MOS / CCD DATA BOOK

Wit over 500 paes, this dals book provides
compiete technical nformetion on Fan.
N ans P Channel

hid's full lunes of
CMOS. ans nam’.mlm Device:
1ncluded et
st B 0 e

Fauchilg
Stk No. F$B0100

LOW POWER SCHOTTKY and
MACROLOGIC TTL

Presents an indept hsting of the complete
seres. an0 matealogic
(3400 senes) tociude, nymencat indes of
dewices SSI seiector. replacsment guide and
MSI selector guide by lunchon, a5 wel a3

SHHLS senves, 9L

data sheets on SSI. MS1 and TTL maciolaguc
k No, FSBO101 $1.75

LINEAR INTEGRATED CIRCUIT
DATA BOO!

Compiete techmical data on Faichwid's ful
line of linear ntegrated cacuts Selection
Rurdes by lunciom, a ioear wniegrates Circuit
ass reference with 1000 denrces and ther
Facnid duect replacemeats or neatest
equivalents, and 2 package C1oss reterence
for determining equivalent packaging within
m, industry. Cantaned are vollage 1equis
aperstional amplifiers. vollage Yol
owirs 474, comparatirs, o and Guts
dorwers ang seceivers, diode and Hassistc
ays. AMIM ang 1V cegtacement 1ypes
sense amps etc
Stk No. FSBO102

$6.95

saly the entire
complete MOS
Memory Mscroprogestors ard CCD lines of

$4.95

POWER DATA BOOK
Contasns bauit parameter information
each dewice 1ndusiry type numbers as weil
23 1augnle s nearest equisalents, i ad
Ao(lhn( seplacement pans tor ol gesrgns
08 0n technalagy. sate of
ahn[ ea, manuhaclunng, pRkaRng and
heat siaking and rehability
Stk No. FS| $3.00

BIPOLAR MEMORY DATA BOOK
This data book ncludes selection quides and
cross telesence on RAM 3 PROM s ang
OM s 25 aell a3 setechion juides by lunc
uon MOS memory product guide and cross
elerence It includes general charactertsiics.
on tupatar memanies 1CL Suix Memones.
T14 Statc Memorses. 171 Dynamic Memo
nes and MacIologic
Stk No. FSBO104

MACROLOGIC BIPOLAR

MICROPROCESSOR DATA BOOK
Mictopiogramming 15 a prachica method for
mplementyng as many system funchons &
possible in one  centialized fopic bluck
which 13 Contiolled by snstiuchions stored
in a memoty indes of dewces
setector guide by funchion, and memory piod
wets seletlor guides
Stk No. FSB0105 $3.95

INTERFACE DATA BOOK

Digital signals hansmitied amy dstante,
must enter the analog world of taasmission
lines belore arsmang a1 thew degtal desting
tions. Therelore, special attenhon should be
rven 10 the ivlettace between Ihe Oigal and
analog areas Complete wnfsemation on line
dustrs and recewvers. dual. tuple, 309 quad,
Glferential line Anvers and recewers and
sense amps
Stk No FSB0106

82,50

$1.50

F8 USER'S GUIDE
s 936d 15 #n 10 deoth descughion of te
18 components It inchudes a delaited speo
Lcalon of each dewsce ncluding sigrdl bm
g Sestem conbgurations are also o6

et
Stk No. FSBO107 $10.60

F8 GUIDE TO PROGRAMMING
The Gurde 1o Programming i3 an introfullt: =
fo machine linguage and assembly languige
programming tae the §B miziopiotasor

system
Stk No. FSB0108 $10.00

FORMULATOR USER'S GUIDE
Book desciibes how 10 use the Faireh td
TORMULATOR system to convert szutce p
grams_ wiitten in F§ assembly language et
obiect progiams which can be deduiged
under software contral
Stk No. FSB0109

$10.00

FORMULATOR HARDW ARE
REFERENCE MANUAL

213 book presents an wn Oepth techmieal ¢
sengtion of the 18 FORMULATOR System s
companent subsyslems and oplionat Capasnl
ies availabie thiough subsystem madule
oplions The techaical descriphion inchuses
general lunchonal charactenisiics theory of
aperation and detailed descaption of ter
face sipnats

Stk No. FSBO110

31250

SILICON SEMICONDUCTOR
TECHNOLOG

Presenting the hest eatensree coverage
4+ sihigan ftom the semiconductor
tandpoint Ihiy comprehensive voiume
'vﬂ' teplams the use of silican o
tranmistors ang ntegrated Circuls
Brings Together 1nformation on silion
manatactunng  Castng processes
Ccrystab growth and orcentation, doping
procedutes GiMusion, electical and
aptical properties, and metalluegy
Sik No. LGB $23.50

Dealgn and Application of
tor Switching Clrcults
ook brings you 3 complete
selo :onumtﬂ discussion of ransistar
smtchng Carcuts 11 describes electr
cab characensties of tiansistors and
then uelates these charactenstics to
switening giscurt performance
Stk No. LCB 1111

$24.25

DESIGNING WITH TTL
INTEGRATED CIRCUITS
322 pages Designed for anyone 10
volved 10 logic planmng and desige 1t
tamdsantes the reader with the enlure
TIL lamily, covenng not only design
Shilosophy. econamics, basic dexcrip
%ions, ang elecineat pertormance of the
dewices, but many practical applica
uons of the cucuits n digtal systems
The authors prowmde 1 Comprehensive
overview of the whole heid of Gigal
syslems and e even the umlvated 3
Clear picture of how wrtually any o)
cal funclion may bt smplemented using

FIL Integrate¢ Crcorts
th Mo, LCB1151 328,50
MOS / LS} DESIGN and
APPLICATION

320 pages Tt invaluable aid covers
Ihe important aspects. of the lalest de
velgpments 1n Ibe sohi stale elec

'

15 cafled Wiciopro,
Stk No. AMB0Z00

With the ldvtN of |M AMI90I E}
Bl Micyogrocessor 3
AM2309 AMZH L bipotar Magro
program sequencers, the design eagineer can up
grade the pertormance of ewstiag systems ot m
plement nea systems. tabing aguantge of the
lates? state of the arl techaplogy o
Schotly integrated Gircurts These dences B
eves, ublize » new concept in macsine dessgn Aot
tamiiar to many design engineers. This technaiogy
ming

A MICROPROGRAMMED 16 81T
COMPUTER

A complete apphcation nole o a
tncluted are spectications aeche

metst oude \emicanductars

Wrge seae antegration It covers chat
actersshics and technology of MOSFET
whabilibes, economics ang inverler
234 stahe 10§iC conhgurahons. 1o name

DESIGN
Drndet 1ate lour pasts -

alew
Sik No, LCB1181 $28.50

SENICONDUC\'OR MEMORY
and APPLICATION

357 mu lm; ook ofers & compre
rensive wiew ol the storage funclions
ant the design and application of semr
@ndutter companests for memory sys
temy Basic «deas and techniaues are
presented «n sofficient detad o be un
cerstood clearly and used by designers
working on complete systemy

Stk No. LCB1TY $26.00

SEMICONDUCTOR

Stk Mo, LC!

apphications areas {;

fisst section

MOS nte
drated icuns. specialpurpase bipolar
1Cs 11d etect transislars. and ragio
Wrequency power Yanustors. Covers
impartanl aseas of memory, terminals,
<alculetors, and interconnecting o 1
tefaciag And then eramines a broad
selectan of speciat bipolar ICs The
wolume then (N 1o Maior areas i
whech the FET 15 ysed and inally ev
Slains the use of power fransistors n
tuned and singie-sdevand amphtiers
850

BLECTRONIC POWER

This alyme 15 Ginded intc two broad
powe: control and
digitat processing techmaues) In the
rectihees, Mgh voitage

enbal comparators. voltage feguiators.
04 specia) functsons ncluding mane
IAMc analog switches previcusly avail
adie only a3 Mybid arces Updaied
@ossary of terms and dehoitions, han
dy selection and complete snterchange
abuldty guides. 35 well a3 Totat mechan
¢l dala and therman information for
all availadle package 1y
Sik No, LCC4241 $2.95
BIPOLAR MICROCOMPUTER
COMPONENTS DATA BOOK
This data book descrides a senes of
Mgh Compleuty bipotas digital durding
blocks desgaed specitically for imple
menling hagh perloimance computer ot
controller sysiems Included te the
T4SABT and the SBPII00 Microproces

Sk No. LCCA270

52,95

Dower transistars. programmable unt

lustrated wotking guide 1o
~emicendaciors, this excelient volume
Seings you op to date on ail the latest
“dvances 1n semiconductor measure b
went analysis. and defect detechon
detarls hortant hand.me.gowr: o, MEET
nethods seldom, ot ever. published e U
aelore The midest vaniely of specihc wate malliphers
aeasurement lecAmaues eser a3 fume icat Grsplay
embled ensures thal you can find the a3yncheonous teceiver
BT dve problem Stk No. LCB2411

k No. LCB18S $19.95

SOFTWARE DESIGN FOR
MICROPROCESSORS
Here 4 2 piacucal, sttasghi forwarg
Juide hat makes micro processor so
aare smpler 10 understand and easrer
® a00ly. You learn basic tesms. study
asic machune archilectute and look 1n
detail at ihstruchions as well as 30
Jressing Included are basic concepts
now 1o burld soRware. support and 6o
amentation lor software, mechanics of
JOgEAMMING. 20 MICIODIOCESSON
sample design prablems

Stk No. LCBIBS1

priauity

MOS Interlace.
magrptic memary

et comparalors, imer

amps

manutactures

$12.95 Stk No. LCC4151

AM2900 LEARNING and EVALUATION
KIT USERS MANUAL
AMD nas desired an educaticnal oot the
AM2900 evaluation ang legrming kit 1 be used by
fhe dessgn engineer Jeatning Mictoplogrameing
The purpase of this Wit 1 10 introduce the design
engineer 1o several of The Turcuits 1n the A
tipotar Microprocessar fauly and as an struc
lionab tool for the engineer faced mih hus fisd m
Toprogramming job Thvs o0k includes itioduc
tion, understanding he bZuc heory of miciopre
gramming, description of cperation of the AM2900
learning and evaleation k1, assembly of e %i8
Bants bt programming ewrteses for the W, atong
with complete sthematic dramings
Stk No. AMB0202
8060/ 9080 A MOS
MICROPROCESSOR HANDBOOK
Detaried deseriptons of 1oe 80804 central proces
g umit and Ihe assocated clock generator and
system contioliers Three impoitant ingulioutput
infertaces are then presened foliowed By 2 groups

e ang the

LOW POWER

$7.95

16 bit computer

DESIGNING WITH OPERATIONAL
AMPLIFI

Appiications Alternatiy
320 pages Intended for all users of opera
tonal ampiihiers, 1My Intarmalion packed
relerence prondes numeroy. deugns lor the
most commonly ysed Curcunts — Compiets
with explanations of each cecud 3 operalion
and adaptitihty to athet a3phcatons [he
prachcal imitations of each apphcations are
Getined and the perhinent Oesign equations
are presersed to permit ragid selection of
companents for Specsic perlormance chatac
tenshics

Stk No. MHB0900

$17.50

McGraw-Hill

FUNCTION CIRCUITS:

Design and Applications
288 pages Here 13 a compiete seterence to
the total areay of modein anaiog unction
curts The aulhars begin with & discussion of
the fundamentals of operational ampliers
reating nal only the basic characieesticy
and appircations. but atso prowding a handy
Teference o many commonly used loumulas
and graphs They then descnive the role of
the bipolar Wansistor Aot oly 10 buriding
log amplitiers. But also in the construction of
compler Junchion Circwils such as mol
phers, Ginders, a0d rms converters
Stk No. MHBOSO! 51

MINICOMPUTERS for ENGINEERS

and SCIENTISTS
393 pages This book wniraduces engiseets
and serentists to the princigal teaturer of
mimcomgulers and mincomputation ¥ 15
Gesigned to heip its seaders undersiand the
manutacturer's literature better, 1o make o
telligent chorces of mimcomputers pen
pherals, and apphication areas. and thus Io
sealite the esceptional possibilities of his
novel tool

Stk No. MHE0902 32545

With every order. vou will receive. free of charge, our new
compre hensive 1978 fall catalogue (8250 value). listing

nnnpl(‘lr dencriptions, ilhstrations, and special monolithie
pricing on over 1M itene.

Only the hest quality. most informative books have heen
hund ehosen to pm\'uh' authoritative specific informatian

on all phases of semiconductor technology.

2 Locations

P.O. BOX 1035
Telephone Orders & Enquiries (617) 879-0077 Ne

NOW IN CANADA 5647 Fermier st.

Instutiany, auihmet o< urt program onteal
umt memory system. intercupt &nd Cantrod v
Girect memory access. the state maghine and com
puter Controi umt

Stk No. AMBO201 $5.00

siliconix JF  incororatea

ANALOG SWITCHES und THEIR
PPLICATIONS

The object of tus book o8 o 1atroduce the reade (o
FET analog swiiches and lamihauty him with the.
2y that 1he swilch contral of Griver Cicuit afects
swilch performance Contained 8 an nteoduthion
1o FET sentches. switch and driver curcunts. mulh
pleng  sampleand hold cucuits. N path
fflers. signal Conversion using amaiog switthes
and compiete apolications inforination
Stk No SIB0300

LSIDESIGN CATALOGUE
Analog fo dgial Converters, Yming ang lineas
products, completes this dala 5ok wilh all wnfor
mation required on 3-172 ¢t and 4172 dign AD
converters. as well 15 application noles and desgr
05 for dupal volimeters etc Digital stop watches
and cual set pont fimericounter 35 well a3 the
miccopowr: LED flagnee and appucation noes
make this da1a book 2 very compreensive refer

$4.00

ence
Stk No. SIBO301 $4.95
ANALOG SWITCHDATA BOOK
Complete speciications an Anaiog Smiches, g
vers for FET smiiches and muth Channet FET's
Sahgonir 13 thg industey leader and innovatar of
the Snalog Swrfches all contaumd n thes coocise
data boot

of support cirurty FoMomng these is 3 complete
chapter o memory devines and the selection of

appiicaton notes
Stk No. AM 3$7.95

1]

= UNITRODE

UNITROOE SEMICONDUCTOR

500 pages Contany detsled anformation on the
mﬂo ng Unitrode oroduct senes rectibiers & ret
5. HY 3tacks, single & thiee phase
mu ware nam power reners, fransient voltage
suppressors. standard A D directional renets,
pawer switching lransistes. power daslinglons.
programmable umpunclion Hanssiors.  SCR's,
fr1acs ang pim diodes. 1W and 2N ledec part aum
bess, as mell as apolication noles and packaging

daa
Stk No. UNBO400 $6.95

0 Uransistors, [ouch €ORTIoh and
the canticl of hight through sound are
camned Section Two detines and
§0UBS MiCroprocessors and mictocom
ang delves 1nlg Such perepherai
drueet and OrCWS 33 programmable
TiL random ac
binary and decimal
encogers
a6 4 vmrversal
Wansmitie:

UNEAR and INTERFACE

CIRCUITS DATA BOOK
BBB vages where you !l hod complete
spectications on T1°s 75 senes of
data transmission
oenpheral dneer
mem-sy sense amplitiers. and display
inteace Gurcuis, Inchided we negative

be drics
and ceivers. memory intertace, Sense
a5 well 2y complete cross rele

e, both numencally and by

$3.95

THE PERIPHERAL DAIVER
DATA BOOK

Total 1ntormation ant typrcal apphca
twons of complete penpheral drivers
and ntertace. including Interchange
apility guides. thermal information
mechamcal data on ndimdual Gtz
heets Most comptete Collection 1 one.

book
Sik No. LCCA280 205

BASIC ELECTRICITY and DC
CIACUITS

Over 1.000 pages Abowt Mall of thig
boak 15 devated 10 =orked through e
amples with siep by step sohutio

Mamy sludenis iears aboul tlectncity
ang DC cocuits mos: easily from prab
fems of this sort Students must ohen
buy 4n adrlional book 10 obtain extra
morhed nicugh eaangles, Howewer, 2
wide vangly of probiems with soluhioss
15 ncludeg 1 the Bady of this tead for
vou, and in a farge sel 41 the end of

each lessan
Sk No. LCWB181 $19.95

ADVANCED MICRO DEVICES

MICROWOGNMING

SCHOTTKY and LOW POWER
SCHOTTKY BIPOLAR MEMORVI.OGIC
and INTERFACE
This data boak contains tomplete nformation in
cluding the migh perlormance (2751 5) low powes
choftky MSI Curcuts. standard (SNTHLS) low
power schotihy MSI curcuits, Migh speed schorty
MSH carguits apphieation nofes. aew LS produts
70 design and ordenng stornation mith package

Stk No. AMBO204
MOS/LSI DATA BOOK

nctuging numencal indea, furctional inges, selec
fon guides and MOS Cioss veterence guides
mahes s data book 4 compiete and handy refer
ence Contans stac RMW Random Access Meme
1#4 (756, 1K and 1K) Dynanic A RAW REM 2K
£ROM. Dynamic and Static Shitt Regesters, HI1Q
Memorues and complete Microprocessor and sup
port it

80205 $5.95

“PTELEDYNE
SEMICONDUCTOR

JFET APPLICATIONS and

SPECIFICATIONS
Novody has ever assembied 2 niarle, comprenen
sive manual contaiming all the avaikable inlorma
lion on JFET'S. not unbl now Included are cross.
refecence and subslution gude N
channel. dual FET 5. current limiters. pachage out
hines and complete application notes

Stk No. TEBO700 $3.45

OEED

RAYTHEON LINEAR INTEGRATED
CIRCUITS

With complete manulxfurers (1058 feterence
guides, ths compreNensise J; incorparaies
operational ampithers, g-ecision high garm sty
mentation, igh perforrmance quads ete Also v
cluded wide band ampirhmrs, negative and positive
voltage regulators. dual racking comparators. hine
drivers and receivers, 38 well as special functions
3uch 5 3 vllage o Heywency Converter

N
@ SOLID STATE SCIENTIFIC
08 "8 ssmss DATA
Complele techmical data |ul |n¢ 4000 senes ol
EMOS rntegrated oorcuits. Detarled design informa
Uion and family charactenishic 4ala pranide a foun
dation tor eMtectively ulihzeng he i0diidual device
ata sheets Selecior quides ang cross raterence
snfarmation are Tncluded o simphly the task of im
9lementing syslem design ethoaently and econom
cally
Stk No. $5B0500 $3.00

MICROCOMPUTER COMPONENTS
This data book contains 3 detacled descriphan of
the 2300 family, presented s ihe lurm of a data
sheel. Where additional information is requited to
fully exphain the function of & grven Sevice, 2 user
Qide 8 150 provided Also. dala sheets and ap
plications informatian are nmnm tor BIPDlAl
MEMORY products (PROM's and ich
form an otegral part of any BlPom m(no
COMPU‘[R design

Electronic Sales Corp.

Montreal, Quebec

AmericanRadioHistorv. Com

44 Fasken Dr-Unit 25
Rexdale, Ontario
Tel. {514) 735-6429 Tel. (416) 675-3311

FRAMINGHAM, MASSACHUSETTS 01701

w Catalogue available on request
MINIMUM ORDER $10.00 » ADD $2.00 TO COVER
POSTAGE & HANDLING » Canadian customers add 30%
for duty and handiing. All federal and provincial taxes extra.
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a4 EXAR IC'S

COMMUNICATION CIRCUITS
XR-2208CP Four.-Ouadram Operational

Multiplier
PHASE-LOCKED LOOPS
XR-210 FSK Modulator/Demodulator
XR:215 General Purpose Phase-Locked

Loop

XR-2211CP  FSK Demodulator/Tone Decoder

FUNCTION GENERATORS

XR-205 Waveform Generator

XR.2206CP  Monolithic Function Generator

XR-2207CP  Current-Controlled Oscillator

TONE DECODERS

XR-567CP Tone Decoder

XR-2567CP  Dual Tone Decoder

VOLTAGE REGULATORS

XR-1468CN  Dual #15 Volt Tracking
Regulator

XR-4194CN  Adjustable Dual Tracking
Voltage Regulator

XR-4195CP  Dual *15V Tracking Voltage
Regulator

OPERATIONAL AMPLIFIERS

XR3403CP  Quad Operational Amplifier

XR-4202P Programmabie Quad Operational
Amplitier

XR-4212CP  Quad Operational Amplifier

XR-4558CP  Dual Operational Amplifier

XR-4739CP  Dual Low-Noise Operational
Ampiitier

TIMING CIRCUITS

XR-320P Timing Circuly

XR-555CP Timing Circuit

XR-556CP Dual 555 Timing Circuit

XR-2240CP  Programmable Timing Circuit

XR-2556CP  Dual 555 Timing Circuit

INTERFACE CIRCUITS

XR-2200CP  Hammer Driver

XR-2201CP/ High Voltage. High Current

2202CP/2203 Darlington Transistor Arrays

CP/2204aCP

XR-2271CP  Flourescent Display Drivers

OTHER CIRCUITS

XR-1310P FM Stereo Demodulator

XR-.2264CP  Proportional Servo IC

XR-4151CP Voltage-To-Frequency Converter

$5.20

$5.20

$6.56
$6.88

$8.40
$5.12
$3.84

$1.68
$5.18

$3.84
$4.56
$3.38

$3.33

$3.60
$2.05
$0.86

$1.15

$1.52
$1.07
$1.82
$3.44
$3.20

$1.17

$2.25ea

$1.15

$3.20
$4.24

$7.50

AANCRONA

PARATRONICS

Logic

ALWAYS FIRST QUALITY MS-15  MINISCOPE $289.00

e Analyzer Kit

* Analyzes any type of digital system
 Checks data rates in excess of
8 million words per second
S S ¢ Trouble shoot TTL, CMOS, DTL.
RTL. Schottky and MOS families

« Displays 16 logic states up to 8 dugits

MODEL $229.00/Kit wide

o See ones and ze105 displayed on your
100A  $295.00/Assembled  * o o 0

o Tests circuits under actual operating

TRIGGER EXPANDER KIT — Model 10 conditians

* Easy 10 as:
Adds 16 additional Bits — Connects direct w10 gremble

10 Model 100A {Optional baseplate permits
mounting 10 H00A for inegrated unit)
|Baseplate ~ $12.00)

romes with s1ep-by.
step construction wanual which inclues
80 pages on logic analysur operation

Model 10 — $229.00/Kit — $295.00/Assembled

sovanceomcno osuices. me| LENER \ NON-LINEAR
A M D smr v ome SYSTEMS, INC.
INS2238 2.7 .22
INS2248 2.8 .22
N52258 3.0 .22
INS226B L1 .22
tN82278 36 .22
©i14 | PORTABLE 15 MHz
CoupUTER WTERFACE CrRCULTE e
-9 our 1 0w IN52208 2.} 22
MHDO26CH sk $i DMEE2ON $220 1. INS23tB 5. 22
9500%6CH 1 owsazan 28 (NS2328 5.6 22
e L VEH 1%
Bl 0 B L B38| OSCILLOSCOPE
i A g Tl £
e 438 wzee e N52Y PR
uht in i I I It i e
e w4 ingoe %1 33
SNISHN ™ 3 AVE an 5 |
ot I il aaca M 2
an it : Inazeam 03 3
it et hil iNsgaas 4 22
SNISIISH (51 blad 118 IN52488 15 .22
iy ot i nesew
W 1k e 3 o)
2900 SERIES INS2498 19 .22
81 P0LAR MICRG JR AND SUPPORT CIRCUITS IN52508 20 22
1 s | N e 32
N I30VAPC 2700 0 AN I0OPC sy
O prist iNszan 31 27
P S prctia SO e T N
Nsasca 30 o7
2o acamse wE Warere 33 27
Mmoo G R el
AMMILDE L} AVNTSIOC %0 g .. .
avgrar el Waent i Wozers a7 a2 The MS-15 miniscope is only 2.7 x 6.4""
fr O I s . . -
s L L B ) I A :§ pol x 7.5, and weighs only 3 Ibs. Vertical
INS2658 6. 22 . - B
apmsmec ,,: e . we 8 NEESEE eelizz bandwidth is 15 MHz. The graticuled
S 3 Y wEs W Jwar v, »mee | rectangular viewing area is four divisions
et T A IV P R . . Lo d Divisi
w5 e g 45 | w35« | high by five divisions wide. ivision
o5 | CiCoNGRTEMDS LSy W ew s & | spacing is 0.25 inches. Internal and
S S VI -1 SR T B 83w | tri i tomatic and lin
i § o mme i ¢z 4+ | external triggering, automatic a ine
T - :
‘ﬁsﬁ" kt HE :§g§§§ bt i sz | synchronization modes, and a horizontal
7 ' e 4 | input are provided. There are 12 vertical
€170 t 1315 0e A 12 4s . .
i R § 17 e | gain settings from 0.01 V to 50 V per
K i ! i i i 4 | division, and twenty one time base
"t 20 az
riie : wexuioze i 22 44 . PR
i ? s Mmoo 3% 4t | settings from 0.1 Us to 0.5 s per division.
i e oouR o - d
I B ooy % 4 | An optiora! 10 to 1 probe and a
i A % 4 | carrying case are also available. Power
A a3 a4
2 L . . -
ey e s i | is provided by batteries or the 115 V,
n i B .
F A il ug o 2w | 60 Hz line.
R d W ; G e
R Narera 78 e

41-140 CARRYING CASE  30.00

COMPONENTS 41141 10 TO 1 PROBE 24.50

3TERMINAL ADJUSTABLE DUAL TRACKING REGULATOR

VOLTAGE REGULATOR This circuit is a dual polarity tracking regulator designed to provide

¢ Output adjustable between 1.2 and 37 volts balanced pos_itiAve and negative output voltages at currents up to

 Qutput current in excess of 1.5 amps 100 mA. It is internally set _for positive and negative 15 volt out-

JFioatinoloperanionlor hidh ve ates puts but a single external adjustment can be useq to cr_\ange both
ng op 9" g outputs simultaneously from 10 to 23 volts. This device can be

® 0.1% line and load regulation used with input voltages up to + and —30 volts and also has pro-

® Full overload protection vision for adjustable current limiting, and utilization at currents

® High-reliability, hermetically-sealed package | in excess of 2 amps with the aid of external power transistors.

LM317H {T0-39} §3.45 1-24 25Up 100 UP

makmon  sam | SILICON GENERAI_‘ SGAS01)  $445  $3.55  S295

AVAILABLE THROUGH MAIL ORDER ONLY

SPECIALS 125 Dia RED LED XC209H 11 for $1.00

F R MONSANTO — 7 SEGMENT DISPLAYS
MAN 71A 1.50 MAN 73A 1.50

NOVEMBER 7400 N SERIES TTL

1-9 10 UA| 1-9 10 UP|
SN 7400N $.16 S.12 | SN 744N S.31 §.

99

SN 7404N .18 .17 | SN 7486N .38 .30 | SN 74162N 1.80
SN 7407N .29 23 | SN 7489N 2.40 195 | SN74163N 99
SN 7408N .25 .19 | SN7490N .44 37 | SN74164N 1.10
SN 74108 18 .14 SN 7493N 49 .40 | SN74165N 1.10
SN741IN 27 .24 | SN 7495N 79 .64 | SN 74166N 1.25
SN 7413N .45 35 | SN74100N t00 .79 | SN74170N 200
SN 7414N 70 55 | SN74104N 50 49 | SN 74173N 150
SN 7416N .35 .27 | SN 74105N 90 .89 | SN74174N 1.20
SN7417N 35 27 | SN74107N 38 .31 | SN74175N 99
SN 74208 .21 .16 | SN 74109N 56 .54 | SN74ITIN 90
SN 7425N .28 22 | SN7412I1N 39 .31 SN 74178N  1.30
SN 7427N .26 .20 | SN 74123N 49 .39 | SN 74180N 98
SN 7432N 31 24 | SN74125N 59 .47 | SN 7218IN 240
SN 743IN .27 .20 | SN 74126N 54 .47 | SN 74182N 94
SN 7438N 27 20 | SN74128N 58 .56 | SN 74184N 190
SN 7442N 58 46 | SN74132N 1.08 .88 | SN74192N 89
SN 7445N 74 60 | SN 74143N 450 355 | SN 74193N 89
SN 7446N 80 .72 | SN74145N 1.15 .90 | SN 74194N 120
SN 7450N .22 .18 | SN 74148N 1.70 155 | SN74195N 75
SN 745I1N .22 18 | SN 74150N 1.00 .79 | SN 74196N 125
SN 7453N .22 .18 | SN 74152N 1,00 1.05 | SN 74198N 1.70
SN 7454N 20 .15 | SN 74153N .88 .70 | SN74199N 170
SN 7460N .20 .15 | SN 74154N 1.00 .79 | SN 74200N 550
SN 7470N 45 35 | SN74155N 98 .78 | SN74251N 178
SN 74728 39 30 | SN7415IN 98 .78 [ SN 74279N 85
SN 7473N 36 .29 | SN 74158N 1.30 100 | SN74367N 74

1-9 10
$.25 | SN 74160N $1.20 S1.10
SN 7402N .21 15 SN 7483N 69 54 | SN 7416IN

MICROPOWER OPERATIONAL AMP REGULATING PULSE WIDTH MODULATOR

A new monolithic integrated circuit which contains all the control
circuitry for a regulating power supply converter or switching
regulator. Included in this 16-pin dual-in-line package is the volt-
age reference, error amplifier, oscillator, pulse width modulator,

e Adjustable power consumption to less than
20 microwatts
® Supply voltages from #0.75 to +18 volts

® Less than 15 nA bias currents pulse steering flip-flop, dual alternating output switches, and
* Complete short-circuit protection current limiting and shutdown circuitry. This device can be used
for switching regulators of either polarity, transformer coupled
* Internally compensated DC 10 OC converters, transformer-less voltage doublers and
1-24 25UP 100 UP polarity converters, as well as other power control applications.
$63250T 5490 $380 $3.25 1-24 25UF 100 UP
$G3250M $4.50  $3.10 8255 $G61524) $10.15  $810  $6.75
gl\pnz?\?;nsf;[\;yEHNT DECODER/ CMOS ALARM CIRCUIT ® Stand-by current drain less than 25 A
Again for mili g d i * 9 Volt operation o Horn driver on-chip
diggllta‘yg;)g‘lgl;;?irgng.n Tl;‘i;"‘;g\ﬁga ® Internal Zener reference o On-chip low-battery warning
offers hexadecimal code while the * Mosfet differential input e Alarm trigger input and output for
45118 offers decimal code. They (1015 2.01 pA t0 609C) cascaded operation
are pin-for-pin compatible. ® Mode control for QC or AC e Alarm indicator memory circuit
1-24 25U hornA output operation ® On-chip audio oscillator
MD4311BE $2.80  S1.76 * Audio tone output * 14 lead dual in-line package
MD4511BE $2.80 $1.76 ® On-chip LED driver 1-24 25 UP

MD4301BE $2.50  $1.80

MITEL

CMOS 7 SEGMENT LCD DECODER/DRIVER/LATCH
CMOS 7 SEGMENT LCD DECODER/DRIVER For military and commercial displays, especially designed
Sutals o mifaryandcommercil LOD aplcrons Lt e s oplioniy _Adcacile
These devices offer level-shifting on-chip, permiting the instead of 500 mw at 5 volts. The 4368B will operate
input voltage swings to be different from the 7-segment from 3V to 18V while each output segment can source
ounuY 5|gnhal Z‘a’?sg; Th.e dogs‘f alv;‘lids_an m;:(ut latch over 25 mA of current at 5V to directly drive LED, LCD,
circuttito the device. Std. 16-pin packages. incandescent. flourescent or gasdischarge displays. Hexa-

1-24 25 UP decimal code format.
MD405SBE  $1.87 5158 1-24 250p
MDADSGBE  S1.87  51.58 MD4368BE  52.80  $1.76
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UNIVERSAL COUNT/OISPLAY NEW from FLUKE - MODEL 8020A m
PRECISION TIMER INTEGRATED CIRCUIT * L/ Lol ® * THE DMM FOR THE PROFESSIONAL r
INTEGRATEO CIRCUIT +4 digt counter s Swatch on reset 200 Hr Battery Life
* Up/ ichronous counting
* Extremely simple, requining only one external .&‘:,,,:T;";:mo:v|.‘¢“_ ! €-Z Hooks have been designed and field tested through the industry 10 save @ 26 Ranges lor 7 Funcuons
Himing resistor and capacitor. ¢ Anticipatory carry/borraw output ume and money n commercial etectiomic production and servicing  The | © 2000 Count Resolution
0 ;g&‘g’u‘_’“"‘" Crontisiumelaeralplic :g:“mf“‘;g‘ggfg_g":f‘;ﬂ:';"‘:f:‘“xmm spring-loaded hook attaches firmly, vet so gently 1t will not damage compor ::va'h zL?: Pm::; Oh:sm
o Low internal current consumplion of 5 mA * Blanking, including mark/space mtensity @nt  frees hands while testing  Durably constructed and fully insulated to O3 u
allows batlery operation. Output current conirol single cnrlan POINt assuning true readmgs Meets exacting laboratory and polarity
drive capability of 25 mA ® Aulomatic 2610 suppression. space af AVAILABLE IN 10 RETMA | @ MOV protecied 10 6000V
© Excellent tempetature stability <0 01%/0C ¢ Self scan system including it osc. CDLORS Red. black. blue, green oragne. yellow. white. violet, brown agans1 hidden transients
o Accurate repetitve nming 0 01% typcal * Conteal of internal scanning oscillator . e D e
® On chip regulator or TTo supply option for synchrontzation, or gray a verlo: P! "
* Complementary TTL compatible outputs ® Inputnt and clear,  ® Lamp test. 10 300 v AC
o Internal/External calitwation faciity 0 ﬂ mﬂlgmlx\um Segll;\enl drive capa © Diode Teost Function
M, TT wht mA 1ypical
: se;;fn&"?.:.'.c.'i.;’:- b ggered nmng (334 s‘::oolv/TTLv:mmuue interfacing MICRO HOOK * " !E . ® Conductance Function
* Repetilive and cascade operation * Count rate exceeding SMHz Jumper with XM checks leakage resistance
* Schmdt input on count. XM Micro  Hook (178" long Micro Hooks to 10,000 meg ohms
ZNI03AE ... $3.60 ZNIOAOE ... ..ooeiraannnnn. $15.00 <1 gram: tor ditticult IC Testing. X ®Size HWL (7 1x3.4x1 8 IN)
Data Shestiapplrcanon Note 45 Oata Sheet/Apshication Note A4S Permits hcokups 16 delicate wires Order No. Length Price {18.0x8.6x4.5 cm)
where weght and leverage may 204XM 12° 127 $t170 ¢ Weght 1302, ONLY $169.00
MICROPROCESSOR CRYSTALS ERCOEMEALIT. o o BN 20axM 24 24" 170
FREQ  CASE PRICE FREQ CASE PRICE Specity color. ORDER P/N XM Specily color z
{MH2) IMH2)
HC18 CY12A $4 35
TSR 2 B s XM-S MICRO HOOK SET linciuces 1 e» req. black. Giue, greer, -
HCI18 CY15A 4 35 orange, yellow, white, brown, vio'* and gray Micro Hook)l. At this low
HC:B C: 19A 4 gg price you can aflord more than one se.
s S B COMPLETE SET (10) MICRO HOOKS  $7.95
HC18 CY27A 43%
HCI8 cv3os 435 -
MINI HOOK o r
— “‘ " ey m
- Jumper with X-100%W
nlp s“BK[Is X100W Mini Hook (2.25' 1ong) N‘\‘inipHooks 00
combines rugged consiruction, minia Order N L 0 &
ture size and Finger eze Hypo Action rder No. Lengtl rice
"OWP“O‘;';;-SOLOE“- for il the best test connactions 204 12w 127 %160
Hook 13 tatge enough for component 204.2aW 24~ 1.60 =
124 25-49 50 UP leads, vet small enough 1o get 1n10 S 7 y
I SRl B $75 e BB G - BUILD A WORKING DPM IN 1/2 m
v - R
Ros w B ¥ Seecify  ORDER P/N X100W HOUR WITH THESE COMPLETE
Do @ & a2 — - — EVALUATION KITS. 1
e 3 3% 32| Jumper X-100W Mini Hook Jumper with X-100W Mini . . , .
28Pn 17 36 35 10 Stacking Banana Plug Hook  Order No. Length est these new parts for ynukse wi
N 28Pin  aa a3 a2 201xM 32 Intersil's low cost prototyping kits, com
MOTOROLA'S EDUCATOR Il 36Pin 59 58 S7 Order No. Length  Price Pri plete with A/D converter and LCD disptay
MICROCOMPUTER HEP KIT 40P 82wl 8O 200w 32 $1.35 — s:'ﬁ: {for the 7106) or LED display (for the
* Motorola MG6800 Technalogy STANOARD, SOLDER. Specify color. 7107). Kits provide all materials, including
* Test as you build in easy steps normatly one TN N PC board, for a functioning panel meter ”
evening assemity apn 25 73 22 § e - ICL7106EV (LCD)  $29.95
* Complaetely sell contaned with all parts, cabiner | 14 P 27 25 24 =
and instructional manual oo D & & ICL7107EV (LED)  $24.95
Get started i the fascimnating 2P 70 65 60 EXTRA LONG MINI HOOK COSVAC
worid of Micro Computers  $169.95 24P a3 4% 42 XL 1 Mini Hook (5.0 longl combines ail the proven features of the X100W S
for only 28P a5 90 81 | with an exira tang body. 1t will make sade, shott free test cormactions i MICROPROCESSOR IC ]
640 139 126 115 card racks and rhough deep wiring nest wo to 4 . ORDER P/N XL-1 CDP1802CD
EDUCATOR I 40Pin 159 145 130 L
POWER SUPPLY KIT — — e 7o 46 Volt $19.95
STANOARD. SOLOER,
*5V®10AmDs GoLD CAPACITORS
*Designed specifically for | apn 30 27 24
Educator 1t Microcomputer | 138 35 32 29 JUMPER, XL-1 MINI HOOK TO STACKING BANANA PLUG 50V CERAMIC DISC $1.00 Per Package
Kt 16 P.n 8 as 12 5pf 9/pkg 300pf 7/pkg 0047mid 9/pkg
«Complete Kt all parts, | 182 52 a7 43 oinie, (ot 15pf 9/pkg  330pf  7/pkg .005mid 9/pkg
cabinet and construchion | 55 p,, 75 63 57 . 25p! 9/pkg  390pf 7ipkg 0Imfd 9/pkg
) $29.95 28pn 110 100 90 Specity color. PTICE 270! 9/pkg  470pf T/pkg 015mid 8/pkg Fe
o Y O 2 $195 47pt Bfpkg  560pt 7/pkg  02mid 8/pkg g
DIODES MN6040 C-MOS P 68p! B/pkg  G80pf 7/pkg .022mfd 8/pkg t
6040 CMOSPLL - 3|  \ygewnar coLp )
INS14  10/1.00| o q 100pf 8/pkg  0QImfd 9/pkg .03mid 8/pkg S
single-chip phase-locked fLevel No. 3) AUDIO POWER AMPLIFIERS | opp vy a INTERSIL 8038 15001 B/oka  0015mid 9/pke .039mfd 7/pk |
IN4002 10/1.00] : f 0P 4 a 2 5.5 WATT AN315 PRECISION WAVEFORM -0015mfd 9/pkg . pkg
oop intended for use as a 5 3 NERATOR AND VCO 220p1 8/pka  0022mfd 9fpkg .047mfd 7/pkg
IN4003 10/1.00 izerin | 125 32 38 37 | neggned for mobile radios, | FAIRCHILD | SE 270pt Tipkg [
IN4004 10/1.00 frequency synthesizerin | g e a3 a2 a1 9 3 . For simultaneous sine, ok 003mfd 9/pkg .Imid  6lpkg
o . 19 Pin 76 €8 62 tape players, etc. Easy to use, LM741PC
ook oG CB transceivers and other [ 127 75 &8 62 vgn Garn 63 0B (Closed paune :n:(;:l::iullr‘ o PLESSEY POLYESTER MINI BOX ;
(N4006 1071 90| COMMunications equip-  f2aein 140 125 110 | circun) $3.906¢s. |3 fOr $1.00 | forms o MF Vv S MF V S MF vV S e
. ment. $7.90 |?36Pn 159 145 130 - . . 14 100 20 W
1N4007 10/1.20 “rn 175 158 140 PART NO. 8038CCPD $4.20] 0012 1000 14 013 400 15 16 100 21 ;
0015 1000 14 018 400 15 22 100 23 L
I‘ AR CARBON FILM RESISTORS (5%) HYBRID 0078 1000 14 022 400 15 27 100 26 5
Miniature Only w Multiples of m AUDIO 0022 1000 14 027 ;°8 -g 33 vgg :sg =
H 1 e ( 0027 1000 14 033 250 1 39 1 3 i
Toggle Switches a(\’,:mp;; ?9";..0:6'(':" POWER 0033 1000 14 039 250 15 47 100 36 {
SINGLE PO THROW s 0039 630 14 047 250 15 56 100 44 i
oLe LE POUBLE 093 %W ... $1.79 per 100 AMPLIFIERS 0047 630 14 056 250 15 &8 100 47 =
7103 ICENTEROFF1 184 | 10 100 1.0K 10K 100K 1.0M N 0056 630 |: ggg g:g :3 ”a)z :gg 28
DOUBLE POLE DOUBLE THROW | 11 110 11K 11K 110K 1 1M 83:3 ggg :‘ a8 e W -
7201 27a | 12 120 12K 12K 120K 1.2M ac gL BYE
Recormorn 15 |13 18 13 13t 2
16 160 16K 16K 150K 1.6M MATSUO DIPPED TANTALUM
PLESSEY SAMPLER | 18 180 18K 18K 180K 1.8M MF V § MF S MF v S
s 20 200 20K 20K 200K 2 0OM " 35 a3 22 20 33 100 35 90
: 220422094212 2 2 K 42 20K 42 2 16 35 33 22 35 40 150 20 45
24 240 24K 24K 240K 2.4M 22 35 33 33 35 42 150 35 132
27 270 27K 27K 270K 27M 33 35 33 47 35 45 220 16 45
30 300 30K 30Kk 300K 3.0M 47 35 33 68 16 40 330 20 132
300 METALIZED 33 330 33k 33K 330K 33 68 35 31 68 35 45 470 20 153
CAPACITORS _ 18 36 360 36K 36K 360K 3.6M 10 3% 33100 te 45> 680 16 182
E:\FLFSERSENTS;I'%M 33 igg 3:9'5 3?.:2 2?’%: ng The KiM 1 Microcomputer System 15 35 40 100 25 45 |
47 470 47K 47K 470K 4.7M SANKEN Series SI-1000G amplifiers | The kiM Famiv 1% MICA 500V i
T0-220 VOLTAGE $1 510 51K 51K 510K 5 1M are self-contained power hybrid am. KM ) $24600  Microcampu
REGULATOR FROM 56 560 56K 56K 560K 56M phfiers designed for Hi-Fi, stereo KIM 2 179.00 A Srone Memory Mcciute 51 PF 29 220 PF 41 1500 PF 60 .
FAIRCHILD 62 620 62K 62K 620K 62M 9 I b KiMp G ¢ Stane Memory Morule 62 PF .29 240 PF 46 2000 PF 90 i 1
7805C 5V 7815C i5v | 68 680 B.8K 68K 680K 6.8M musical mstruments, public address K:Ms .00 HSME::MHM 75 PF 39 300 PF 50 2200 PF 94 %
7806C v 7B)18C 18V | 75 750 75K 75K 750Kk 75M | systems and other aud o applications. KIMBOM 1 15000 Edhtor Assembler 82 PF 20 : 4700 PF 1.80
7812C 12V 7824C 24v | 82 820 8 2K 82K 820K 8.2M The amplhifiers haye quasi-comple- KIMROM 2 50.00 KIMATH 390 PF 50 & E !
2for $1.20 91 910 9 1K 91K 910K 9 1M mentary class B output. The circut . 100 PF 30 470 PF .50 5100 PF 1.80 i
- ploys flip~chip transistors wih | XM Documentamon 6 3;;'. ;L‘;;”,,’f,;;‘.‘,’:‘,::‘, 120 PF .32 620 PF 52 10000 PF 3.60 i
RESISTOR ASSORTMENTS tugh reliabiity and passivated chip 9.95¢ Hapdware Manual 150 PF .35 820 PF 53 |
Each assortment contains S pcs eech ol 10 dilterent values power transistors with excellent sec- := g-:‘mmsmmmum 180 PF 41 1000 PF 60
351 A% (50 pen sotall, . 51,85 ondary breakdown strength. Built-in 43 Turmms imerisce Vontr | ALUMINUM ELECTROLYTIC (RADIAL LEAD) A
8 22 27 33, 39 47 560nm current hmiting 1s proyided for Si- o HHes MEV S MEV S wE L S ME Y 5§ wE v s R
Am.g. 68 82 100 120, 150 1B0 220 270 330, 390 ohm 1050G and all devices can be oper- 1 17 10 16 15 33 25 22 100 35 30 330 50 S5
Asst. 470 560 680 820 I 12K, 15k 18K 22K 27 . [ 16 11 1025 '8 3335 24 100 50 35 47C 10 I35
A:::.‘ 33K 39K 47K g.';’:lﬁ'(ﬂ'( 8‘2!_ ‘;K l?.:( 15: 18: :l:EdDIV'VOm 2 $Il‘\ql! o Pleov ey fretudea win ot KM et oo o : 2: . 10 ;S 22 3350 30 720 10 2) :Zg I: ::
A5 22k 27x 33K 39K 47K 56K 68K 82K 100K 120K LI 08 R D@D @D e R0 @ w8
AsstB: 150K, 160K 220K 270K 370Kk 390K 470K 560K 680K $1-1010G {10W output) . . ST 510 13 22 16 16 47 25 24 270 15 40 470 50 80
B208 4 SOCKET FOR 394 516 va 7225 20 4135 25 220 50 50 1000 25 65
Asst.? M IZMISM 1BM22M 2 7M 33M 31 9M A TM 5 6M $1-1020G {20W output) . ANKEN SiI10206. 3 €25 17 22 38 23 47 50 37 330 10 30 1000 J5 8O
() XD O B It O it B O $1-1030G (30W output) . - e SN < 030G/ = S35 20 27 50 28 100 10 18 333 16 33 1000 SC 170
Asst.8R JA 1) seven essoriments auovel $1.1050G {50W output) . . . $27.80 AUDIO AMPLIFIERS [ERERees 20 sfiofaisnfiolisioohieffsollsiofssRacfsaoofac Bl
%W 5% 350 pcs 101at $10.95 ;W 5°% 150 ocs total $11.55 Data Sheet Apptication Notes — $0.50 2200 50 2 90
W
MAIL ORDER ADDRESS - P.0. Bax 2208P, Culver City, CA 90230. Send check or f
money order, COD, Master Charge and BankAmericard welcomed. Minimum Order: '-‘
m $10.00. Add $1.00 to cover postage and handling. California residents add 6% sales tax. i
TELEPHONE ORDERS: Call {213) 641-4064. 3
ANCRONA STORES DO NOT ACCEPT MAIL OR TELEPHONE ORDERS '.1.':
CALIFORNIA CALIFORNIA ARIZONA OREGON GEORGIA TEXAS CANAOA, B.C. 3
No. 101 ANCRONA ANCRONA ANCRONA ANCRONA ANCRONA ANCRONA ANCRONA T
250 page 11080 Jefferson Bivd. | 1300 E. Edinger Ave. | 4518 E. Broadway ]| 1125 N.E. 82nd Ave. | 3330 Piedmont Rd., NE 2649 Richmond 5656 Fraser St. E
L%%oKRhE¢TION Culver City, CA 90230 | Santa Ana, CA 92705 | Tucson, AZ 85711 Portland, OR 97220 Atlanta, GA 30305 Houston, TX 77098 Va“;‘w;ev',ae-ﬁ |'§
e 2 714) 547-8424 602) 881-2348 (503) 264-5541 {404) 261-7100 7 - M '
Only $4.95 (213) 390-3595 (714) (602) (713) 5629-3489 (604) 324.0707
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NEW
WIDE FIELD
TELESCOPE

Astroscan lets you enjoy clear, bright, wide-
angle views of stars, moon, comets, etc. Com-
pletely portable, this unique 4%, /4 New.
tonian reflector houses top quality optlcs De-
signed for ease of handling and use, Astro-
scan weighs only 10 Ibs. and stands 17” high.

What an instrument!
$149-95 Ppd.

Ne. 2001

CROOKE'S
RADIOMETER
powered by sunlight

Fascinating solar rotor spins

at 3,000 RPM. First-surface

sulvenng on Y2 dome makes
hemispherical mirror. 5x3"

No. 60,529 ..
$5-75 Ppd.
This Hastings triplet is

possibly the most favored i ;

pocket magnifier today. Full 10X, color- corrected flat-
field, cemented lens system. Great for lewelers, col-
lectors, engravers, hobbyists, etc. Mtd. in aluminum
cell; chrome-plate case. 3 x 1%" closed:

clear lens dia. %"
$12.95 .,

SUPER QUALITY
10X MAGNIFIER

No. 30,344

g T

EDMUND SCIENTIFIC
MHOUDA} VALYES,

50X - 150X - 300X MICROSCOPE

Great for students.

Top Quality achromatic obj. lenses make this
a_superior microscope for beginners. Rack &
pinion focusing, revolving 3-objective turret.
sturdy metal construction. Wooden case. 10"

high.
Only $39-95 Ppd.

No. 70,008

EDMUND ECONOMY
WEATHER STATION

o Learn Weather Forecasting
Kit lets you build a complete weather sta-
[: tion. Learn how instruments work and how
they predict weather. Incl. anemometer,
windvane, electronic wind speed/direction
indicator, air-tank barometer, sling psychro-
meter rain gauge; cloud chart, wire, fore-
cashng manual. Great for science projects.

No 71,022 . $23.50

Free Catalog

BUILD A MINIATUR
WORKING CLOCK
Everything you need to build
these fine wooden clocks. Each
contains a pre-assembled move-
ment from Germany's Black Forest.
(A) Grandfather Clock
(7x1%x1%2")

No. 72,225 .. $1 0-00 Pod.

(8) Wall Clock
(8v6x3V2x174")

No. 72,226 . $10 00de

Q@‘

RS A

ENVIRONMENTS

o Strange, beautiful records that can help you think.
Scientifically designed to help you study, read, medi-
tate, romance or eliminate unwanted noise, these
long -playing 33Y3 rpm records provide a unique tran.
quil experience. Each provides one hour of naturally
occurring sounds that range from soothing surf to
thunderstorm.

A) Seashore/Aviary —surf on one side, melodic birds
on other. No. 72,156

B) Thunderstorm/Rain in Forest —beautifully realistic
rainfall.  No. 72,157

$7.25¢a. .

SENSITIVE
TR METAL DETECTOR

Fully transistorized transmitter/receiver (TR}
detector with sensitivity rivaling models twice
the price. Built of rugged aluminum with a
waterproof search coil. Detects a penny at 5”.

wnzz’ $30 .5 1,

No. 80, 262

GIANT MAGNET,

SenU for yoyr FBEE
164 page Edmund
‘Scientific Catalog

wltb over 4000 Mahla

.,‘ L

Noiag,

LITTLE PRICE!

Tie a line to our over-
150 Ib.-lift ceramic mag-
net and haul up treasure
from the sea. 4 ceramic

magnets, in series, be-
tween steel plates. A 1-Ib,
“giant"!

No. 42,318
(Ix1¥4x4%") .

TO ORDER PRODUCTS

$11.95 Fos

FREE L‘AM[OG USE THIS COUPON [
[] Please send me the following items | have I
I I EDMUND SCIENTIFIC CO. indicated below: I
' EDMUND SCIENTIFIC CO. I S ggfr‘i-n‘g‘f’“: ﬁf’fﬁ;’s'go.?"’g' Stock No. aty. Price '
Dept. AV22, Edscorp Bldg. EorE
: Barrington, New Jersey 08007 : — Icn“t"i:x’#m‘“““[""' S:AE‘V'S“ 0 me I
3 erl . e —
Send GIANT 164 Page Catalog —=
I packed with unusual bargains. | %1, SC-ard # Exp. Date |
IName I _ = = Handling 3100 I
30 DAY GUARANTEE |
Address I 1"5 %' 4 c&@ﬁdﬂ ”m . Name |
Ic'ty I r:tum it ﬁ-hw 30 duya l'or ) Address
. 2 tull refund. . } . I
Zip .L r gl -k City State Lip

lﬁate
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watch for our supermarket bargains each month!

BARGAINS OF
e THE MONTH

A B ———

—_

RcAIngh quality ]
“POCKET” VOM

® 1000 ohms per volt
Model WV-539A. Features
1% precision, movements
diode  protected against
burnout, Measures DC volts

LED

TRAVELS FAST!

3

0-2V,
Kit

e Dual Range!

IT OPEN FACE DPM

DIGITAL PANEL METER

Ocitear o CONTROL
LOWEST PRICE ANYWHERE others have ‘em at

3.49.96, Displays DC voltage in 3Yz digits, at 0.05 % \
accuracy! Minus sign automatically displays neguuve § 3 FOR 95
input. High input impedance, 100 megohms. Uses the

latest MOS-LSI circuitry, (7107), assembles in min. § $36. O

Automatic zeroing. Voltage range ltleelnbl(e: by

om-

ates.

changing two components (bath sets supplied)

WORLD S
LARGEST

POLY PAKS®:

ELECTRONIC
DISCOUNT
“NOV. 77 77 POP P ELECTRONICS

SUPERMARKET

SPECIALS

ECC INDUSTRIAL

SPEED

A 880 tem. Rated at 1200 watts. A verdy slaborate

0-16-150-1000; AC volts Digits! olete kit with PC board, readouts, 1C, & all other com- I elreuit for
g-'lgbl50-l°:’2;n1:fﬂggg' O ponents. Less case. Requires 5VDC. Size 372" x 6”. I devioea. . Ensily coglr;lzln .!.‘:.hd. of ;lncu:lc arille, brusy
gracres s No. 11€£4041 DPM Kit Wt. 14 ozs..$29.95 § type motors, etc. Built wi eavy duty aluminum fram-
S‘“‘Bgv“é Ee “m"s/v:-,ll; 529-95 Sg:: Ne. u:agaz DPM Wired 39 ing. COmnlele with external pot, for variable
K el d"d" gf" '2/° £ Cat. No. 11E4038 7107 Chip speed control, Heavy duty colored
i, Ty e 2 R e s el
2 i 1 FM o mou utperfo! o us sell.
s e Cat N° 11!3921 ;\Il/;glns‘;onl-‘h;o "from your TOUCH-TONE $ 50 — X 2 A out. With hookup dllgnm Ueo as temperature com-
$ mobile or portable rig. Kit ENCODER KIT trdller too, Wt. Cat. No. 11E£3292
include: Chomerics touch i =
o 5 50 Tv GAME e Dad. Motarola MC. Buy ‘em separately b ) a 5 95

»\r & HI 14410 ciip, & all compo- (] 11E£3382 Touch Tone IC MC14410P .$6.9 Cat. No.11€4011 o
JOY ST lCK nents necessary, with PC ] 11£3149 12-Key ‘‘feather touch Keyboard s a
FlI board., 1 milz crystal [ §1E3635 1.00 MMz Crystal i 3 GlGAHERTZ
Includes four 100K pots J''t: 8 ozs.Cat. No. SR338S [ 11€3383 Autopatch PC Board .

For TV & computer games, - oo o] MICROWAVE POWER TRANSISTOR
and quadrophonic balanc- Je 115 VAC tan- - . O" §11AMS take note! High frequency, high nower NPN,
ingl 13 x 11, x 17, With | cooted motor L. design your own qualityR,| i mount TO-128 ease. Perfect for UHF and micro

1” hnndle Wt. 6 ozs.
Cat. No.11€3808

POLY PAKS “CHIPS”
AWAY IC PRICES!

Order Cat. No. 11€£4048 and Type No.

e Siides casiy [\
into madular
cablnet.

T~

® Shietded
Y presms

lproxr'\m
Player shuts off automat- § o
ically when

moved. Bublt-i
tion preamp and wow free
motor. With input & output

cables.

pawer supply. wlth m:lr\lc-
tions. Size 3o¥,

Wt 4

wave communications gear. ¥s” dia. epoxy case, ¥z”

zold plated leads, and V2" stud for heat sinking, Bveeo
30V, Hfe 20-200, Ic max 300 mils, power dissipnation
Two_emitter lepds. Type SD1043. Wt. 2 ozs.
Great for Light Shows, Strobes,
Light Displays,
Slide Projector!
* Worth many
times our

ndieator lights.

5 walts.

ape s re-
Jow-distor.

Requires external

9
Ibs. Cat. Noll[3010

Type Sale
EDJ 5218205 Stopwatch . ........ $14.95 TAPE
-8500-1 Six TV Games 9,95
0 MMs33o a1/, Digit DVM 4.95 TRANSPORT
0 so3sc Volt Control Osc . . 4.95 6 -
() kKR2376 Encoder ROM BCD ... . 6.95 9¢
[J 95H90DC 350 MHz Prescaler 8.88 E CH for
jmcC14410 Touch Tone Encoder 9.95 k.
[ MK2002P Char. Gen. (2513 equal) 3.95 3y .
0 72074/7208 Freauency’ Counter, pair 29.95 e J sauiire. iScrepdriven
0 1CM7107 3% Digit DPM 12.50 shaft, 20% tolerance. Vo
C1MM5316  Alarm Clock 2l95 wabien\Cenmet "°"""“°“r‘;“'
o ends, Order o
ggggg: A Teprocestor, S139s f erent and_Valye. *avalisbie in ol tyoem
0 2708 8K EPROM . 22.88
0 2102-1 1K RAM

1.39

DIP Res. $1. sSlolery
h es Your Choice
Switc 1.00 \

Cot. No. Switches

»

3 We've sold ‘em as hig
a4 $2.98 each. You can mix
‘s them when you buy. All
& SPST. fits 14d-pin
7 sockel. Wi, 1-02

AL s

oM
SPECTROL 1 i}

“SKINNY-TRIM

“J11E3863 2S Turn upright,type €4

111€3864 25 Turn flat, type
“11E3866 Single turn flat, ty|
sea; 6 In Cal. No. 943863

S"

64
Pe 63
anty.

asking price.

* Wide angle
focusing lens!

[sls/ale/sa/ainloanl

O3 AMPS

04 AMPS

4 $19.95 ¢

wired

dual

I
$16 88 e aras & mre] Moders
capinet, 5 x 4Vz x 2V
\\‘lll
tamp, Buiitn, cireult break-
115

5 Ibs.Cat. No.11£3452

}/\‘ ® Completely ® 12 vDC @ 3 Amps output
® Regulated. continuous duty|

TEST 'EM YOURSELF 'N SAVE!

EXCLUSN&’//,

S IN 1 PROJECT-ALL 50
stot PROJECTOnS 2°1

U.S maker.
Some may be modified for projecting & bar of lite. High
quality 3 lens condensing system. Requires standard
100 watt projectlon bulb. 385mm slides ¢an he inserted
and removed manually. Heavy duty bakelite case, grey
hammertone finish. Design your own low cost light
shosv. Use a Xenon flash tube and make a strobe light.
Many other uses too numerous to mention. Size: 11 X
517 x 433" Wi, 5 1bs. Cat. No.11£3870

for Ham rigs,

on/off lwlu:h LED

VAC 60 Hez, Wt

BARREL KIT #264
PRE-CUT'N'TINNED
HOOKUP WIRE

20C Ienzths‘$1.9

BRIDGES! KIT =270

20 for%ﬁ -

$1.98

38

We bot 2 tons of 2. 4, 10
Breatlbonrders no .
GL;‘ARANTEED B wire, precut into 4" m 8" :"1?1 25 & amp :u" \;1\9
1y '/ s50% Y1ELD ON Uy Jengins. Aust. color piastic | ridres, How zood. we dont
v s 1] AL o Y UNTESTED.. jackets, Wt. 12 ozs. ®200 | know, Untested und ho
) = ) e ior. Ne. ‘11E3959| Wt. 9 075. No. 11£4022
BARREL KIT f203% BARREL KIT #253 BARREL KIT : P ¥
200 JBARREL KIT 244 BARREL XIT #2309 BARREL KIT #23
CALCULATOR [LINE CORDS (FTN, - DIGIT REAf, T./ ?':oaay EL SHIELDED CABLE HALF INCH £
KEYBOARDS v 8 for !@_ MODULES ;;(;‘ZA \ J — ?NOCHDOSK’TS ft. S READOUTS
10 for $1.9 3 'BC .5 for $1.985//) F | 8%er s 1 88T |~ N H“'E X 15 for$1.98
It's true! 20-key, 4 func- [LODS 20 MC | e 4% [Barrels and barrels and nol Fophy fallouts of the fa-| = For mikes, stereon; 1-cond,| HOBBY )
tion  Keyhonrde 4t ridiou. |Heavy-duty, 6°ft. Jonk 18 lime'to teat. Calculntor nnd[ Hove’ {icenbie” program. \ Kty 5~ | pue A P From factory to you' In-
lous give-wwny. Wi 12 06 |{oi%e molded plug. WU '8 driver chips benenth epoxy| mable RoN, Boss B - Fr . . Pchet Ib. cludes Fairchild FND-500
Cat. No. 11E3524 o Cat. No. 11€ on back. Wi. 6 0za11E3515] cat, No. ~ \ee S | £at. No. u:as'n ® 507's. 11E3629
L
BARREL KIT #225 (] BARREL KIT ,zzl’ﬁo ARREL KIT f205, ARREL |(|'r #201 RREL KIT I:ln" ARREL XIT 192 BARREL XIT /188
SOUND TRIGGERSJ |/ |1c SOCKETS o' % INI BLOCK €V INDICATORS 10 AMP INLINE NYLON GEARS 400 PARTS @
3 for P 8 for {CAPACITORS w/leads ;3":055 3 40 for $1.98 o
it ' or .98 Includes resistors, eaps.
$1.98 $1.98 ... 50 for $1.98 15 for $1.98 Btory duimd el $1.98 diodes, 1C's, for PC work,
“*Hand elnp” sensitizes crys- of Unbelievable! Worth $80. |Test lamp manufacturer [Wa eant ook “em. but for| Wide variety of sizes 17 to | xome on I’C boards. Dumped
2al mike amplifier, triggers |M{r untondsl Four 1 Vigh  precision submini |dumps inventory! Worth|the price you c¢an't go|3” sears for the mechan-|into barrela by Tfactories,
SCR. Use for nlarms, etel’ |four 18-pin. Solder tnil,|caps for all applications. | 69¢ en. Like grain-o-wheat.[wrong. Hobby. Wt. B ozs. |ical gear train hobbyists. | 100 % material. Wt, 12 ozs.
Wi, 6 ozs. No. 11E3625 _|lo-profile.No. 11E3621 Wt. 3 oz1.No. 11E3528 |Cat. Ne. 11E 3526 hobby |Cat. No. 11E3475 Wt. 30 ozs. No. 11E3427 | Cat. No. 11£3401
BARREL KIT f18a BARREL KIT #182 BARREL KIT /163 EARREL KIT #160 BARREL KiT 7138 BARREL KIT #128
1%4-WATT METAL FILM [;uUMBO RED LEDS MINI TRIM POTS KOBBY VOLTAGE A gﬁlifziwlfcnzs MINI-DIP I1C'S :::‘ARLEIEL"EI:T#I::1
s
150 for 15 for $1.98 /] |30 for 1= REcULATOEE " 1100 for $1.98 ' 40 §
$1.98 100% material, user can- $1.98 10 for $1. $1.98 9 os. 741's, LM380, 703, 564, or =
. cellation  from  {actory p LM-300K  TO-3 barreled,| Die you hear of OAK? An- 585, who knows? Factory | $1 .98
dumps, 3V 10 mils. For{Asst. values 100 to 1 meg{hat by the pound, but wholother eqpt mnker barreiied |mixed, you test. Untested
100% metal film resis- [100°s of projects, red fens. \vmu a buy. Single turn, hants to check ‘em? Your|all types of rotaries, elec- [and hobby. Wt. 1 1b. oA ecapacitiaaiiand
tors. Long leads. 11E:3413 |Cat, No.{31£3369 14 W. Wt. 6 oz. J1E'3345]gain. Wt. 20 ozs. 11E3330] tri:, slides_etc. 11E3268 |Cat. No. 11£3245 ces. Car, No.11€3227
BARREL KIT §126 BARREL XIT #115 BARREL KIT f109 BARREL XIT #104 BARREL XKIT #101 BARREL KIT #99 BARREL KIT #93
UPRIGHT ELECTROS  [MOLEX 100%>oc°°c“"M'"AL STRIPS SLIDE VOLUME RESISTOR SPECIAL |PHOTO ELECTRIC HALF WATTERS §
40 for s [SOCKETS  goo¢ 100 for $1.98 § CONTROLS L=, |200 for .=\ SEit2 8 200 for $1.98
$1.98 150 for c.une Wide asst. of terminal wirip 10 for $1. = }q f:gr $1£S Resistor factory tried to
. - - Lact t
i i 00ms tn mwre | $1,98 116 3zam TN omectory (on, ) vt | §1.98 tosdos: Yo, 2 M St P e gt e,
of voltages. 110 % marked |Calculator maker dumpl Welbnirel dump o vour gai AN LE3057) watters, car oz.|for s to separate. 100% | barrel. But value is there
n good. 11E3226 gut a zillion of emg We. 1 1b.Cat.No11E 313 - 100 % good. 11E3054 good. Cat.No.11E3052 4 0z11E3046 Untested
BARREL KIT /8758 BARREL KIT 86 BARREL KIT £83 / 'gaARREL KIT #71 BARREL KIT /68 g | BARREL KIT {61 BARREL KIT /58 =l
'iAT- IC BONANZAY MOBBY LEDS \ e A G TACE Y CAPACITOR sfpzcuu 2 WATTERS POLYSTYRENE CAPS | sLiDE swrrc‘ic:s &
Ry o S8 oy 140 for $1.98 PP |1510r $1.98 100 pcs. 100 for 199 tox 30 for $1.98
mixed fn barrels, Linears, |WOW! Top U.S.A. ‘makerfactory rejects, hobty, con-| @1 O $1.98 1we| $1.98 All shapes, sizes, spat. apat.
7400°s, ROMS, DTL'S, reg- [|dumps discretes in barrels.|metic rejects May include . hls! good, |Finest caps made. Ax a gam-| momentaries. etc. Tremen-
isters, clock and ealculator |Hobby and untested, Use- Lo12, 1 18 or 24|micas, moldeds, pinstics.|Suppléers throw ‘em in the| ble we bought 10 barrels| dous shop pak for 100's of
chips and more. Wt, 12 ozx. [able yield 50% or hetter! olu, TO.220 power tnb. [ceramics, discs, ete. Nifty|barrei. It's a li'l gold mine.|trom factory, mixad values; switching projects.

Cat. No. 11E2860

ARREL KIT #31

Wt. 4 o2s. Cat. No.11E2859W:, 4 Qz8. Cat,11E2635

100 % good Cat.No 11E2738

All markedCat.No."1 1E 27 35|

ail g90d. Cat.No.11E2729 | Cat.No.11E 272€100 % good

BARREL KIT 730

BARREL KIT ¥27

BARREL KIT #26

BARREL KIT 20 BARREL KIT #19 ’%
DIPPED MYLA RSN

BARREL KIT #39 "METALLIC
HOBBY NPN POWER AT :vzzgr:_r%mn:sn PREFO:MED DISCS, ;Lol:)S'lf’IC TRANSISTORS LONG LEAD DISCS
TRANSISTORS or g
o S 1,088 100 for $1.98 (200 for 31.98 |23 for 729 |'Pres 100 for — ., | 60 for$1.98 ¥ |
15 for $1. Made mostly by Corning, [Snocn Lo Do 3 by 3 $1.98 Finest  capacitors made
Factory fallouts and *'off lthe finest reslstor made. |1 % S0, faric! 4 Hi-Fi mirs shelf inventory [Untested and hobby transia-| = ¥t 8s7C0 Prime.] shiny finlah lmagine facto.
spec’” TO-3 powers. 100% |[Mostly Vz watters, 1% 10 | /2. Watters for vc - |but he dumped ‘em in bar-Jtors. TO-92 (TO-18), asst.] SCCan (W€ S0 0T by dumping em in barrels
hobby. no opens, no shorts. 16% tol. & a barel of [100: Va. ! watters. |y g1y, Prefarmed, for PC use,[2N numbers, asst. manufac-{ O £2898 100 % soodCat.Ng11E259 d
We 1 b Cat No.1162617 |vatues. Cot. No. 11E2608 | No.11E 2608100 % good|Nixed values 1gol11Eggosjiurers Wt 8 omit1E2604]Cat 11£2598 % goo o) “‘ ) ”00"" Boo
BARREL KIT 714 BARREL KIT (7 s BARREL KIT 1 Terms: Add postage Rated: net 30
PRECISION VOLUME éY i '::f':f:',';f‘" ? c¥ |sn7400 DIP IC” Phone : Wakefield, Mass. (617) 245-3829 S df F/?E
RESISTORS CONT. < &M | switching plopes |75 for $1.98 Retail: 16-18 Del Carmine S1., Wakefield, D end ror
200 for 30 for Stx 100 for $1.98 [Vaked 14 and 16 pin dips, Fall-Winter CATALOG
$1 98 N ’ . 2 lmay include gates, flip-
$1.98 D l?'? ;{alygot:’i l’mnlxme .m:\ous switchinglfiops, registers, counters, C.0.D sMAY
S 5, warie [ divdes at these prices! who knows? Untested, hob
Marked and ked Ys. atyles 2 0 knows
e e Mo T e o 20 |Lues, slyles. Bik ones f71|CotNo.11€2418 Untested by, Wi 14 ons.” '11£2415] P.O.BOX 942E LYNNFIELD, MA. 01940 55 PHONE"
© Poly Paks inc® wakefield, Mass., U.S.A. 1977 MINIMUM ORDER — $6.00
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SD SALES COVIPANY

sl? el st

P.O. BOX 28810-D

DALLAS, TEXAS 75228

Memory Capacity
Memory Addressing

Memory Write Protection
8K, 16K, 24K, 32K USING MOSTEK MK4115

NOW-THE ULTIMATE RAM BOARD

32K FOR $427.

BUY AN S100 COMPATIBLE 8K RAM BOARD AND UPGRADE
THE SAME BOARD TO A MAXIMUM OF 32K* IN STEPS OF
8K AT YOUR OPTION BY MERELY PURCHASING MORE
RAM CHIPS FROM S.D. SALES! AT A GUARANTEED PRICE—
LOOK AT THE FEATURES WE HAVE BUILT INTO THE

Interface Capability

CONTROL, DATA AND ADDRESS INPUTS
UTILIZE LOW POWER SCHOTTKY DEVICES.

Power Requirements

WITH 8K BOUNDARIES & PROTECTION.
Utilizes DIP switches.
PC board comes with sockets for 32K operation
THE ABOVE NOW AVAILABLE

*AVAILABLE THE 1st QUARTER OF 1978:"
16K, 32K, 48K, 64K USING MOSTEK 4116
WITH 16K BOUNDARIES & PROTECTION.

BOARD.

PRICES START AT $139.00 FOR 8K RAM KIT.

ADD $96.00 FOR EACH ADDITIONAL 8K RAM DESIRED

Board fully assembled and tested for $50.00 extra.

8K FOR $139.

+8vDC 400 MA DC
+18vDC 400MA DC
—-18vDC 30MA DC
on board regulation is provided.
ON BOARD (INVISIBLE) REFRESH 1S PRO-
VIDED WITH NO WAIT STATES OR CYCLE
STEALING REQUIRED.
MEMORY ACCESS TIME IS 375ns.
Memory Cycle Time is 500ns.

Z-80 CPU B

NEW PRICE!

manuat and all parts plus sockets provided for all 1C’s. Z
* Add $10.00 extra for Z—80A chip which allo

ALL OF ABOVE A

CHECK THE ADVANCED FEATURES OF QUR Z-80 CPU BOARD:
Expanded set of 158 instructions, 80B0A software capability, operation from a single
5VDC power supply, always stops on an M1 state, true sync generated on card (a real
Plus feature), dynamic refresh and NMI available, either 2MHZ or 4MHZ operation,
quality double sided plated through PC board, standard kit shipped with Z-80 technical
-80 Chip & Manual Sep. — 39.95

OARD KIT Complete Kit
$139.
CL
PI{JFW ,RILI"

RE S100, IMSAI & ALTAIR

We can supply modifications needed for many other systems!

4K LOW POWER RAM

Fully Buffered — on board regulated — reduced power
consumtion utilizing low power 21L02—1 500ns RAMS —
Sockets provided for all IC’s. Quality plated through PC
board. *Add $10.00 for 250ns RAM operation.

The Whole Works - $79.95
‘A’ COMPATIBLE. T

SIX DIGIT ALARM
CLOCK KIT

FEATURES: Litronix dual 1/2" displays, Mostek
50250 super clock chip, single |.C. segment driver,
SCR digit drivers. Greatly simplified construction.
More reliable and easier to build. Kit cincludes all
necessary parts (except case}. P.C. Board and Xfmr
optional.Eliminate the hassle — avoid the 5314! Do not
confuse with Non-Alarm kits sold by our competition|

MUSICAL HORN

ONE TUNE SUPPLIED WITH EACH KIT. ADDI-
TIONAL TUNES — $6.95 EACH. SPECIAL TUNES
AVAILABLE — YOU SUPPLY THE SHEET MUSIC
WE SUPPLY PROGRAMMED PROM TO YOU.
STANDARD TUNES NOW AVAILABLE:

— DIXIE ~ EYES OF TEXAS — ON WISCONSIN — YANKEE
DOODLE DANDY — NOTRE DAME FIGHT SONG — PINK
PANTHER — AGGIE WAR SONG — ANCHORS AWAY —
NEVER ON SUNDAY — BRIDGE OVER RIVER KWAI —

JUMBO LED CLOCK KIT

FEATURES:

A. Bowmar Jumbo .5 inch LED array.

B. MOSTEK — 50250 — Super Clock Chip
C. On board precision crystal time base.
D. 12 or 24 hour Real Time Format.

E. Perfect for cars, boars, vans, etc.

F. P.C. Board and all parts {less case} included.

10!
OoD VALUL'

CAR & BOAT KIT HOME KIT Alarm option — §1.50
pce. -s300;acximr -s150 $9.95 KIT $34.95 $26.90 AC XFMR — $1.50 $16.95 KIT
RAM'S CPU'S PROM'S
21L02 — 500 NS. . 8/11.50 1702A = 1K = 1508 .....ooovennn.. 3.95 or 10/35.00
21L02 — 250 NS 8/15.95 2708 — 8K Intel —450ns . ............ ... 14.95
2114 - 4K ... 14.95 5204 — K ... ... 7.95
1101A — 256 ! 8008 CPU B BIT ..., 6.95 | 825129 — 1K . ... 2550
1103 - 1K 2708S - 8K signetics650ns .. ................... 9.95

CESSOR CHIPS-MICROPROCESSOR CHIPS-MICROPROCESSOR CHIPS-MICROPROCE

8212 - I/OPORT. .. .
- 8228 SYS CONTROLLER ......ooonnn.. .. 8.20
8216  NON INVERT B 1495 | 8251 PROG. COMM. INTERFACE. .. .. ... 1095 | G838 GUAD BUS. RECA 1111 200
8228 — CLOCK GEN- - Y 8320 DUAL LINE RECR oo 195 J4LS138N  1/BDECODER ... “'99
PO for 2080 L LT oy | 8830 DUALLINEDR LT 175 | Tigb/age — RS232: o 156
CTC for Z—80. . ...\ 14.95 TR1602B UART. ......oueouono 00000 3.95
NTER CHIPS-COUNTER CHIPS-COUNTER CHIPS- COUNTER CHIPS- COUNTER CHI
MK50397 6 digitelapsed timer............. 8.95 MK50380 Alarmchip ... ................. 2.95 MK5002 - 4 digitcounter ................. 8.95
MKS50250 Alarm Clock . .. ................ 4.99 MK50396 - 6 digit up/down counter......... 12.95 MK5021-Cal.Chipw/sq.rt............... 2.50

ITT DUAL SENSE AMPLIFIER.

SPRAGUE DUAL DIFFERENTIAL

GENERAL INSTRUMENT DIODE.

FLAT PACK 5400 SERIES.
SPECIAL BUY FROM ITT.

75234 AND 75235. 49¢ each AMP. TD101 49c each 1N82AG 19c¢ each 20 Assorted Devices for $1.00
39 MFD 7
DISC CAP ASST. 16V Mallory AsRs%sF'tsTLOEF:\JT IC S frnm XERUX MICRO-DIP by EECO $1.95
ol JAtlHeest Electrolytic PC leads IC’s Removed from PC boards. All tested; full spec. NEW SERIES 2300!
Includes 001, .01, 15/$1 A good mix 7400 — 9c 7430 - 9% 7493 —%6c |\WoRLD'S SMALLEST BCD CODED DIP SWITCH!
.05 '+ other stan: . of values. Ty Epsehatre 74123732 | P.C. Mount! 2300-02G— 1248; 2300—12G - 1248 compliment
HEE(F:RBMSLOEF‘;IS‘ SPECIAL! 7412 _ gc ;Zgz]a —lgc ;2155 — 22 T SR N —— Slide Switch Asst.
— NEW! 7416 —1 - 193 — 35, o e
60/$1 1.5K OHM 200/$2 7420 — 92 74;4 _;gﬁ 8233 — 35;: 4;:)0195'( :g pin - gg:gg cuﬁlzb'.‘g'i..‘ii"'ﬁil. I't;«
1402A — 50¢ 7475 —24¢ Intel 1302 pin - 5/$1. standard  values.
1000 MFD POWER . . ine
SO 5/$100 R1ESS|OS;|;AQAR GREAT BUY!!  LIMITED QUANTITY! ~ 45¢ $395 ea| #BFn3¥810 149/4100
Upright ! ith
ety [ woy | s [ITT Part # SAJ101 __ joon | ggew | Towrows | o
B, Computer ELARIEREAT IDEAL FOR ELECTRONIC 1NA148/1N914 2BK 100 PIV
Grade Caps MUSIC CIRCUITS — 7 STAGE
4/31.00 | s500en | 75C @a.| Frea oivioers. 49¢ ea. 100/%2. 10/$1.00 | 40/91.
Texas Residents Call Collect: NO COD's. TEXAS RESIDENTS ADD
CALL IN YOUR BANKAMER-
T ey o e 214/271—0022 Cerms - 60 Day 5% SALES TAX. ADD 5% OF ORDER
St AL SR FOR POSTAGE & HANDLING . OR
CONTINENTAL TOLL FRee 1—800—527—3460 S PoOER 510, ADD, 75¢ HAND:

WATTS LINE:

Money Back Guarantee!

Orders over $15. - Choose $1. FREE MERCHANDISE!
110 CIRCLE NO. 5% ON FREE INFORMATION CARD POPULAR ELECTRON'CS

Com



Money back guarantee. NO COD'S. Texas resi-

dents add 5% sales tax. Add 5% of order for
postage and handling. Orders under $15.00 add 75
cents. Foreign orders add 10% for postage.
For your convenience, call your BankAmericard or
Master Charge orders in on our Toll Free Watts
Line: 1-800-527-2304. Texas residents call collect:
1-214-271-8423.

P.O. Box 38323P Dallas, Texas 75238

Wy e

110
BED DBUWBB@

ITT 501 Quad Seg. Dr.

master charge

THE INTEABANK CARD

PLASMA DISPLAY
KIT GAND®

OgrocK

Kit includes:
¢12 digit display with .4” characters
ePower transformer
eDrilled PC Board
*Thirty minute assembly
Line cord NOT included.

ONLY

$3.95

ITT502 Hex Digit Dr. .49
ITT503 Quad Seg. Dr. .49
ITT506 Hex Digit Dr .49
ITT508 8 Digit Dr. .49
ITT509 8 Seg. Dr. .49
ITT511 Quad Seg. Dr .55
ITT514 8 Digit Dr. .59

We have 100’s of thousands of the above
listed parts. These parts 100% prime.

NI-CAD BATTERIES
These are brand new nickel cadium bat-
teries. They are banded together in packs
of "4AA”. ONLY $4.50 pk.

TT l_SPECIéI\.N " noT 8¢
9002/7400 ™ UNDER 10/1.00
9003/7410 SQLD‘ 10/1.00
9004/7420 10/1.00
9006/7460 6/1.00
9007/7430 10/1.00
9009/7440 10/1.00
9016/7404 8/1.00
9024/74109 3/1.00
9300/74195 2/1.00

9000 Series parts prime from
ITT. Pin for pin compatible
with 7400 numbers shown.

MK 5005
4-digit counter/latch
decoder; 7 segment out-
put only. 24 pin dip

LT701E

KIT INCLUDES:

CLOCKKIT

with specs. $8.00 Each *POWER TRANSFORMER
*PUNCHED CASE
SPECIAL DEVICES
UNSCRAMBLER KIT s
Easily tuned ‘ L (¢) (o) K ¢12 HOUR OPERATION
; L Mo o i
sFull instructions included o onsca“ne 82523 $2.19 Kit Only $14.95
eDrilled fiberglass P.C. Board w\&\\ 3 o 2513 $10.00 Complete except for line cord.
*One hour assembly (o< Only 1101A 75
*Easy to install e $1 9 95 1103A $1.10 VARIABLE POWER SUPPLY KIT NO. 1
ePunched case 8713 $1.25 eContinuously variabie from 5V to 20V
This unit can unscramble any scrambled 87978 $1.25 eExcellent regulation up to ¥ Amp *Case Included
frequency such as the new Motorola scramble eKit includes all components #4400 Mfd of filtering
and so on. CMOS eDrilled fiberglass P.C. Board *One hour assembly
m This model will power a 5 watt transistorized CB Radio.
SO‘ KETS TT I- w CD4000 .19 e ONLY $10.95
€D4001 .19
NOW IN STOCK! W CD4002 .19 VARIABLE POWER SUPPLY KIT NO. 2
) ) CD4006 1.20 ) .
®14 pin low profile .22 ( ’ CD4007 .19 w‘ Same as above but with a 1 Amp output, also with case.
*16 pin low profile .25 CD4009 47
. 1 | AL 7400 13 7483 67| CD4ao10 .47 Only $13.95
18 pin low profile 30| 7401 13 7486 28 | cpa011 .19 -— LINEARS
*28 pin low profile 69| 7402 13 7489 125 | cpao12 .19 g
. : 7403 13 7490 65| CD4013 32 ; \ 60H ‘ RYSTAI-
*40 pin low profile .89 | 7204 15 7491 61 ] cpaoia 78 ﬂ LM301 30 Z
7405 .13 7492 43 cDao1s .78 LM307 .30
7406 .16 7493 43| CD4016 .32 LM308 95 TI M E BASE
4047 1. :
7408 67 | Cpaoiz 95  CD40471.89 LM309K  1.49 e =
| ;:gg :g ;:gs 67 gg:g:g .g-‘s» CD4050 49 LM311 85 This kit enables a MOS clock circuit
asml 2 wesrel woa || dagelinal dares oaR couozal rer cDaos1 1.25 thgisf 12 to operate from a DC power source.
? b . a X
;Séggé 25: Zﬁtg:gé ‘ZE 7a11 18 74107 28 | CDd021 97 Coes 12 LM380 75 Ideal for car, camper, van, boat, etc.
st 7413 37 74121 29 4 i LM3900 40 ;
um D fe p | 7420 33 7ai23 as | coaozs g0 EHRO0 o tmrio 25 | 0Hz ouput with an accuracy of
s & Parsiss | 7421 13 74125 37 | CD4024 .75 Ap g, o3 LM711 25 .005% (typ). Low power con-
711 2 7as161 85 7423 25 74141 75 €D4025 .19 CD4507 1.00 LM723 69 ; A
TS s rasiez o 7425 29 74145 85 CD4027 .45 04508 280 LM741 25 sumption 2.5 mA (typ). Small size
700815 26 74ls188 85 7426 24 74151 .61 CD4028 .89 CD4510 1.10 LM748 .25 will fit most any enclosure. Single
ras 2 7ais169 85 7427 19 74153 1| CD4029 .99 <n oo 2o NES553 1.95 ; i ;
;:tgg; .;g ;‘at::;g :.?3 7437 23 74154 o8 gg:ggg gg CBasE 110 NEBSS ‘a0 MOS IC oscillator/divider Chlp 5-15
731826 3z 74L5174 100 7438 .23 74157 63 i NES556 .95
e 3 e 4 | 7as0 33 7ater  ss | coaoaoioo  ERAR810 Nees | & | velsDCoesration:
7als32 a2 7aLs191 95 7442 47 74163 85 CD4041 69 CD4528 .87 NES67 1.25 NLY $5 95 ea h
s a2 Jaties 8 | 7493 59 74164 85| CDA0A21.05 o .00 o 1458 55 C
74540 26 7as198 95 7444 59 74174 91 C€D4043 .60 74004 32 75491 .29
e % i % | jaa7 g8 4175 @s| Coaoas so  JEA0G, 20 jeas2 35
741854 26 7418197 85 7448 71 74180 67 CD4046 1.50 : 3043 .75 $1 0 OO \,\O ‘
sz 2 TSz s 7450 13 74181 189 8038 3.95 1 O\«0
7aL574 15 7408257 71 7451 .13 74191 .98 BEST SELLER!
74Ls;6 ;z ;ALSISS ;; 7453 13 74193 81 .
JaSe % Jasze0 % | 454 13 74194 81 ORDER BY PHONE.
741592 55 7415279 Al 7419 69 H isi i
7atsos] Jss ;EE:?:? 2 ;:(;g .23 74H0% 28 Charge your order to BankAmericard or Come by and visit our retail
74812 38 7408295 95 7472 25 74H05 .25 i
eI i B I - Master Charge store in Garland. Located at
7aUs125 a7 7aUs386 55 7474 29  74H61 25 USE OUR TOLL FREE WATTS 3017 Lincoln Court.
s Jates 5 7475 47 74H73 .25
it i T 7476 31 9316 85 1-800 Store Hours:
! 4LS393 145 7480 31 9601 3/1.00 L )
[otedt-SA 748870 230 | 3482 57  9L04 35 5 2 7 2 30 !' 10-6 p.m. Tue.-Fri.
- Sat. 10-3p.m.
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8-TRACK TAPE
80-MINUTE BLANK

Reg. 79¢

eDesigned for Music
Reproduction

oErased Never Used

BATTERY

NI-CAD RECHARGEABLE
“AA” PEN-LITE CELL

manr 9

EACH

1.2 Volt
sMade By 3 Famous
Manufacturers

REG

3 4%

eProtects Your Family
From Fire & Smoke
ol oud Hom Waming

GASSETT ES

=975

NICKEL CADMIUM
BATTERY
PAGKS

VHF-AM PORTABLE
3-GHANNEL IIEGEWER

RA-422 Was 239
G c eStandord Penlight Size 'n 677 Cat
2 KX sRechargeable Over & ®Hear (Hi-VHF 150-175 mHz)
m HIH'] 2-“AA” Batt. Pock. 2.4 Voits Police, Weather, Fire, More!
. j BA-359. Ea. 200 eHumy! Quantities Limited
ecorinute | I e ek d0u, Sl
ery Inclu
Blank E &b packedia o, XM-677.Crystals . ... Ea.129
PUSHBUTTON AM EXPERIMENTER'S GB MONITOR
IDEET CAMIERS | CONVERTER CHANNELS
SHUTTER ASSEMBL 1 THRU 23
XM-637 99
’ ; “ 99 c CM1 7
i3 )™y ] sConverts AM
sMounts In or Under-Dash || i R -t Rodio to
oHas VOIIUTm Torée opd' 'fc::sotg gggcﬁsls - = .Fcoa' ?ﬁ;’:‘ﬁii
Manual Tunin ontrols : ;
*12 VDC Negafive Ground , ’F;eg’{f;gg hufter o Repors
mo“o I:m (Y] RECEIVER GHassis ngmsmns ony | (299 DI§APPEARIII§
100 PIECE FLIP-FLOP
e ASSORTED ¢ SHTCH
- l AAO10 T TRUNK
eMono Phono Input RR-077 i mnum
®AM-AM Antennas \ eConceal Your
eTape Output ®Head Phone Jack eLoss Than . \ Antenna
oFor 11-12 VDC Operation :I/C }Eo1cr\:\/oﬁ ) mgf&%w'f”
o emie olfbewe) 7 *Resitors S e Soacial Toos
2" PM 8 OHM EAI!I’HUIIES VOLUME CONTROLS| 40 TERMINAL
Pkg. of 12

SPEAHE

2/1.50 55295

']9:a

eReplacement
for Radios, Re-
corders, Etc.

o8 to 10 Ohms

949

Was T4
in 677 Cat.

: oPkg. of 4
L o] nes
Without Plugs

"ONLY

®Ass't Lengths
and Various
Number of
Terminal Sol-
der Lugs

260 S. FORGE ST.
DEPT. I-5 AKRON, OHIO 44327
NAME
ADDRESS
cny STATE ZIP
ary STK # DESCRIPTION PRICE EA ToTAL

7
I
1
|
'
!
!
!

eLarge Assortmenf
of Screws, Washers,
Nuts, Bolts, Etc.

; Big 5 Ib.Version. Wt. 5 Ibs
-481.Reg. % ....1.00

S0.7C. LOW VOLTAGE
CAPACITOR KIT

CD-407

eAxial and Radial
Lead Types
®Low Voltage, High

Capacity Types

112
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ANNOUNCING NEW LOW PRIGES

AT RADIO SHACK, THE “PARTS PLACE”

Top quallty devices, fully functional, carefuily inspected. Guaranteed
to meet all specifications, both electrically and mechanically. All are
made by well known American manufacturers, and all have to pass

manufacturer's quality control procedures. These are not rejects, not
faliouts, not seconds. In fact, there are none better on the market!
Count on Radio Shack for the finest quality parts.

TTL
Digital
ICs

First Quality Devices Made by
National Semiconductor and Motorola

Cat Last NOW
Type fio Year  ONLY
7400 276-1801 $ 49 35¢
7402 276-1811 49 39¢
7404 2761802 59 35¢
7406 276-1821 69 49¢
7410 2761807 49 39¢
7413 276-1815 119 79¢
7420 276-1809 a9 39¢
7427 276-1823 S 69 49¢
7432 2761824 S 69 49¢
7441 276-1804 159 99¢
7447 276-1805 199 99¢
7448 2761816 199 99¢
7451 276-1825 49 39¢
7473 276-1803 79 a9¢
7474 276-1818 79 49¢
7475 276-1806 119 79¢
7476 2761813 79 59¢
7485 276-1826 159 1.19
7486 276-1827 69 49¢
7490 276- 1808 119 79¢
7492 276-1819 119 69¢
74123 276-1817 169 99¢
74145 276-1828 149 1.19
74150 276-1829 179 1.39
74154 276-1834 179 1.29
74192 276 1831 169 119
74193 276-1820 169 119
74194 276 183 169 119
74196 276 1813 169 1.29
74C and 4000 Series CMOS ICs
74Cu0 276 2301 S 69 49¢
74C02 276-2302 69 49¢
74C04 276-2303 69 49¢
74C08 276-2305 69 49¢
74C7¢ 276-2310 129 89¢
74C76 276-2312 $159 89¢
74C90 276-2315 $229 1.49
74C192 276-2321 2 49 1.69
74C193 276-2322 2 49 1.69
4001 276-2401 69 49¢
4011 276-2411 69 49¢
1013 276-2413 129 89¢
4017 2762317 2 29 1.49
4020 276-2420 2 49 1.49
4027 276-2427 129 89¢
4049 27€-2449 99 69¢
4050 276-2450 S 99 69¢
4511 276-2447 $269 1.69
4518 27€-2490 $2 a9 1.49

Microcomputer Chip

B80B0A Microprocessor. With a 16-bit address bus ¢ }aable of
addressmg 'up to 65k bytes of memory and up to 256 /0 ports.

‘TRI-State™ data bus gives it DMA and multiprocessing capa-
bility. All buses TTL compatible. Up to 244 variable length

instructions, with 6 general purpose reglsters plus an accumu-

lator. 40-pin DIP. 100% Prime. 276-2510 .

RS$2102 Static RAM. 1024-word by one blt random access read/wnte

memory. Under 750 nS access. Single +5V power supply
276-2501 3

. 2.49 each or 8/14.95

.

.17.95

1795

LEDs/Optoelectronics Digital Displays — e

Digits _S_xze Orive No Year  ONLY

b @m4 0.5 Anod.  276-1201 $9.95 6.95

B4 05 Cath. 276-1202 $9.95 6.9

Item Cat. No Now Onl L "" ™ Last NOW

5 Sofar Cel 115 ‘.59 Digits Suze_ Drive  Cat. No Year  ONLY

T Siicon Solar Cell  276-128 1.99 ®1 06 Anod. 276056 $3.99 299

T Photocelt 76-116 99¢ @1 0§ Caih.  276-066 $399  2.99

T FPT 100 276-130 79¢ @1 03 Anod.  276-053 $2.99  1.99

B Lg Red LED 276-041  2/69¢ 2/49¢ g1 03 Cath.  276-062 $2.99 199

% L ?ﬁ L:?EO g;gggg ;;ggz g;:g: @1 03  Anod. 276-1210 4/$8. 37 4/6.99

Med Re: - 3 3 1211 4, 7 4/6.99
T Meg Cir LEQ 276040 2/69¢ 2/49¢ @1 05, G, 8N K5 5

_T Sm Red LEO 276042 2559 2ja8¢

Linear ICs

First Quality Devices by Y
National Semiconductor b‘

and Motorola 4

Cat Last NOW

Type No Year  ONLY
301AH 276-017 S 69 49¢
324N 27€-1711 $1.99 1.49
339N 276-1712 $1.99 1.49
386CN 2761731 $1.99 99¢
555CN 2761723 $1.49 79¢
556CN 276-1728 $2.79 1.39
566CN 276-1724 $2.99 1.69
567CN 276-1721 $2.99 1.99
723CN 276-1740 $ 99 69¢
741CN 276-007 $ 69 49¢
741H 276-010 S 69 49¢
3900N 2761713 $139 99¢
3909N 276-1705 $1.29 99¢
391N 276-1706 s2.19 1.99
4558CN 276-038 S 99 79¢
75491 276-1701 $1.49 99¢
75492 276-1702 $1.49 99¢
7805 276-1770 $1.59 1.29
7812 276-1771 $1.59 1.29
_ 7815 276-1772  $1.59 1.29

Project Accessories

¥ IC Troubleshooling Tesi Cllp. Testup to
14 pins with probes or clips Reg. 4.59

276-1950 Sale 2.99
T IC Troubleshooling Tesl Clip. Testup to
16 pins with probes or clips. Reg. 4.99
276-1951 Sale 3.45
® Experimenter Soc¢ket. 2x47 rows of
connected tie points. 276-172 9.95
® Bus Strip. 2x40 connected lie points

Chps 10 socket above 276-173 1.99
@ Slandard Edge-Card Board. 22-pin
1295 mounting holes 276-152 2.9 £

% 2-Volage Source Edge-Card Board.
1368 mounting holes. 276-154 2.9%
3-Voltage Source Edge-Card Board.
1368 mounting holes 276-153 2.9%
22-Pin Edge-Card Board Connector
44-1erminals. 276-1561 2.9%
100-Pin Edge-Card Board Connector
For standard S-100 hobby computer bus

Selected Diodes

Now
Only

2/39¢
2/59¢ 2/49¢

Type Cat. No b:;l’
1N4001 274-1101
IN003 276-1102

1N4004 276 269¢ 2/59¢
1N4005 279 2/69¢
1N4735 2/89¢
1N4739 2/89¢
1N4742 275 2/89¢
1N4744 275-564 2/89¢
Tngger

Oiode  276-1050  $.49  39¢
INS401 276-1141 2/69¢
1N5402 275-1142  2/89¢ 2/19¢

1N5403 275-1143  2/99¢ 2/89¢
1N5404 278-1144 2/81 19 2/99¢

PTC205 276-1114  3/1.39¢

~ SCR’s and Triacs

Oevice  Rating  Ca No #::‘, g:l"
LASCR 200v.1 6A  276-1095 159 99¢
SCR  200v.6A 276-1067 $1.39 89¢
SCR_400v.6A 276102051 49 99¢
Triac  20CV.6A 276-1001 $1 39 689¢
Triac  40CV.6A  276-1000 §143 99¢
BR  SO0PIV 1 1A 276-1151 8¢
BR 10GPIV, 1 4A 276-1152 99¢
BR 100V, 4A 276-171 1.49
BR 200V. 4A 2761172 1.69
BR 400V. 44 2761173 1.89
BR  5OPIV.GA  276-1180 199

Digital Car
Clock Module

276-1554 4.99 each or 5/19.95
M DIP Header. 16-pin spacing Transformers
276-1980 1.2¢ 6-3 Volts 1.2 Amps. 1'ax1'%hex1%6"
7] Right Angle IC Socket. Mounl LEO's 273-050 2.29
vertically  16-pin spacing 6-3 Volis, 3 Amps. 2%6x2x1%"
276-1985 1.48 273-1510
Melal Cabinel. 3"ax2%16x4 12 Volts 5 Amps. 4x2x2%" Reg. B 95
270-251 2.59 273-1513 Sale 6.95
& Metal Cabinel. 4x2%x6 18 Volls {Center Terminal), 4 Amps. Ideal
270-252 3.44 tor 5V {using CT). or T2V sofid-state requ-
Metal Cabinel. 6"4x2%xT% lators. 4x2x2%". Reg. 8.95.
270-253 4.48 273-1514 Sale 6.95

Just add switches and install! Type MA1003,
with MOS/LS! clock circuit chip, green
fluorescent display with four 0.3" digits. Has
2.09 MHz crystal, bltinking colon activity indi-

cator. Six-pin edge-connector.
12VDC source. 277-1003

For any

24.95

Experlmenter s

PC Board &= ]
Simplifies H o
I1C Projects -E— th

Ideal for two-circuit projects. Fire-
retardant copper- -clad board is only
2'2x5x'h¢". Really simplifies inte-
grated circuit projects by extending
leads for easy solderlng

276-151

IC Socket
Wrapping Tool

T,

For making superior, precision connections — without sol-
dering. Wraps, unwraps, and strips 30-gauge wire. Modified
wrap for extra security. No bits, sleeves or special skills

needed. Balanced, 4'2" long. Ai-metal. 276-1570
14-Pin Wire- Wrapplng Sockets. 276-1993 .
16-Pin Wire-Wrapping Sockets. 276-1994 ...
50’ Red Wire. #30 Gauge Kynar. 278-501 . ..
50’ White Wire. #30 Gauge Kynar. 278-502 ..
50’ Blue Wire, #30 Gauge Kynar. 278-503

...6.95

. Pk. 2/1.29
. Pk. 2/1.39
.1.98
1.80
1.99

Low-Profile DIP Sockets

8-Pln. 276-1995. Reg. 2 for $.69 2/59¢
14-Pin. 276-1999. Reg. 2 for $1.19 2/89¢
16-Pin. 276-1998. Reg. 2 for $1.19 2/8%¢
28-Pin. 276-1997. Reg. $1.19 Each . 88¢
40-Pin. 276-1996. Reg. $1.39 Each. 99¢

socket. 275-1301

8-Rocker DIP Switch
Incorporates 8 on-off %
switches. For easy ‘f

change of preset logic
states. Fits any 16-DIP
.1.99

pA™

WHY WAIT FOR MAIL DELIVERY?

IN STOCK NOW AT OUR STORE NEAR YOU!

Prices May Vary at Individual Stores and Dealers

NOVEMBER 1977

A TANDY COMPANY '« FORT WORTH, TEXAS 76102
OVER 6000 LOCATIONS IN NINE COUNTRIES

AmericanRadioHistorv Com
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STROBE FLASH TUBES
VA For Photo-Electronic Flash Or Psychedelic Stroboscopes
A Standard Tube — Similar to G.E. FT-106. Maximum Flash Voltage,
=-1 400; Minimum Starting Voltage (with 4KV Trigger) 200 Volts; Maximum
Watt Sec. Input, 50; Approx. Life at Maximum Watt Sec., 8,000
Flastes: Approx. Life at 1 Watt Sec., 100.000 Flashes.

49
CF-43 3/10.00 10/30.00

Deluxe Tube — Similar to G.E. FT-110. Maximum Flash Voltage, 500;
Minirum Starting Voitage (with 4KV Trigger) 220 Volts: Maximum
Watt Sec. Input. 100: Approx. Lite at Maximum Input, 10,000 Flashes;
Apprax. Life at 1 Watt Sec.. 200,000 Flashes.

29
CF-44 3/12.00

Tel. 312-283 4800
PANES
G T&N;\II;E'O%S

Used In many Panasonic Cassette Tape Recorders,
RQ209A, etc.

4900 Elston Avenue

SMOKE ALARM
U.L. Listed
Loud Atarm Horn
9 Volt Battery Powered

Dept. PEI Chicago, Illinois 60630 -*
6KV TRIGGERING COIL

.45 5/2.00
.45 5/2.00

.45 5/2.00
.45 5/2.00
.79 3/2.00
.79 3/2.00
.45 s/2.00

OYNARANGE

o 600MFD. 360 Volts e Size:1'" Dia. x3-5/8""

Special

40 CHANNEL
CB AUTO
RADIO
CONVERTER

e Converts AM Car
Radio To 40 Channel

CB Receiver

1'2-3 VOLT
ADJUSTABLE DC
SIGNAL HORN

88

CAPAC]TOR E-249 2SB17S AF Amp Output
SC-90 E-250
Converter RF & IF
Q0 e
RECORDING
SOCKET
o Low Noise — HighDensity  CJ-22 l 88 3/5.50
VOICE A ket set with 4%°" hand-
%' thru 7/16' dia-
’ vated ] N-533
e Opens When Circultls Momemar!ly 88
e Low Power Consumption For
VENTILATION FAN —
parent Or Diffused (Two Models)

ol ! 39
Built In Ll'elndlcalorlsss CF-46 l 3/4.00 E-246 2SB172  AF Amp Output
F-249 MINIATURE PHOTO FLASH E-247 2SB172A AF Amp Output
E-248 2SB173 AF Amp Output
SCOTCH
e 28B178  AF Amp Output
E-251 2SB324 AF Amp Output
DYNARANGE Rubycon L@ E-252 2SC645A Mix/Oscillator
CASSETTE OB 7\ Amplifier (FM Radio)
’ VHF Tuner, UXF OSC
KL TAPE 29
o 90 Minute - ea. 2/4.00 10/19.00 > WRENCH KIT
‘ \@ -. Handy seven plece sac-
ACTIVATED P A le. For all hex head
SOLID STATE ™ L= o > . screws and nuts from
SWITCH Sy — Pl meter.
e Locks On When Acti- ] 29
[
Disconnected PKG/4 LED SOLlD STATE LAMPS
IC Compatibility And Cool Op-
eration
e 1.6 Volt/2 Volts Forward Volt-
age 10.0 uA Reverse Current
e Subminiature Size, Red Trans-
e Very Intense Light Source: 2.0 mcd Luminous Intensity
E-156 Pkg/4 Red Transparent
E-157 Pkg/4 Red Diffused 49
Your Choice e pkg.

FIRE/HEAT
SENSOR

W
%\‘ o Oilite Type Bearing For Cool
-y Etfficient Operation 99

N-853 e

PKG/200 /2 WATT
10% CARBON RESISTORS

Lm

e Great Values

) R-70 066

"_/
F-222
4" BLADE
e 115V — 60 Hz e UselnWarning Devices. Alarms. Etc.
v e Ideal For Cooling Electronic
3 omont S 49
2 o N34 e 3/1.35

o Heat Sensor Closes At 135
Deg F.. Opens At 105 Deg.

£ S§-2 049 3/1.35

CHROMALOX
HEAT ELEMENT

e 1500 Watt — 120V
e Size: A 10%"':B.13-5/8":C. 3%

N-889

39

4/1.40

PKG/20 IN3548 DIODES

e 600 maS00P.V.

049 pkg. of 20

—=D-

TRANSISTOR
IN CIRCUIT - OUT OF CIRCUIT
DYNAMIC CHECKER

e Tests Go And No Go At Currents
From 5 ma To 50 ma

e Shows Current Gain. Electrical
Open And Short Circuits

e TestPNP & NPN, Low. Medium and
High Power Transistors.

F-144 777

SPERRY 9-DIGIT SP-425-09
PLANA PLASMA DISPLAY

. e Character Height:
(] IO O
5889555

0.25 Inch
e Brightness: 70 Foot
. A Lamberts Viewing
o Distance: 15 Feet

e .00

3 SPECIALS
90,000 MFD 10 Volt DC
100,000 MFD 15 Volt DC

7 COMPUTER
GRADE
‘8 CAPACITORS
\ » J i

4,000 MFD 25 VoIt DC
5,500 MFD 25 VoltDC
8,200 MFD 25 VoIt DC
2,000 MFD 35 VoIt DC

o Low Capacity Cable

12 FT. SHIELDED AUDIO CABLE
H-11 .29

e Shlelded Single Conductor

SIGNETICS UTILOGIC II 1.C.'S

TP e

Greater Than 1 Volt Noise Margins

High Capacitive Drive Capability

All Units Packaged With

- SP-387A Quad 2-Input Nand Gate

SP-374A Triple 3-Input Or Gate
SP-317A Dual 4-Input Expandable
SP-370A Triple 3-Input Nor Gate
SP-328A Dual D Binary
SP-380A Quad 2-input Nor Gate
SP-334A Dual 4-Input Expandable

CB IN LINE
POWER METER

. e Monitor RF Output On 0-10 Wett
Scale
o ConstantInLine Monitoring

Limited Quantity

F-306 299

- Send for our FREE CATALOG

with Hundreds of Electronic Items
Minimum order $3.00; allow .25 per pound shipping and

SMALL 17-KEY
CALCULATOR
KEYBOARD

o With On/Oftf Switch And K Switch
o Size:3%2"Hx2%"W

E-32 099 3/2.75

Dept. PEI

.50 handling charge. lll. residents add 5% sales tax.
Prices good thru Dec. 1st, 1977 or while stocks last.
Some .items may be of limited quantitites and subject
to prior sale,- CIRCLE NO. 21 ON FREE INFORMATION CARD

4900 Elston Ave.
Chicago, IL 60630
Tel. 312-283-4800




UNIVERSAL 4K x 8 MEMORY
BOARD KIT

$69.95
32.2102-1 fully buffered, 16 address lines, on
board decoding for any 4 of 64 pages, standard
44 pin buss

7WATTLD-65LASER DIODE IR $895

$99.00
teaturing Fairbug PSU.1K-ot stauc ram, RS 232
interface. documentation. 64 BYTE reqister

EXPANDABLE F8 CPU BOARD KIT

4K BASIC FOR FAIRBUG F8

on paper 1ape

PRINTED CIRCUIT BOARD

4.1:2"x6 1 7 SINGLE SIDED EPOX
BOARD 1/16™ 1huwk. unetched
S.60 ea 5 $2.60

2N 3820 P FET s 45

2N 5457 N FET $ 45
2N2646 $ 45
ER 900 TRIGGER DIODES 4 5100
2N 6028 PROG _UJT S 65

MINIATURE MULTI TURN TRIM POTS
100, 500, 1K,2K 5K, 10K 25K .50K. 100K,
200K.500K 1 Meg. $ 76 each. 3,$2.00

CCD202-100X 100 charge coupled device
image sensor .5145.00

$ 85 N33 3 do. .;nav

FND 503 CC. 5~

Terms: FOB Clmbrldqc Mass.
Send Check or Order.

Include Pos!
Order $5.00,

Minimum
'S $20.00

TRANSISTOR SPECIALS

Full Wave Bridges

PRV 2A 64 25A
100 1.30
200 75 1.26 2.00
200 95 1.50 3.00
600 1.20 175 4.00

2?N3585 NPN S: TO 66 S 95
2N3772NPNS TD 3 S 160
2N1546 PNP GE T0-3 -8 .75
2N4908 PNP S TO: $ 1.00
2NB056 NPN Si TO-3 Darhington S 3 70
2N5086 PNP §¢ TD 92 4/$ 1.00
2N4898 PNP T 66 S 60
2N404 PNP GE TO 5 5'S 1.00
2N3919 NPN Sn 3 RF S 1.50
ol PN S TO-92 3'$ 1.00
IN3TET NPN 51 I’O 66 s .70
2N2222 NPN S TO418 5/S 1.00

2N3055 NPNS TO-3
2N3904 NPN'S TO-92
2N3906 PNP S TO92
2N5296 NPN S TO.220

GHPOBHNN

SANKEN AUDIO POWER AMPS
$11010 G 10 WATT
$11020 G 20 WATTS
S1 1050 G 50 WATTS

S|5 95
$27.95

TANTULUM CAPACITORS

22UF 35v 5/81.00 JOUF 10V 8 .25
47UF 35V 5/$1.00 22UF 25V S 40
68UF 35V &51.00 15UF 35V 3/$1.00
1UF 35V 5/$1.00  30UF 6Y 5/$1.00
F 20V5/:5100 33UF 15 S Al
3UF 35V 4/S100 47UF 20v  § .35
4,7UF 15V 5/$1.00 68 UF 16V S .50

6.8UF 35V 4/$1 00

J4LS SERIES  raLst2s 65 LINEAR CIRCUITS
74L500 26 74LS126 65 LMY 75
741502 26 74L5132 80 LM 301/748 31
741502 26 74L5136 - .39 LM30? 30
7415048 28 74LS138 - 72 LM 308 95
74L505 28 7418139 72 LM 3 95
741508 28 74LS161 - 98 LM 318 135
741509 28 74LS153 - .93 LM 319 95
741510 26 74LS155 - 2,00 LA 324 -1.05
74LS11 26 74LS5156 95 LM 339 110
741513 50 74LS157 .98 LM IS8 -1.40
740515 28 7418160 1.02 M0 115
741520 26 74LS16V -102 LM 377 250
740821 26 74LS162 -1.02 LW 380 98
r4L$22 26 74LS163 102 LM 381 -1.25
741526 33 74L8168 -110 LMI82 -1.25
740527 33 74LS169 110 LM 537 -250
7aL530 26 74LS170 -172 (N S53 -250
741832 33 74L8173 139 LM 555 aa
741537 37 r4LS8174 1.05 1LNM5656
741838 37 74L$175 -1.22 NESAOL -2.75
741530 27 74L5190 -1.50 560 2.00
741542 88 74L819t 150 565 10
7aL548 79 74LS192 1.75 966 150
741851 26 74L5193 -1.75  5€7 150
741554 26 7418195 -1.25 703 %0
741590 95 74L8196 - .99 709 25
741573 40 74LS197 99 10 35
7aLS 74 40 74LS22t 125 741Corv. 31
74LS76 40 74LS257 -1.35 747 65
741590 89 74LS258 1.38 LM 1310 -2.50
241592 8BS 7415279 75 1456 95
741593 85 74L5365 - 66 1458 60
74L5109 43 74LS366 - 66 CA3046 %
74LS117 43 74LS367 - 66 3900 a9
74LS113 .43 74LS368 66 B038CC -3.90
74LS114 . 43 2415390 220 WA79IP5 -195

$ .75
19

Send 25¢ for our catalog featuring
Transistors and Rectifiers
145 Hampshire St., Cambridge, Mass.

C/MOS (DIODE CLAMPED) ;xgm’gm" SvTO 2’(‘ F :3
74C10- .22 4012— .22 4023~ 22 4042 VERIPAX PC BOARD mgf NPN TO- 9; 8 35 1.00
74C193--1.50 4013- .40 4024- .75 4046-2.25 This toard 15 a 1167 sinyle sided paper epoxy -
4001~ .22 4015~ .95 4025- .22 4049 board. 4:"x6"." DRILLED and ETZHED TTL |(: SERIES
4002- 22 4016- .40 4027- .40 4050- .40 which will holrl up 10 21 single 14 pin 1C’s 7400 34 S5 74151 .60
4006 1.2 4017-1.05 4028- .88 4055-1.50 or 8. 16, or LSI DIP IC's with busses 2401 14 7445 65 74153~ 60
4007- .22 4018-1.00 4029-1.10 4066- ower sUpply connecior sS4 7402~ 14 7447 B 74154 95
4009- 42 4019~ .25 4030~ .22 407t MV 5691 YELLOW.GREE! 7403 14 744 .65 74155 70
4010 .42 4020-1.05 4033-1.50 4076-1.05 BIPOLAR LED s 90 2404 18 7450 13 74157 58
4011~ .22 4022— .95 4035-1.10 P 100 PHOTO TRANS S 50 7405 18 7472 29 74161 85

WSU-30 Hand wire wrap 0ol used RED, YELLOW. GREEN o AMBER 7406- 25 7473~ .29 74163~ B0
5 : LARGE LED's 6/$1.00 2407- 25  7474- .29 74164~ 95
to wrap, unwrap & strip # 30 wire  $5.30 L6 IMCT.2) - 7408- .18 7475~ .45 74165- .95
MOLEX PINS 100/8 7409~ 17 7476 30 74173~ 1.20
OND DlP SOCKETS 130 1000/$8 oo 7410- .14 7480 35 74174~ .95
2 24 PIN — .40 Ry 10 WATT ZENERS 3.9,4.7,5.6,8.2, 7411 .20 7483~ .62 417 82
8 '4 PlN 25 28 PIN — .50 12,15.18.22.100,150 or 200V . e2. S .60 7412 .20 7485~ B7 74176 .75
0 gl 16 PIN — .28 40 PIN — .60 1 WATT ZENERS 4.7,6.6.10, 12, 15 7413- .39 7486~ 30  74177- .75
00 18 PIN 30 18 or 22V e S .25 7214~ .63 7489 1.85 74180 .65
e MC6860 MODEM CHIP $9.95 7416 .25 7490~ .42 74181. 190
2708 8K EPROM $20.95 7417. .25  7491- 58  74190- 1.00
2522 STATIC SHIF T RE6 $ 195 o Tialior B 7420~ .14 7492. 43 74191-1.00
2513 CHARACTER GEN $ 995 5. .25 7293 45 74192 .83
HEX 32 81T SR € 250 PRV 1A 3A 12A S0A 125A 742
2518 HE o 7426. .22 749a- .70 14193 83
21021 1024 BT RAM s 99 100 06 14 ] 80 10 7427. 25  7495. 65 74194— 85
27078 S 350 200 07 20 35 115 425 7430 14 7496. 65 74195- 52
MK 4008P S 1.95 400 09 25 50 1.40 6.50 7432 25  74107- .28 74196 .86
5280 4K DYNANMIC RAM $ 4.75 600 11 3‘., 1 1.80 8.50 7437 21 742 33 425 1.25
1101A.256 BIT RAM, s 15 800 15 3 90 230 050 7438~ .21 74123~ 65 4279 .87
MM5203 UV PROM $ 695 100020 4 45 170 275 12.50 7440- .14 74125 40 75324
1702A UV PROM S 495 0 OLAR 7441 70 74176- .40 75491 50
5204.4K PROM $10 95 7442 .40 74150- 90 75492 50
82523 S 1.95 i
AY.-5-1013 UART $ 6.95 A 00 400 M7001 ALARV CLOCK CHIP $5.7%
LIGHT ACTIVATED SCR's Y o MINIATURE DIP SWITCH
7018, 200V 14 $ 1.10 REGULATORS CT5206.4 Faur sgsrlsw?xvzr'm::lnss
AR AL TSR 309K $ 95  340K.5.1215 one miniolp packa $1.75
——— — 723 S 50 or 24V. $ 85 €T5-206-8 Eight SPST sw!lches in
MCA 81 OPTICAL LI SWITCH S 50 LM 376 s 340T-5, 6, &, 12 .16 pin dipjpackace ... $2.20
320K-5 or 15V $1 ao 15,18 or 24V$1.10 RV SPET i p— 1
LED READOUTS 32075, 15 78 MG 1.35 oer 370 ( onl 1olstan s
FND 359 C.C. 4 s 95 or 24V S 85 79 MG $1.35 —
FND 70 C.C. .4" s 95 ALCO MINIATURE TOGGLE SWITCHES
R$232 DB 25P male MTA 106 SPDT $1.20

CONNECTORS 0B 255 female

P.0. BOX 74A

CIRCLE NO 5 ON FREE

MTA 206 DPOT $1.70

SOLID STATE SALES

SOMERVILLE, MASS. 02143 TEL. (617) 547-4005

INFORMATION  CARD

WE SHIP OVER 95%
OF OUR ORDERS THE

DAY WE RECEIVE THEM

90¥|d 1SM4eN

FM WIRELESS
MIKE KIT
FM-1 5295
Transt ug o 3 10 0y
- FM Sensitive mike
R e
Crystal or ceramic mlle Runs on 310 9 volts

TONE DECODER KIT

A complete tone decoder on & single PC

@ Features 400 10 5000 Mz adustable
frequancy range. vohage regulation. 567 IC.
Usetul for foueh-lone decoding, tane Durst
deteciion, FSK gemod, signaling, end many
other uses Use 7 lor 12 bution louchons de-
coding Runs on $10 12 volis

Complete Kit, TD-1 ... $4.95
LED
BLINKY KIT
A greal atiention get- ,

ter which ahternately
fiashes 2 jumbo L
Use for name La
Butions or warning
type panel lights

Gomplete Kit, BL-1 -$2.95

Frequency
Counter

$79.95 w7

You've requested it, and now it's here! The CT-50 Fre-
quency Counter Kit has more features than counters selling
for twice the price. Measuring frequency is now as easy as
pushing a button, the CT-50 will automatically place the
decimal point in all modes, giving you quick, reliable read-
ings. Want to use the CT-50 mobile? No problem, it runs
equally as well on 12 VDC as it does on 110 VAC. Want
super accuracy? The CT-50 uses the popular TV color burst
freq. of 3.579545 MHz for time base. Tap off a color TV with
. our adapter and get ultra accuracy — .001 ppm! The CT-50
offers professional quality at the unheard of price of $79.95.

Order yours today!

SUPER-SNOOP AMPLIFIER
A super-sensilive ampiifior which will pick
i 8 pin diop 815 il Groal for monioning
baby's room or as a genural DUrPOse les
ke, Full 2 watts o8 Gutput runs on 810
12 vaits, uses any Lype of mike. Requires .45
ohm speaker

CT-50, 60MHz Counter Kit
CT-50WT, 60 MHz counter, wired and tested
CT-600, 600 MHz prescaler option for CT-50, add . .

CT-50 frequency cownter

65373425

o
et - . o
(XTy
.

UTILIZES NEW MOS-LSI CIRCUITRY

SPECIFICATIONS

Sensitivity: less than 25MV

Frequency range: 5Hz to 60MHz, typically 65MHz

Gate time: 1 second, 1/10 second, with automatic decimal
point positioning on both direct and prescale

Display: 8 digit red LED .4" height

Accuracy: 10 ppm, .001 ppm with TV time base!

Input: BNC, 1 meg ohm direct, 50 ohm with prescale option

Power: 110 VAC 5wattsor 12VDC @ 1 Amp

$79.95
$159.95
$29.95

Size: Approx. 6" x 4" » 2", high quality aluminum case
Color burst adapter for .001 ppm accuracy available in 6
weeks. CB-1, Kit . . .

Complete Kit, BN-9. .54.95

VIDEO TERMINAL
KIT $149.95

A compact 5 x 10-inch PC card that requires only an ASCII key-
board and a TV sel 1o become a compiete interactive terminad for
conneclion 10 your microprocessor asynchronous interface. its
many features are single 5-volt supply, crystal controlled sync and
baud rates {up to 9600 baud). 2 pages of 32 characters by 16 bnes.
read to and from memory, computer and keyboard-operated carsor
and page control, parity error display and control, power-or: ini-

MUSIC LIGHTS KIT
See music come alivel 3 difierent lignis
licher wiih Music of yoice. One Hght for
lows, one for the mid-range and one
Togms_ Each channal InGhidubly adjustadle
and orives up fo 300 watte, Great for paries,
band music, nite clubs and more.

Complete Kit, ML-1. .$7.95
SIREN KI

Produces upward and downward wail Char

police siten a0 oul-

runs on 39 volts, uses 845 ohm

SIX DIGIT
12/24 HR

Y. CLOCK KIT

Want a clock that looks good enough lor your living room?
Forget the competitor's klucges and Iry one of ours! Features: jum-
bo .4 digits, Polaroid lens Kiter, extruded aliminum case available

......................... $14.95
CAR
CLOCK
KIT $27.95
12/24-Hour 12:Volt  AC or OC AUTO-DIMMER

$250
Austomacatty adpsts
dvsplay teighiness
scconding o

o High Accuracy (1 minute/month)
* 6 jumbo 4" LED readouts
« Easy, no-polarity hookup
« Dispiay blanks with ignition !
For DC-11

talization, 'ull a.character ASCII display, block-type see-thrucur- || In 5 colors, quality PC boards and super instructions. All pans are §  Case, mounting bracket lncluded -
mpigie Kit SM-3 ... ... .$2.95 sor. contral . forward spaces. line [| Included, no extras 10 buy. Fully guaranteed. One to two hour as- « Super instructions Car Gloch
CODE OSCILLATO T leeds, rev. line feeds. home. returns cursor. Also clears page. sembiy time. Colors: sitver, gold. black, biue and bronze {specily). Complate Kit, DC-11 $27.95
p:",,u, ,‘,,," B Dw,ém, “,, approx 1 ?:avs l%end of hine, se.lecls page 1 ag’o% reads :om orto men;ovyd c oo
kHz, good for many uses. Great for warning e card requires 5 volls al approx. ma and oulpuls stardar lock Kit, -5 $22.95
draum, battery ehocker. vollage indicator and [l 35 ohm composite video. Alarm Clock, DC-8, 12 hw. only oi| LINEAR  REGS TRANSISTORS
Complate Kit, CPO-1...........$2.60 TH3216 Kit $129.95 | DC-5 with 10 min, D timer $2595 § 555 50 309K .99 NPN 2N3904 type 10/$1.00
i Mobile Versian, DC.7 $25.95 | 556 78 340K-12 .99  PNP 2N3906 type 10/81.00
TH3216. Assembled and Tested $239.95 s 7805 93 NPN T
p PPLY KIT VD1, Video to RF Modulator Kit ¢ 605 | Assembled and tesied clocks available. add 566 . q Power Tab 40W 37$1.00
OWER SUPPLY K s o T ¥ 510,00 10 kit price. 567 149 7812 .99  PNP Power Tab 40W  3/31.00
Complete triple regulated power sunply pro- 324 148 7815 99 FET MPF-102 t 3
vides v.nal:'v’u gfmmu:dmuz«?:- » ;: 600 mHZ B . e . - ype /52.00
Ieng and el vse. ¥ 1030 1 anStors 741 MINI DIP, house marked 10/s2.00 || 1458 -4; 78! 1.50  UJT 2N2646 type 352.00
Roquires 6-8Y at 1 amp and 18 to 3VCT. 380 1.44 723 .49 2N3055 NPN Power 75
Complete Kit. PS-3LT. $6.95 Prescaler
Satinfaction gusran-
DECADE COUNTER PARTS KIT £Slylasagbtedrandtasted twad o1 money refund: . [] ol ]
Includes: 7490A 33 MHz counter, 7475 latch. Extend the range of your counter to 10 times higher In frequency od Ordets under S10
’1:;:’:50&? :Emn ,Ie.::m';:ul::m“hmﬂ Works wlth any counter. High sensitivity input with built-in on-chip Phone ogd 76c. COD add
1ators, ails and insiructions on
Now 1o Burls B0 casy m COS! irea. SOUIDT pre-amp. ordors PNy o T3 BOX 40 RO 0
Kit of Parts, DCU-Y ............$3.50 PS-18.—10 5995 welcome LU
NOVEMBER 1977 CIRCLE NO. 49 ON FREE INFORMATION CARD

AmericanRadioHistorv.Com

115



(" _PLANNING TO et Lwa:w;-—;o;:,;;,,;:ﬁ Operation Assist

] thandy. print O
| X = |(youhave nolabe I you need information on outdated or rare
/ J equipmeni—a schematic, parts list. etc.—another reader
= | Name ease prnn might be able to assist. Simply send a postcard to Opera-
BN *\ tion Assist. POPULAR ELECTRONICS, 1 Park A
g . b ve.. New York.
) Address—— | NY 10016. For those who can help readers. please re-

[N
. |" e spond directly to them. They'ii appreciate jt (Onliy those
|

Let us know 8 weeks in advance so that you X items regarding equipment not available from normal
won't miss a single issue of POPULAR - /— = sources are published.)
tate- e

ELECTRONICS.
NEW ADDRESS HERE 0212

Attach old label where indicated and print
new address in space provided. Also inciude

your mailing label whenever you write con- Pr'oclao Model 300 triggered sweep oscilloscope with mag-
cerning your subscription. [t helps us serve Name - nifier feature and Model 111 Em and Gm tube tester. Need
you promptly. please print schematics and instruction manuals. Also means to generate
Write to: P.O. Box 2774, Boulder, CO 80322 Address Apt.___ set-up data for lubes after 1955. Len Kerchner, 96 Cryan St,,
giving the following Information: Chicopee, MA 01020.
[ Change address only ] Extend my subscription City
IPTION ' Hickok Model 800 tube tester. Instruction manual and sche-
ER= s SUBPSCmRnt enclosed State Zip ——— matic. James G. Miller, 4951 Glenalbyn Dr., Los Angsles, CA
0 1year $12.00 0 Payme & Additional postage on foreign orders: add $3 a year for Canada, 35 90065
Allow 30-60 days for (1 extra BONUS issue) 2 year for all other countries outside the U.S. and its possessions.
delivery. [1 Bill me later Cash only on foreign orders, payable in U.S. currency. / Sentinel military oscilloscopes (clrca 1960's). Instruction and

repair manuals. Lester Neal, Route 5, Seymour, IN 47274,

Gretch slectronic guitar amplifier. Schematic or information
on output coupling transformer. Jack M. Frazier, 1063 Wil-
son, University City, St. Louis, MO 63130.
MOTOROLA EXORCISER &
MEK D1 & MEK D2 COMPATIBLE MODULES Coastwise Electronics "Ferret” Model 600 r-f signal gener-
MEKG80002 — 6800 KIT ONLY $235.00 "‘;g';':,,‘;;:;,:‘_‘;_,ns_ oo el ator. Schematics, technical and calibration information. Jim
0

3602 16 Sio G Cor. B Conaway, B-105 University Village, Athens, GA 30601.
1600 PLUS MOTOROLA TV MONIYORS PRIME
9615 4K EPAOM Modulv 1170241 350 00 Model M13000 100 12" duolay 521895

| .
%2016 P Punse 100 3330, Mol M2000185 9" aupiay a3 Tektronix Model 535 oscilloscope, type K module. Operation

62ClBNIS TSN Nbduts 35009 manual and schematic. Terry Garrity, 326 W, Bivd., Bismark,
MICROPROCESSORS pun w v o - . ND 58501.
Goun Vi s

Foort) e
wooe

.2

&
3
FRREIZANE

Hammariund Model DX-215 raceiver. Schematics or owners
manual. Karl Williamson, Box 251, Fenton, MO 63026.

sisa53ssas

ee¥iZiesacas
ATSIRIIAINSY

Lafayette Model HA-225 shortwave receiver. Schematic, op-
eration manual or alignment information. David Norton, R
811 Taylor Ave., Scranton, PA 18510.

ES5¥IISTINEIS

2%

HFE Model T-4214 transistorized oscilloscope. Manual or
schematic needed. Jack D. Generaux, 2919 Formay Ave.,
Grand Junction, CO 81501.

Aiwa Model 75T-01 “Commander” television. Need sche-
matic. Harry Werner, 555 Casey Rd., E. Amherst, NY 14051,

S aSISLIERAIFRBISIIIT

Central Electronics Model B sideband slicer, multiphase Q
multiplier. Schematic and alignment information. Charles Se-
gar, Rt.1, Box 94, Sawyer, M1 49125,

Trlumph oscilloscope. Need instruction manual. Tim Wagar,
266 40th Street Way #E, Oakland, CA 94611.

£VK 99 - 6800 MICRO SYS

n o Jackson Model 640 test oscillator and Model 633 dynamic

4 tube tester. Supreme Model 550 deluxe tube tester. Need
schematic diagrams. Jaime Joel Varela G., Box 2000 {c.g.),
San Satvador, El Salvador.

»
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RCA Model 8K superheterodyne receiver. Schematic or any
available information. Warren W. Painter, 9613 La Tuna Can-
yon Rd., Sun Valley, CA 91352.
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‘CHAR GEN/ENCODERS/UARTS

51883 695 52350 USRT
COMPUTER KITS 16028 550 16718 Aswor 29.95
MOT MEK6800 D2 L AYS51013A 550 1482 1395

p—— — i 16802 KR ArSioteal T a2 13 Diasound Model MC-50A stereo (serial number
2N 21 E 2 >
= (N N AMIEVK 99 K RArSa20]TV, SynchiGen o 5000190880). Need component No. AN272. Oliver K.
Z 80A amH 549,95 Iefiescen JRIGLOOIKT ; MME369 Prescaler Brown, Rt.1, Glen Flora, W1 54526
Assemblcd & Tested $199.95 2.80 25K $29.95 Vafs Computerbook 1 4 glruSto d .
25MHy : NSC Scomms Ki MM5376 Calc Chip
Kit Price Only $179.95 NSC K“’::am”(l\ » €T5001 Cale Chip X
Features INTEL 3404 6 but levch 29 IMSA 8080 /22 p fﬂug:"‘cc'f:kkccr:n 3 Philco Model 42-380, code 121, superheterodyne receiver.
i ovspowsr 21L02. 450ns, Dip Switch PIC-8 Priont. & lock Chip . & 7 i
AR e s e v MMB5316 Clock Chip X Schematic, parts list and source of tube. Robert J. Galligan,
vt blocks, No wart states, fully but 5 Ceomemeo 2.2 ¥ MM5375 Clock Chip Box 326, Niantic, CT 06357.
red_ batlery back-up. Byte Saver RO32513 Lower Case
*l_ Ptus the firs1 32K Stanc thorv* Bytesaver w/PROM X R032513 Uppercase
Board Uses 2114 4K RAMS Dazzle X AY52376 Keyboard Encoder
S 56999 D+ A . AY53600 Keyboard Encoder
B99.98 JS-1 Joystick X MME571 Char gen
8K EPROM/RAM Kit MME574 Char gen
2PU Kit B MME575 Char gen

LOWEST PRICES YET

Apelco Modsl AR-9 CB transceiver. Schematic and service
manual. T.E. Huxhold, Box 36, Frederick Acres, Hardy, VA
24101,

SPECIALTY CHIPS Cossor Model 4100 oscilloscope. Instruction manual and

34702 Baud Rate Gen z schematic. Elliott Lea, 14 Jonathan Ln., Cheimsford, MA
upD372 Floppy Contraller K 01824
o upD371 Meg Tape Controller b
0 4 2 App Notes for 17C2 Floppy
b e WD 1771 FI i X .
e .. AYS 3550 f:pSvr\:'g;ﬁ.," § Western Electric Model 1-BA telephone answering set. Op-
54 MK5007 Counter i i i
A ke 23 eSO " eration and repair manuals. P. Dounson, 914 W. Mistletoe,
W0 1947 Dual Baud Gen X San Antonio, TX 78201.
ICMY2081P) Ct: Disp. Draver
All Stipments FCM or UPS.  Orders 1CMT0451PI Siop Watch Chip . "
urder 10000 sdd ';:bohagd:::’g e e IR "a’f Gen Solar capacitor analyzer Model CE. Schematic or any avail-
postage. rders over A 300 Sow Fen " 1 "
handung & porisse. Mastercharge/Bank. [l RF Modursior ! able Information. John Strada, 8110 Coleglo Dr., Los An-
amencard/COD aceepted w/25% deposit. B500-1 TV Game Chip X
B W ENGR ITeamtory Calornia Reudents add 6% tax. Foreign AM57100 Game Chige gsles, CA 90045.
e A Ll K3 with specual pricing for Orders add 8% handllag. All parss prime MMS3104 Clock

R . e < Deus factory tested guaranteed.  Same day LM 1889 Madulator Y .

Camgpl (oolarg e 0ty 12 o tor s avamstin o (A1 fonlis Dade o ¢ Lamba Model LAS0-30B power supply. Owner's manual and
schematic. J.L. Van Over, 5488 Lance Rd., Medina, OH

44256.

NSC Voltege ey
NSC e,
intel Data Boak

NSC Tranustons
et Mo racanas tandbosk
s Campinte us Lemnity Coutie

(2708 price war $21.95 4
8K Ram Kit $179.95

Aaytheon Ouadi/Oush
New Gi moy

.BOX 17329 ot
Irvine, California 92713 3 ter .c A'Q U.S. Army 'T*Ig:duv Corp:’ Model Bgf:za—;:lc%ego Op;ég-
" a, tor's manual and circuit diagram. an and, Box v
New Phone (714) 558-8813 santa B0 Grand Cayman, Cayman Islands, B.W.1.
CIRCLE NO. 4 ON FREE INFORMATION CARO I Hickok Model 532-533DM-534A-534B-600 tube tester. In-
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struction manual, schematic or any available information.
Frank R. Crim, 1321 SW. 95h Ave., Deertisid Beach, FL
33441,

Nekermann A Korting West German radio/stereo (NR
828/43). Service manual and/or schematic. Rex Faulkner,
2677 Estelle Ct., Smyrna, GA 30080.

National Model NC-100X receiver. Schematic or manual.
Edward S. Sears, 174 Charles Or., Valparaiso, FL 32580.

Bell Model 2425 AM/FM stereo amplifier. Service manual
and/or schematic. Paul Parkhill, 1094 So. 5th Ave., Kan-
kakes, iL 60901

RME multi-band communications receiver. Schematic and
any available information. Scott Brissey, 414 Bloom, 1st Fir.,
Highland Park, IL 60035.

Tech Model TO-3 oscilloscops. Information, schematic and
manual. John Visser, 12627 98th Ave., Surrey, British Co-
lumbia, V3U 2K7 Canada.

National Electronics Labs Type CA-1267 volce operated

relay. Schematic and operations manual. Mike Roman, 930
State St., Grinnell, 1A-50112.

UMC Model 24A-C oscilloscope. Need technical manual.
Sgt. Ron Hathcock, C Co 32 Sig BN Box 107, APO 09757.

Lafayette Model KT-320 shortwave receiver. Operation
manual. David B. Stancel, 99 Morris Dr., Ringgold, GA
30736.

Tektronlx Model 514-D oscilloscope. Need manual. Anthony
Matlosz, 419 Rahway Ave., Elizabeth, NJ 07202.

Teac Model 505-3 reel-to-reel tape recorder. Need service
manual. Melvin McDaniel, 1822 N. Appleton St., Baltimore,
MD 21217,

W.T. Grant Model 1004B30 S-inch TV receiver. Schematic
and service information. James E. Saffin, 919 Ford Ave., Og-
densburg, NY 13669.

Midland Model MID 7040A07 cassette recordar. Need sche-
matic. Fabian Velazquez V. Virrey de Mendoza, 937 Morelia,
Michoacan, Mexico.

Lexington (Div. Concord Electronics) Modsl LE-1 stereo re-
ceiver. Schematic and service information. Frank, 217
Ridgedale Ave., Florham Park, NJ 07932.

Rider radio manuals Vol. | through XXIIl. D.A. Swindal, 1112
San Jose Ln., Hanahan, SC 29406.

Ampex Model 008 stereo console. Need schematlc. K.G.
Brown, 5032 Glibert Or., Fort Worth, TX 76116.

Eico Model 753 transceiver. Need source of No. 751 ac
power supply. R.J. Hickey, Box 673, Comer Brook, New
Foundland, Canada.

Heath Model EVB0SA universal digital Instrument. Schemat-
ics, inst-uctions and/or manuals. J. Baker, 1718 E. Galer,
Seattle, WA 98112,

Bell & Howell Model 2295 tape recorder. Need schematic.
iT&T Model 6521 FX stereo combination equipment. Sche-
matic. G.W. Farr, 85 Violet Ln., Lakeland, FL 33801.

Magnatone Modsel 200 hi-fi stereo vibrato. Schematic, tube
(Continued on page 118}

ACOUSTIC COUPLER BY NOVATION

@‘47.50

This ariginate only
coupler was manufactured
for use in T.d. 725 data -

It is compatible with Bell 103 and 113 daty

terminal.

seis or the equivalenl. The coupler uperates asynchronuusly
to a maximum speed of 300 baud in the lull or hall
duplex mode. All signal output are compatibie  with TTL

Transmit freq. is 1270hz. for mark and 1070hs. for space.
Receive freq. is 2225hz. for mark and 202S5hz. for space.
Unit reqnires 12 volts and +5 volis for operation,
Complete with schematic and all pretinent information,

fully reconditioned. calibrated and guaranteed.
e L L L L T T R

R§232 TO TTL TO RSHZ CONVERTLR Ki1

PC. BOARD AND SCHEMATIC Ol $4.50
(OMPLETE KIT WITH COMPONINTS v .$6.50
= su,.w [
PC. BOARD MATERIAL 00 %0 5 L AN
1/16” glass epoxy oopper clad | L &‘.
1 oz. 2.sided or 2 oz. V- w .
sided -
size 10 100 ETCH MATERIAL
T X6 250 19.95 Ace makes it easy with etch
5 x7"" 4.00 29.95 powder. Etch’em to your own|
6 x6" 4.00 29.95 specifications.
4"x 12" 5.00 39.95 EP-1....makes..1qt.........81.50
fContact ACE For Quotes On [ EP-2..makes. . lgal. ... . $3.50
ustom  Sizes. Iwith iostructions)
HEAT-SHRINK TUBING ASST. 2567 lengths in varinus
sizes and colors. $2.95

TEFLON TUBING ASST. 25/6"

Iengll»s mnoovard
and _culors.. -

1~ PRECISION RESISTOR ASST. 200 FOR ONLY $4.95

ASST contsins a balanced inventory.

ZENER DIODE 1N752 5.6V 400mW
1000 _FOR $49.95

100 FOR $5.9%5

LB, MIXLD ELECTRONIC HARDWARE $1 00
PITTMAN 12VDE MOTOR $1.05 EACH

The Pittman rune an ax fow as 2 wolie, rated

12 volts 250 ma.. 2.87 o1 Inrque al
TRSONURPM. 1-1/87dia. X2 long with U118
shafl. New. guarantecd.............. 19 far $15.000

. g
KYNAR WIRE WRAP WIRE
Solid silver plated 30 AWG
blue, red, vellow. black,

STANDARDS KIT
An assortment of precision
components for calivration of

N green. or white,
test equlpment. Kit includes 100" “spool. $2.50
{101 assorted 1% capacitors, -
500° spool... .$5.95
{110} assorted 0.01% resistors, 1000° spool $9.95
and (1] temperature compen—§ JcAWG red or black
saled zen reference diade. .
ONLY $6.95 500°spool. .......... -....87.95
e S 6 1000"poal . . $12 50

BISMUTH ALLOY

10K LINEAR POT

LN 1T shafi, | Tdia Melts in boiling water. 4oz,
i base. . .$.75¢ca fingor $3.95 b, ingor $99S§
10 for $4.95 FUN TO PLAY WiTH!

LINEAR POTS W/ SWITCH

TRIAC
1K rated at 125vac 3A. G.E. SC51B 15A 200V
Shaft size: % 'x1.5/16 in presa {it cas. ldeal
10K rated at 125vac 3A. for color organs.
Shaft size: %x5/8" $1.50 10 for $7.30 S1.00

H R
\Q i T m‘ EWLETT PACKARD
FOHZ" CAYSTAL TIME BASE 7730 .37char. RED
INI KIT INCLUDES MM5369 cammon anode

AND 3579.545HZ. CRYSTAL ONLY S5 EACH
ITH SCHEMATIC .. ... .53.95 I|N9‘4B 100/84.95 1000/$39.95
z COMPUTER GRADE CAPS
31D COMPULYTIC
$900MFD-60VDC 10/512.50

EAGLE - PICHER
F6VS5 6 volt § A

spill - proof, rechargy’
Ible batigny. 24.000MFD-50V $4.50 Ea
$12.50 ea.

10 for $99.96 INFRARED SENSOR PAIR

NEW: 1 YEAR WARRANTY 1 ea. Infrared LED

1 ea. Infrared Dey
$1,00/set |

10.-TURN PRECISION POT
SN t—————
Spectrol, model 534 L5% MDTQ“O'I-WATT AUDIO AMP

res. and ¥ .26% lin. %x
ONLY $.49 EACH

%' shatt. Available in SK_I
10K. or 50K $250 ea Same as MFC6070
8 pin mini dip.

ny 10 for $19.95 in
10 FOR $3.95 W/DATA

SEND FOR OUR FREE CATALOG] MINIMUM ORDER $10.00

TRONlC‘rEm; nclude check @r money wrder.

!LEE
A C E N0 COD: Tevas residents add 5% 1aa

5400 ”lllfh-"dnl- B8 Cansds and Merico add $2.50. Ovérveas
Wouston. Texas 27002 counteies add §5.00 for surface rates,
£713) 6889114 We pay poastace up 10 10 paunds

CIRCLE NC. 2 ON FREE INFORMATION CARD
NOVEMBER 1977

E——— NEW LS| TECHNOLOGY

FREQUENCY COUNTER

TAKE ADVANTAGE OF THIS NEW STATE-CF-THE-ART COUNTER FEATURING THE
MANY BENEFITS OF CUSTOM LSI CIRCUITRY. THIS NEW TECHNOLOGY APPROACH
TOINSTRUMENTATION YIELDS ENHANCED PERFORMANCE, SMALLER PHYSICAL
SIZE, DRASTICALLY REDUCED POWER CONSUMPTION [PORTABLE BATTERY
DEFENDABILITY, EASY ASSEMBLY AND

OPERATION IS NOW PRACTICAL],
REVOLUTIONARY LOWER PRICING!

DISPLAY:

SIZE:

ACCURACY

ORDER BY PHONE OR M

WILL FIT INSIDE COUNTER CABINET.

CHARGE $1.00.

CIRCLE NO. 43
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FEATU3ES AND SPECIFICATIONS:

8 RED LED D GITS .4° CHARACTER HEIGHT
GATE TIMES:
[AUTO DEC. PT. PLACEMENT)
RESOLUTION: ¥ HZ AT t SECOND, 10 HZ AT 1/10 SECOND.
16 MV RM3 TO 50 MHZ, 20 MV RMS TO 60 MHZ TYP,
INPUT tMPEDANCE: 1 MEGOHM AND 20 PF
[DIODE PROTECTED INPUT FOR OVER VOLTAGE PROTECTION.|

1% LBS. 3" High FREOUENCY RANGE:
COLOR: 6" Wide SENSITIVITY
BLACK 5%" Deep

1 PPM[r .0001°
STABILITY: WITHIN 1 PP PER HOUR AFTER WARM UP [.001°
IC PACKAGE COUNT: 8 [ALL SOCKETED]

INTERNAL POWER SUPPLY: 5.2 V DC AT 800 MA. REGULATED.
INPUT POWER REOUIRED: 8-12 VDC OR 115 VAC AT 50/60 HZ.

COD ORDERS WELCOME POWER CONSUMPTION: 4 WATTS
INPUT CONNECTOR: BNC TYPE
KITH#FC-50C ...« 60 MHZ COUNTER WITH caBINET & p.s....... $119.95
KIT#PSL-650 .- - - .. ... .. 650 MHZ PRESCALER [NOT SHOWNJ .. .......... 29.95
MODEL#FC-50WT. ... .. 60 MHZ COUNTER WIRED, TESTED & CAL. ....... 165.95
MODEL#FC-50/600 WT. . s00 MHZ COUNTER WIRED. TESTED & CAL. 199.95

KIT #FC-50C IS COMPLETE WITH PREDRILLED CHASSIS ALL HARDWARE AND STEP.BY-STEP
INSTRUCTIONS. WIRED & TESTED UNITS ARE CALIBRATED AND GUARANTEED. PRESCALERS

TERMS: FOR SHIPPING, HANDLING & INSURANCE
TO US & CANADA ADD 5% ALL OTHERS 10%.
FLORIDA RES. ADD 4% SALES TAX. COD

OPTOELECTRONICS, INC.
BOX 219 ¢ HOLL ¥YWOOO, FLA. 33022 e {305) 921-2056

ON FREE INFORMATION CARD
17

SECOMD AND 1/10 SECOND

10 HZ TO 60 MHZ. [65 MHZ TYPICAL].

J:AFTER CALIBRATION TYPICAL.
XTAL]

ST
BANKAMERICARD

2 90€|d 19M4eN
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l Sanstaction 100% guaranteed l
] PO BOX 2542P I
1 Sunnyvale, CA 94087 |
l C 0.0 Orders Phone {day or nighl) 3084354.1448 l
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CIRCLE. NO. 25 DN FREE INFORMATION CARD

PRECISION RESISTOR KIT

METAL FILM, 1%, RN60
TEMP COEF 50 ppm

Y4 WATT, COLOR BANDED
60 values, 2 resistors each
supplied in a 15 drawer,

60 compartment cabinet

$27.75

SHIPPING CHARGE $2.00

RESISTOR ASSORTMENT 12251
2 RESISTORS PER VALUE

105 100 499 165K 4.53K  7.50K 13.0K 22.1K 442K  80.6K
20.0 130 604 200K S5.11K 8.45K 14.0K 249K 48.7K  90.9K
30.1 162 750 249K 549K 9.09K 150K 27.4K 523K 100K
49.9 200 10K 301K 6.04K 10.0K 162K 30.1K S$7.6K 147K
604 301 121K 348K 649K 11.0K 17.8K 340K 634K 210K
76.8 402 140K 492K  6.98K 121K 200K 40.2K 69.8K 464K
|270 s16.05 |C 3 14 3295
A 1 x8BK EROM CLOCK CMIP
MAN 72 99 FND 359 ~ 59 $1.29

i DL702 .99 MVIOB 6/51.00)|1024 bit static RAM 16 pin

NSN 74R .99 RL 209 12/81.00

1101

$.69 745200 3.25|[WM5369 Dvider moe $2.35
1103 69 7489 1.75 Crystal 3.58 MHZ cofor TV $1.50
17024 595 82523 275\ UART
5262 99 931410 1.39] Avsi0i3a $6.95

FREECATALOG AVAILABLE ONREQUEST
Satistaction guaranteed. Shipment will be made postage prepaid within 3 days from
receipt of order. Payment may be made with personal check, charge card (include
number and exp. date). or money order. Phone Orders — BofA and M/C card or C.O.0

Add $1.00 1o cover shipping and handling it order is less than $10.00.
Calitornia residents add sales tav. Include shipping expense for orders shipped out of

U.S. and Canada approx. 10 ol order,

INTERNATIONAL ELECTRONICS UNLIMITED
VILLAGE SQUARE, P.O. BOX 449 DEPT P

-$ CARMEL VALLEY, CA 93924 USA

—ey PHONE (408) 659-3171

CIRCLE NO. 67 ON FREE INFORMATION CARD

@@l@ﬂﬂ@

BILL GODBOUT ELECTRONICS
BOX 2355, OAKLAND AIRPORT, CA 94614

TERMS: Prices good through end of magazine cover date.

Cal res add tax. BankAmericard /VISA® /Mastercharge®

orders ($15 min) call (415) 562-0636, 24 hrs. Allow up

to 5% shipping (more for power supplies); excess re-

funded. COD orders OK with street address.

i for 21

B beautiful
Lt

------------------------------q

12A at 50% duty cycle. [ ]

.05V regulation, current @ 4000
limiting, crowbar over- § 4001
voltage protection. Easy § 4002
to build, compact kit. @ 4007

Excellent for powering @ 4008
ham, CB, and automotive il 4009
cquipment from the Ac 84010
line. Plcase include & 2011
sufficient postage; case i 012
& hardware not included. 1 4013

124 B4 SUPPLY $4550i:

------------. 4020

ADD 24K OF MEMORY T }
YOUR COMPUTER — $450

l
[ ]
[
Now you can buy 3 of our popular 8K ECONORAM 1™ boards 1
for $450. Features? All static design (eliminates ]
dynamic timing hassles); tri-state outputs; configured 1
as two separate, independent 4K blocks with individual =
[}

[

[]

]

[ ]

CIRCLE NO. 28 ON FREE

118

INFORMATION  CARD

:New from VECTOR..

] VP2 ASSEMBLED MICROCOMPUTER CASE...an
B adjustable packaging system for $-100
B buss microcomputers.
B hardware for 12 cards, with provision
cards total
B Instantly accessible
fl slip out covers; sturdy chassis plate
B for power supply

OPERATION ASSIST
(Continued from page 117)

diagram and service Information. Gus A. Green, 12692
X Green St., Boron, CA 93516.

Card guides and

Paco Model ST-45 AM/FM tuner. Schematic and multiplex

on .75" module. T. Turbak, 947 Ludlow St., New Bedford, MA 02745,

interiors

centers.
with
Hallicratters Model S-38C ham receiver. Schematic and

And...it's s;;z‘;g owner's manual. Mark Joseph, 9104 Bennett Ave., Evans-
- A= '--'-- ton, IL 60203.

Gult Coast Electronlcs Model AF 28 51 1604000-114 pow-
er supply training aids E.A.F.B. Ownerj‘s manual, operation
manual and schematic. Trav—ler Radlo Corp. Model

25 4037 0. TS-382B/U audio oscillator. Schematic and maintenance
29 4040 1% manual. Jack Aquilar, Apartado 11-407, Mexico 11, Mexico
34 4041 0. City, Mexico.

29 4042 0.

28 4043 0. Phone-King Model J36 phone answering machine. Sche-
53 4044 0. matic or address of manufacturer. Tri-Town Electric Co., Wil-
53 4047 1. low Creek Rd., Lenox, MA 01240,

29 4049 0.

29 4050 0. B&K Precislon Model 960 transistor radio. Owner's manual,
50 4051 1. schematic and any avallable information. Wiltrid J, Cote Il
23 4052 1. 704 S: Filbert St., Stockton, CA 95205.

90 4053 1.

45 4060 5 Halllcratters Model SX-99 shortwave receiver. Schematic
23 4066 0. needed. Sony Model TV-74, Serial No. 15382. Schematic
55 40698/ with voltages and oscilloscope waveforms. Mike Carter, 400
50 74C04 0. Home Dr., Trafford, PA 15085.

23 4070 0.

20 407t 0.5 Preclse Modsl 308-C oscilloscope. Need schematic and/or
29 4073 0. manual. Steven Housholder, 227 S. Third Ave., Lombard, IL
03 4075 0. 60148,

29 40768/ =

;g 433‘1:] g3 (l) ; Multi-Products CitiFone CB transceiver. Need schema!ic
73 a11e 0. and tube line-up. Billy L. Nielsen, Rt. 2, Box 253E, Radcliff,
53 14511 .60 LA

50

protect for each block; zero wait states (4 Miz Z-80s ---------- g::gna‘lerogzlxN1C1_716736578C:I:‘::zr. g::;(m%ﬁﬁx::fd%inzzg
use 1 wait state, implemented on board); provides vec- randson 0’ a NOH)Il'EO... ’ ’ ' '

tor interrupt if write attempted in protected block. ‘heap clock

Fully buffered. Fully socketed. True low power Knight-KIt Model 400A tube checker. Need tube chart. H.A.
#SPC-24 Three 8K ECONORAM II kits.. -$450.00 g Still only $14.50. 6 half-inch read- Davis I1, 8803 Montery Ct., Indlanapolls, IN 46226.

#CK-008 8K ECONORAM 1T (Kkit form)........... .$103.84 outs give 12 or 24 hour display. In-

#CK-010 Same but assembled, tested, | yr warr..$188.50 cludes circuit board, parts, transfor- Bendlx Model PATR-10A flightweight transceiver. Sche-
#CK-007 4K ECONORAM II (kit form)........... .$100.00 mer-=-everything except case. Socket matic and operation manual. Motorola Model FMTRU 5-V
¥CK-009 Same but assembled, tested, 1 yr warr..$120.00 i included for clock IC. Kit form only.

transceiver. Schematic and operation manual. Gulf Coast
Electronlcs Model AF 28 51 1604000-114 powser supply.
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Schematic and owners manual. Joaquin A. Araujo, 225 La-
vaca St., San Antonio, TX 78210.

Wards Model JWR764A airline phonograph. Need tube
#3516 GT and schematic. Van Duncan, 2338 Woodhurst
Dr., Richmond, VA 23233.

Precision Apparatus Series 10-54 tube and set tester. Op-
erating instructions, schematic and parts list. Martin A, Wein-
er, 16 Judith Ln. , Monsey, N.Y. 10952.

RCA Model RBC-1/CRV-46148 receiver and Model
CRV-20130 power supply. Schematic and alignment in-
structions. Paul E. Sotheim, 1115 1st Ave. N., Greal Falls,
MT 59401.

Estey Electronics Orcoa concert organ. Need power trans-
former #66—-0003A.Howard Watts, 3040A Whittier, St. Louis,
MO 63115,

United Scientific Labs Contact—23 CB radio. Schematic
and operation manual. Charles McKinney, 11152 Speed-
way, Parimont, WV 26554.

Astrodata Model 6190 time code generator. Operation and
maintenance manuals. Michael Schulsinger, 1002 Wood-
lawn Ave., Springfield, OH 45504,

Hallicrafter Model RBY-1, Type CHL-46195 receiver. Need
schematic, service information and operation manual.
George A. Mikulka, 42 Roseleah Dr., Watertord, CT 06385.

Truetone Model DC—4850 auto radio. Schematic and parts
list. Sylvanla Model 4315M hi-fi record player. Need model
number and manual for record changer used with player.
Charles D. Prater, Edna, KY 41419,

Solar Model CE capacitor checker. Need manual and sche-
matic. Maurice Trego, 1612 E. 31st Court, Des Moines, 1A
50317.

Zenlth Model E1345 black and white television and G. E.
Trimline 500 stereo. Need schematics. Michael Persic,
18021 Karen Dr., Encino, CA 91316.

Tektronix Model 585A oscilloscope and |.T.&T Model
1735D oscilloscope. Schematics and manuals. A.F. Carlson,
University of Miami, Chemistry Dept., Box 248148, Coral Ga-
bles, FL 33124, O

For
faster
service

USE
LIP
CODE

all

BLF*BLF BLF BAF R
KEY-TO- MAGNETIC
TAPE RECORDER

Singer/Pertec 4301-7 & 4311.7 systems
with display station, keyboard, 7 track
magnetic data recorder, controller, etc

Units are used, and were in good run
ning order when reihoved from service.
Sold “"AS IS", tapes not included, ship-
ped via truck, freight collect — customer
pays all shipping. Manuals available

separately. Sh.Wt. 200 Lbs.
Md. 4301-7 .. ..$218.88
Complete Marlizal . $28.50

Md. 4311-7 lincludes vemon data com
munication channel . .$248.88
Complolo Manual. . . $28.50

=S

1
OTHER glNGER SYSTEM; ... includ

ing Md. 52 Line Printer, Work Station,
Employee Entrance Station, etc. are
available from B&F. Send for catalog.

i SAVINGS
‘& Qu

““lJu.SPEAKER SYSTEMS KIT

515 quency tones and wide dispersion of the
"\ bass tones. Size: 17 x 10% x 9%". Sold
i with two 8"

with SUNPLUS

Fantastic air-suspension enclosures, de-
signed_for direct dispersion of high fre-

woofers; two 4°° dome
tweeters; two crossover networks; grill
cloth and instructions all the parts
you need to build a pair of quality air
suspension systems! New, all U.S. made.
Sh. Wt. 35 Lbs .7ZU70242. $49.50/set
CABINETS ONLY
Cabinets described above, less other

TV HOCKEY/ "" Ly
SOCCER GAMEI F  “ [

4 games in 1, Joystlck comvols LED
scovinq Novuce/Expan. Features hockey
mode in which player retains & shoots
plick wml‘ stick-handling up & down ice.
2-dimgnsional play. 116VAC. Wt.5 Lbs
7HU7D284. . $22.50 ea . $100.00 for 5

b ol

ts, sold in pairs. Wt. 25 Lbs.
$25. OOIpmr . $80.00/4 pairs

TV-COMPUTER i
| INTERFACE KIT|
Only $7.88 each! ' |__ ’

LASER DIODES! 6to 9.5 W
Emit coherent infra-red, with data
& PE‘s Sept article on laser diodes.
Wt. 4 0z. 6MI60464 . $6.88 ea.
LOGIC Power Supply KIiT: 5V, 1A
5 volts, 1 amp, regulated. No case, all
other parts supplied. Sh. Wt. Z Lbs.
7C70267. . . $6.00ea. . . $15.00 for 3

Converts any standard TV into a com
puter monitor. Self-contained RF oscil
lator & modulator allows easy interface
of any video output device to a standard
TV set. Kit consists of parts of a video
game, includes power supply & data.
Sh.Wt. 5 Lbs. .7ZU70213. . Qty. Ltd
$7.88 each . .or. . $48.00 for 7

B&F ENTERPRISES
Dept. “'P"
119 FOSTER ST.

mail

ot SEND FOR OUR FREE CATALQG — THOUSANDS OF SURPLUS BARGAINS AVAILABLE FOR HQBBYIST & ENGINEE

Phone Orders Welcome! Charge It, with
BAC, MC or AE credit cards. No COD's.
POSTAGE: Please add postage

PEABODY, MA. 01960
{617) 531-5774
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DX LISTENING the target area—Music Time in Africa, show called The Week in Switzerland.

(Continued from page 93)

Holness, Fri. 1130, Sat. 0330. A Jolly
Good Show, Wed. 0030, Thu. 2030. Sa-
rah Ward, Fri. 2115, Sun. 0630.

R. Australia takes requests on Count-
down, Mon-Fri at 0900-1100, an hour
not intended for North America, but
when it can be heard if you're up; try
5995 kHz.

R. Budapest once had 0300 broad-
casts on Sunday set aside for music re-
quests, and may still have.

R. Moscow does the same Wed.
2315, Thu. 0115, 0315, 0445, 0645.

RCI accepts requests for Canadian
music for Saturday broadcasts.

R. Nederland is adding a special edi-
tion of His and Hers for North America
on Wednesday.

Folk Music. Most stations include
some of their ethnic music throughout
their transmissions. Switzerland is in-
stantly recognizable because of this.
BBC World Service is more methodical,
with various 15-minute series at chang-
ing times. Radio Finland promises Fin-
nish music of all kinds on Voices of Fin-
'and, the last Tuesday of each month.
VOA has two especially good pro-
grams of music not of the US, but from
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Sun. 1635, 1935; and in the Spanish
service, Triunfos Musicales Latinoame-
ricanos, Sun, 0035.

Week in Review. Many stations take
this approach, realizing that many listen-
ers join them on weekends who can't lis-
ten every cday.

AFRTS Washington carries several
weekly reviews from the domestic com-
mercial networks. You may well never
have heard them on your local affiliate,
because they are unsponsorable. World
of Religion (CBS), is on Sat. 0235, 0835,
1435, 2035. Voices in the Headlines
(ABC), with dramatic music, is reminis-
cent of movie newsreels, Sun. 1635,
2235, Mon. 0435, 1035, 1635. Washing-
ton Week (CBS), Sun. 0005, 0605,
1205, 1805. The World This Week
(CBS), Mon. 0305 and 1116. This Week
at the UN (Mutual), Sun. 0315, 0915,
1515, 2115, All these appear an hour
earlier by GMT during daylight time. And
about half the times are usually, but not
always, pre-empted for sports coverage!

CBC Northern Service Sunday Mom-
ing, “a week in the life of the world,” re-
ally in depth, but entertaining,
1400-1700 (summer 1300-1600).

SBC Saturdays, 2 or 3 minutes of a

AmericanRadioHistery. Coms

VOA This Week, Sat.
2110, Sun. 0110.

UN Radio 15-minute English UN news
summaries weekly on Sat., but five days
a week while the General Assembly is in
session, 0230, 0545, 0845.

IBA, Israel This Week, on Sat.

Finland Review of the Week, on Sat.

BBC World Service can afford to spe-
cialize: About Britain, Sat. 0145, 0515,
1015; Europa, Sat. 1115, Sun. 0215,
2115; This Week and Africa, Sat. 0335,
0515, 1500; From the Weeklies, Fri.
2315, Sat. 0715.

R. Japan Weekly News Review, Sun.
0905, 1605, 2005, 2205; Mon. 0005 in
the general services; Sun. 2355, Mon.
0140 in regional services.

R. Australia The Week in Business,
Sat. 0210, 0810, 1410.

R. Cairo This Week in History, Sun.
2255,

Belgium The Week That Was, Sat.
0015,

Austria The Week in Austria, Sat.
0130, 0330, 0430.

Radio RSA History in the Making, last
item on Friday broadcasts.

FEBC, Manila Weekly News Review,
Sun. 0930, 1330, 1545 (not for North
America). o
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ABOUT YOUR SUBSCRIPTION

Your subscription to PoPuLAR ELECTRONICS is maintained on one of the world's most modern. effi-
cient computer systems, and if you're like 99% of our subscribers, you'll never have any reason to
complain about your subscription service.

We have found that when complaints do arise, the majority of them occur because people have writ-
ten their names or addresses differently at different times. For example. if your subscription were listed
under “William Jones, Cedar Lane, Middletown, Arizona,"" and you were to renew it as “Bill Jones, Ce-
dar Lane, Middletown, Arizona.” our computer would think that two separate subscriptions were in-
volved, and it would start sending you two copies of PoPULAR ELECTRONICS each month. Other exam-
ples of combinations of names that would confuse the computer would include: John Henry Smith and
Henry Smith; and Mrs. Joseph Jones and Mary Jones. Minor differences in addresses can also lead tc
difficulties. For example, to the computer, 100 Second St. is not the same as 100 2nd St.

So, please, when you write us about your subscription, be sure to enclose the mailing label from the
cover of the magazine—or else copy your name and address exaclly as they appear on the mailing
label. This will greatly reduce any chance of error. and we will be able to service your request much
more quickly.

P.0. Box 4430C Santa Clara, CA 95054
(408) 988-1640

Same day shipment. First line parts only. Factory
tested. Guaranteed money back. Quality IC's and
other components at factory prices.
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Home Alarm Kit $18.75
Designed for use with electronic siren
module. AC power, battery backup, entry/
exit delay. Instant atarm for night use.
NO/NC circuits. Test and arm indicators.
2 amp switching capabllity. All parts with
complete instructions minus power sup-
ply. Electronic siren module kit. $2.75

60 Hz Crystal Time Base

Kit $4.75 Converts digital clocks
from AC line frequency to crystal time
base. Outstanding accuracy. Kit includes:
PC board, MM5369, crystal, resistors,
capacitors and trimmer.

Digital Thermometer $48.50
Batt. oper. general purpose or medical
32°-230°F. Disposable probe cover +.2°
accuracy. Comp. assy. In compact case.

Not a Cheap Clock Kit $17.45
Includes everything except case. 2-PC
boards. 6-.50" LED Dlsplays. 5314 clock
chip, transformer, all components and
full instructions. Same clock kit with .80
displays.

Stopwatch Kit $26.95
Full six digit battery operated. 2-5 volts.
3.2768 MHz crystal accuracy. Times to
59 min., 59 sec., 99 1/100 sec. Times std.,
split and Taylor. 7205 chip, all compo-
nents minus case. Full instruc. White or
black plexiglass case. $5.00

New Cosmac Super “ELF”
RCA CMOS expandable microcomputer
w/HEX keypad input and video output for
graphics. Just turn on and start loading
your program using the resident monitor
on ROM. Pushbutton selection of all four
CPU modes. LED indicators of current
CPU mode and four CPU states. Single
step op. for program debug. Built in pwr.
supply, 256 Bytes of RAM, audio amp. &
spkr. Detailed assy. man. w/PC board &
all parts, Comp. Kit $106.95 Custom
hardwood cab.; drilled front panel 18.75
Nicad Battery Backup Kit w/all parts 4.95
Fully wired.and tested in cabinet 139.95
Also announcing the formation of an 1802
software exchange club; write for details.

Digital Temperature Meter Kit
Indoor and outdoor. Automatically
switches back and forth. Beautiful. 50"
LED readouts. Nothing like it availabie.
Needs no additional parts for complete,
full operation. Will measure ~100° to
+200°F, air or liquid. Very accurate.
Complete instructions. 3

Clock Calendar Kit $19.95
CT7015 direct drive chip displays date
and time on .6" LEDS with AM-PM indi-
cator.. Alarm/doze feature includes buz-
zer. Complete with all parts, power supply
and instructions, less case.

1977 IC Update Master

Manual Complete integrated circuit
data selector from all manufacturers.
1,234 page master reference guide to
the latest IC's including microprocessors
and consumer circuits. 17,000 cross
references for easier sourcing of hard to
get parts. Special pricing: $24.95, with

30 MHz Fre%uency Counter Kit
Same basic CMOS counter as above plus
level controls and dual FET inputs. Pre-
scalable to 200 MHz with PC board and
full instructions $47.75
Fully wired and tested. $67.75
Power supply kit (incl. PC board) $8.50

2.5 MHz Frequency CounterKit
As low as 10 Hz 6-.50" digits expandable
w/PC board, parts & full instruc. $37.50
Fully wired and tested .50
Power supply kit {incl. PC board) $8.50

Auto Clock Kit $15.95
DC clock with 4-.50" displays. Uses
National MA-1012 module with alarm
option. Includes light dimmer, crystal
timebase PC boards. Fully regulated,
complete instructions. Add $3.95 for a
beautiful dark gray case ready to instail.
This is the best value available anywhere!

Cosmac "ELF” Kit  $89.50
Original “ELF" plus PC board with monl-
tor on PROM. Comp. kit of parts Including
audio amp. and spkr., pwr. supply and
detailed assy. man. Board only w/parts
list and schematic. $14.95 Custom hard-
wood cab.; drilled front panel.  18.75
free update service thru 1977. Domestic Nicad Battery Backup Kit w/all parts 4,95
postage $2.00. Foreign $6.00. Fully wired and tested in cabinet 119.50

TERMS: $5.00 min. order U.S. Funds. Calif residents add 6% tax,
BankAmericard and Master Charge accepted.
Shipping charges will be added:

FREE: Send for your copy of our 1977
QUEST CATALOG. Include 13¢ stamp.

CIRCLE NO. 47 ON FREE
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REGULAR CLASSIFIED: COMMERCIAL RATE: For firms or individuals offering commercial products or services, $2.25 per word. Minimum order $33.75.
EXPAND-AD CLASSIFIED RATE: $3.35 per word. Minimum order $50.25. Frequency discount: 5% for 6 months; 10% for 12 months paid in advance. READER
RATE: For individuals with a personal item to buy or sell, $1.35 per word. No minimum! DISPLAY CLASSIFIED: 1" by 1 column (2-1/4"" wide), $260.00. 2" by 1
column, $520.00. 3" by 1 column, $780.00. Advertiser to supply film positives. For frequency rates, please inquire.

GENERAL INFORMATION: Payment must accompany copy except wnen ads are placed by accredited advertising agencies. First word in all ags set in caps.
All copy subject to publisher's approval. All advertisers using Post Office Boxes in their addresses MUST supply publisher with permanent address and
telephone number before ad can be run. Advertisements will not be published which advertise or promote the use of devices for the surreptitious interception
of communications. Ads are not acknowledged. They will appear in first issue to go ic press after closing date. Closing Date: 1st of the 2nd month preceding
cover date (for example. March issue closes January 1st. Send order and remittance to POPULAR ELECTRONICS, One Park Avenue, New York, New York

10016. Attention: Hal Cymes.

FOR SALE

FREE! Bargain Catalog—I.C.'s, LED's, readouts, fiber op-
tics, calculators parts & Kkits, semiconductors, parts. Poly
Paks, Box 842PE, Lynnfield, Mass. 01940.

GOVERNMENT and industrial surplus receivers, transmit-
ters, snooperscopes, electronic parts, Picture Catalog 25
cents. Meshna, Nahant, Mass, 01908.

LOWEST Prices Electronic Parts, Confidential Catalog
Free. KNAPP, 3174 Bth Ave. S.W., Largo, Fla. 33540.

ELECTRONIC PARTS, semiconductors, kits. FREE FLYER,
Large catalog $1.00 deposit. BIGELOW ELECTRONICS,
Bluffton, Ohio 45817.

RADIO—T.V. Tubes—36 cents each. Send for free catalog.
Cornell, 4213 University, San Diego, Calit. 92105.

AMATEUR SCIENTISTS, Electronics Experimenters,
Science Fair Students...Construction plans—Complete,
including drawings, schematics, parts list with prices and
sources. . .Robot Man — Psychedelic shows — Lasers —
Emotion /Lie Detector — Touch Tone Dial — Quadraphonic
Adapter — Transistorized Ignition — Burglar Alarm —
Sound Meter. . .over 60 items. Send 50 cents coin (no
stamps) for complete catalog. Technical Writers Group.
Box 5994, University Station, Raleigh, N.C, 27607.
METERS—Surplus, new, used, panel or portable. Send for
list, Hanchett, Box 5577, Riverside, CA 92507.
MECHANICAL, ELECTRONIC devices catalog 10 cents.
Greatest Values — Lowest Prices. Fertik's, 5249 D", Phila-
delphia, Pa. 19120.

SOUND SYNTHESIZER KITS—Surf $12.95, Wind $12.95,
Wind Chimes $17.95, Electronic Songbird $6.95, Musical
Accessories, many more, Catalog free. PAIA Electronics,
Box J14359, Oklahoma City, OK 73114.

BUGGED?7? New locator finds them fast. Write, Clifton,
11500-L N.W, 7th Avenue, Miami, Florida 33168.

YOU WILL SAVE BIG MONEY! Surplus, Clearouts,
Bankruptcy, Inventory, Deals. Catalog $1 (redeemable). ET-
COA Electronics, Box 741, Montreal, H3C 2V2. U.S. Inqui-
ries.

HEAR POLICE / FIRE Dispatchers! Catalog shows ex-
clusive directories of “confidential” channels, scanners.
Send postage stamp. Communications, Box 56-PE, Com-
mack, N.Y. 11725,

UNSCRAMBLERS: Fits any scanner or monitor, easily ad-
justs to all scrambled frequencies. Only 4" square $29.95,
fully guaranteed. Dealer inquiries welcomed. PDQ
Electronics, Box 841, North Little Rock, Arkansas 72115.
RECONDITIONED Test Equipment. $0.50 for catalog.
Walter's Test Equipment, 2697 Nickel, San Pablo, CA
94806.

POLICE/Fire scanners, large stock scanner crys-
tals, antennas. Also CBs. Harvey Park Radio, Box
19224, Denver, CO 80219.

TELETYPE EQUIPMENT for sale for beginners and exper-
ienced computer enthusiast. Teletype machines, parts,
supplies. Catalogue $1.00 to: ATLANTIC SALES, 3730
Nautilus Ave., Brooklyn, NY 11224, Tel: (212) 372-0349.

= BUT
{.;\Q;‘ 44 ELECTRONIC
" ORGAN

Thathasa PIPE ORGAN SOUND

With DEVTRONI{X easy to buitd assemblies.
Own the ultimate in organ design & sound
at 1/3 the cost of commercial organs.

BROCHURE AND DEMO RECORD $1.00

Dept. C
5872 Amapoia Dr.
v ORGANS, INC, San Jose, CA 95129

NAME BRAND Digital/Analog Test Equipment. Discount
prices. Free catalog. Salen Electronics, Box 82, Skokie, -
linois 60076.

SURPLUS COMPONENTS, Communication and test equip-
ment. lllustrated catalog 25 cents. E. French, P.O. Box 249,
Aurora, lllinois 60505.

CB RADIOS, monitors, crystals, CD ignitions. Southland,
Box 3591-B, Baytown, Texas 77520,

TELEPHONES UNLIMITED, Equipment, Supplies,
AIl types, Regular, Keyed, Modular. Catalog 50

cents. Box 1147E, San Diego, California 92112.

POWERFUL, ADJUSTABLE, REGULATED, THREE OUT-
PUT POWER SUPPLY and 900 easily removable parts in
complete CARTRIVISION television recorder electronic
assembly with documentation. Perfect for MICRO-
PROCESSOR, IC, transistor, television, CB radio applica-
tions. $24.95 total. Free brochure, BankAmericard, Master
Charge. MADISON ELECTRONICS, INCORPORATED, 369,
D55, Madison, Alabama 35758. SATISFACTION GUARAN-
TEED.

CARBON FILM RESISTORS 1/4W, 12W - 1.7 cents each.
FREE sample / specifications. Other components, COMPO-
NENTS CENTER, Box 134P, New York, N.Y. 10038,
PROFESSIONAL UNSCRAMBLERS — several models that
fit any scanner. Free information. Capri Electronics, 8753T
Windom, St. Louis, MO 63114.

UNSCRAMBLE CODED MESSAGES from Police,
Fire and Medical Channels. Same day service.
Satisfaction guaranteed. Don Nobles Electronics,
Inc., Rt. 7, Box 265B, Hot Springs, Arkansas
71901. (501) 623-6027.

ANYTHING ELECTRONIC — we've got it. Catalog $1.00.
Razoo, Box 1224, Cupertino, Calit.

BUILD YOUR OWN SPEAKERS
AND SAVE UP TO 50%

Send for out hee lachpocked 44-page calalog/
manual and lgomn how lo assemble your own mulh

WHOLESALE C.B., Scanners, Antennas, Catalog 25 cents.
Crystals: Special cut, $4.95, Monitor $3.95. Send make,
model, frequency. G, Enterprises, Box 461P, Clearfield, UT
84015.

BUILD AND SAVE. TELEPHONES, TELEVISION, DETEC-
TIVE, BROADCAST Electronics. We sell construction
plans with an Engineering Service. Speakerphones, An-
swering Machines, Carphones, Phonevision, Dialers, Color
TV Converters, VTR, Games, $25 TV Camera, Electron
Microscope, Special Effects Generator, Time Base Correc-
tor, Chroma Key. Engineering Courses in Telephone, Inte-
grated Circuits, Detective Electronics. PLUS MUCH
MORE. NEW Super Hobby Catalog PLUS year's subscrip-
tion to Electronic News Letter, $1.00. Don Britton Enter-
prises, 6200 Wilshire Bivd., Los Angeles, Calit. 90048.
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SPEAKERLAB
Dept. PE-A, 5500 35th N E.
Seattle, Washington 98105

USED TEST EQUIPMENT — Tektronix, HP, GR, Write: PTI,
Box 8699, White Bear Lake, MN 55110. Phone: (612)
429-2975.

WEATHER MAP RECORDERS: Copy Satellite
Photographs, Nationai-Local Weather Maps. Learn
How! $1.00. Atlantic Sales, 3730 Nautilus Ave.,
Brooklyn, N.Y. 11224. Tel: (212) 372-0349.

AmoricanRadinHiston: Com

AUDIO EXPERIMENTERS, Serious Music Syn-
thesizer Stuff: literature, kits, components, cir-
cuits and more. Send SASE for FREE INFO. CFR

Associates, POB F, Newton, NH 03858.
UNSCRAMBLER SUPER SALE: Our famous Code-Breaker
works with all scanners and tunes all scramble frequencies
only $29.95. COD's (501) 273-5340. Mail orders to:
KRYSTAL KITS, BOX 445, BENTONVILLE, AR 72712,
SEEKING ORIGINAL JAPANESE TRANSISTORS FOR CB
REPAIR? Request complete list. Compare 1 to 9 prices.
2SC710, 59 cents; 25C517, $3.95; 25C799, $3.60; 25C13086,
$4.40; 25C1678, $2.25; TA7205P, $3.90; BAS521, $3.70,
BAS511, $3.40. Fuji-Svea Enterprises, Dept. P, Box 40325,
Cincinnati, OH 45240.

FREE CATALOG. Solar Cells, Nicads, Kits, Calculators,
Digital Watch Modules, Ultrasonics, Strobes, LEDS, Trans-
istors, IC’s, Unique Components. Chaney's, Box 27038,
Denver, Colorado 80227.

MICROCOMPUTER SYSTEMS. Troubleshooting Tech-
niques-Digital Gate Decode Chart, both $5.00. Micro Info
Assoc., Box 849, Castroville, Calif. 95012, Calif. residents
add 6% tax.

QUALITY KITS, Test Equipment, Tools, Books, I1C's, Com-
ponents, Hobbyist Services, Newsletter, over 7000 sche-
matics and plans. $1 (refundable), brings big value packed
catalog. Bargains! Tek-Devices, Box 19154A, Honolutu, HI

96817,
ANYONE CAN SOLDER WITH— @
DO-IT-YOURSELFERS!

Let Kester solder aid you in your home repairs
or hobbies. A radio, TV, model train, jewelry,
plumbing, elc. Save money — repair it yourself.

Send self-addressed stamped envelope to Kester
for a FREE Copy of 'Soldering Simplified'’,

KESTER SOLDER / 4201 Wrightwood Ave

Chicago, |1, 60639
ELECTRONIC WIRELESS REMOTE CONTROL — operates
any housebold appliance from 100 feet. Inexpensive. Send
for free brochure. KINCAID ELECTRONICS, 1619 King
Street, Alexandria, VA 22314.
DIGITAL IC's, TTL, CMOS, plans, kits and parts. Free
bargain flyar. T. Wong, 103 E. B'way, Dept. 4A, New York,
N.Y. 10002.
UNBELIEVABLE Goldmine of Electronic Schematics. 201
Dynamite Projects. $9.99. Send for free project list. Special
Telephone Accessory Schematics, $5.99. Spacetech, Box
182, Gillette, N.J. 07933.
SPEAKERS — Save 60%. Factory assembled or kits. Free
catalog. Quality Acoustics, 15428 Center, Harvey, Illinois
60426,
100 RESISTORS $1.50 postpaid. SASE catalog. OK Elec-
tronics, Box 291, Dept. PE-1, Onalaska, WI 54650.
DATAPOINT PROFESSIONAL ASCII serial video terminals
RS-232-B excellent, guaranteed 90 days: No. 3000, $695;
No. 3360 butfered version, $825; No. 2200 CPU, $2,195
F.0.B. T-C-V, Box 3067, Alexandria, Virginia 22302.
VIDEO TAPE RECORDERS: Norelco LDL 1000/52 Records
and Plays on 1/2 inch tape. Guaranteed Excellent: $260.00,
UPS Postage Paid. Gordon K. Kapes, 1127 Ridgewood
Orive, Highland Park, lllinois 60035.
NEW ELECTRONIC PARTS. Stamp brings free catalog.
Nudata Electronics, 104 N, Emerson Street, Mt. Progpect, IL
60056

B&K TEST EQUIPMENT. Dinosaur discounts. Free ship-
ping. Free catalog. Spacetron, 948 Prospect, Eimhurst, IL
60126.

FREE TELEPHONE Supply catalog. Most standard
style telephones, long cords, plugs, and jacks in-
cluding new modular parts. Flemco, 20272 37th
Ave.. N.E., Seattie, Wash. 98155,
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PC BOARDS FRrOM YOUR ARTWORK

Our standard board 1a bluc epoxy (epoxy composite laminate) and v
s5 good ax G-10 glass epoxy in most applications. FAST service.
All boards 1ioned for solderabilily and

THE “KING OF KITS". Artisan Organ Kits feature all new
modular construction, with logic-controlled stops and RAM
Preset Memory System. Write for brochure to: AOK
Manutacturing, Inc., P.O. Box 445, Kenmore, WA 98028.

The following prices are postpaid and for boards up to 12* x 12°
BASIC PRICE- 11 fsq in. For 2 mided board add .05 /sq in. For
G-10 glass epoxy add .01 /sq in. For Joz copper sdd 015 /sq in.
Negative transparency (Uf not suppiicd actual size) .06 /8q 1n.
Holes drilied (#68 031 unicss otherwise specified) .007 per hole.
Cash with order- (Chuck ur money order. do not send currency }
ViSA (BancAmericard) & MASTER CHARGE ASSEMBLY SYSIEMS

orders welcome  Ohlo residents '“<W>
sales tax. Prices subject (o change L
without notice

17—DIGIT Electronic Timepiece — Pink Noise Generator
Kit — Free details. West Side Electronics, Box 636-P1,
Chatsworth, California 91311.

STOP WATCH, programmable from pocket calculator.
Complete plans $2. Carl Keene, 19022 Stingray Lane, Hunt-
ington Beach, CA 92646.

MAKE YOUR PLANS COME TRUE by using electronic kit of
Touch Switch, Patrol Car Siren, Sound Switch, Singing
Bird. Each Kit $5.00 ppd. QMC, P.O. Box 4816, Irvine, Cali-
fornia 92716.

WIRE AND CABLE. New expanded list — free. Ram Elect-
ronics, Box 336-P, Brookhaven, N.Y. 11718.

VERSATILE TESTER TESTOFON

For all electric & electronic tasks, indicates results by
A audible signal, ensures safe testing on dead & live cir-
cuits up to 60V, Tests transistors, diodes, 1Cs, MOS,
capacitors, coils, transformers, motors, etc., off mains.
Assembled TESTOFON costs $24.95 each. Complete kit
costs only $12.45, incl. 24-pge. instruction booklet.
Send check or money order to:

TACOTEST, INC., 913 Hannah, Troy, MI 48098

1930-1950 RADIO PROGRAMS. Cassette and Reel Cata-
logue $1.00. Remember Radio, Dept. PE08, 951 West Pipe-
line, Hurst, Texas 76053.

8223 PROM programmer Kit, simplify logic design by burn-
ing your truth table quickly, verify mode tests prepro-
grammed chips, includes 5V regulator on PCB, user sup-
plies 12 VDC, 300 ma, send $17.50. James Upchurch, Box
1102, Sebring, Fla. 33870.

WHY WORRY about feaving car lights on? ALARM
ALERTS, with pulsing tone. VALUABLE GIFT.
$11.75. CRL Enterprises, P.0. Box 415, Export,

PA 15632.

CRYSTAL CONTROLLED DIGITAL CROSSHATCH/[DOT
GENERATOR. Kit $31.95, built $41.95. Free Catalog.
PHOTOLUME CORP., 118 East 28 Street, New York, NY
10016.

PLANS AND KITS

AMAZING ELECTRONIC
. PRODUCTS s~

LASERS SUPER POWERED, RIFL PISTO FOCIET SEE IN DARK . PYR!
TECHNICAL, DE-BUGGING - UNCI L l§ i 3 ?V

TES| UNWAN
DISRUPTER - ENERCY FRODUCING SCI(NTIFIC D(Y(CHDN (L(CTIIFYING

Gl B s S R
INFORMATION unfimited

CATALOG §I Box 626 Lord Jeffery PZ. © Amherst, N.H. 03031

FREE KiT Catalog contains Test and Experimen-
ter's Equipment. Dage Scientific Instruments, Box
1054P, Livermore, CA 94550.

CONVERT TV TO

6 FT. WIDE SCREEN!
Easy Do-It-Yourself Kit

#Project a giant 5'x6’ picture onto wall or screen
B&W/Color. Kit contains detailed plans, Inst., and
Precision Lens System. Only $15.95 ppd.,
or wiite for Free illustrated details
The Macrocoma Co., Dept. DC
Washington Crossing, PA 18977

NEGATIVE ION Generator. Construction Plans, $10.00. Kit,
$165.00. (Information—$1.00). Golden Enterprises, Box
1282-PE, Glendale, Arizona 85311,

MIXERS—Preamps—Speakers,
Kits—Plans—Parts. Send 25 cents for catalog.
Audio Design & Engineering Co., P.0. Box 154,
Lee, Mass. 01238. (413) 243-1333.

TIGER SST
SIMPLI-KIT

Top Quality

UNIVERSITY DEGREES BY MAIL! Bachelors,
Masters, Ph.D’s. Free revealing details. Counsel-
ing, Box 317-PE11, Tustin, California 92680.
SELF-STUDY CB RADIO REPAIR COURSE. THERE'S
MONEY TO BE MADE REPAIRING CB RADIOS. This easy-
to-learn course can prepare you for a career in electronics
enabling you to earn as much as $16.00 an hour in your
spare time. For more information write: CB RADIO REPAIR
COURSE, Dept. PE117, 531 N. Ann Arbor, Oklahoma City,
Okla. 73127.

LEARN WHILE ASLEEP! HYPNOTIZE! Astonishing details,
strange catalog free! Autosuggestion, Box 24-ZD, Olympia,
Washington 98507.

GRANTHAM'S FCC LICENSE STUDY GUIDE — 377 pages,
1465 questions with answers/discussions — covering third,
second, first radiotelephone examinations. $13.45 post-
paid. GSE, P.O. Box 25992, Los Angeles, California 90025.
INTENSIVE 5 week course for Broadcast Engineers. FCC
First Class license. Student rooms at the school. Radio
Engineering Inc., 61 N, Pineapp!e Ave., Sarasota, FL 33577
and 2402 Tidewater Trail, Fredericksburg, VA 22401.

»
THE DO- lT—YOURSELFER

Nw-a high quality CD Electronic
Ignition System in kit form.
Contains all components and solder to
build complete Solid-State Electronic
CD lIgnition System for your car. As-
sembly requires less than 3 hours,
® increases MPG 15% ® Eliminates 4 of 5 tune-ups
® increases horsepower 15% @ Instant starting, any
®Plugs and Points last weather
50,000 miles ® Dual system switch
Fits only 12 volt  neg. ground . . Only $21.95 postpaid

f— 7 r/' Star Corporat[on ——
P.0. Box 1727 Grand Junction, Colorado 81501

HIGH FIDELITY

DIAMOND NEEDLES and Stereo Cartridges at Discount
prices for Shure, Pickering, Stanton, Empire, Grado and
ADC. Send for free catalog. LYLE CARTRIDGES, Dwpt. P,
Box 69, Kensington Station, Brooklyn, New York 11218. For
Fast Service call Toll Free 800-221-0906.

BURGLAR ALARMS

Burglar.Smoke
Fire Alarm Catalog

¢ Billions of dollars lost annually due
to lack of protective warning alarms.

FREE CATALOG Shows you how to

protect your home, business
and person. Whoiesale
prices. Do-it-yourself. Free
engineering service.

Burdex Security Co.

Box 82802 PEM7  Lincoln, Ne. 68501

EMERGENCY automatic telephone dialer, M-334, FCC reg-
istered. Free security catalog. S&S Systems, 5619A St.
John, Kansas City, MO 64123, (816) 483-4612.

C.B.'s BECOME BURGLAR ALARMS with Modex Alarm
Circuit. Plans $1.99. Modex, Box 887, Middletown, Conn.
06457.

WANTED

FREQUENCY COUNTER, 300 MHz, miniportable/mobile, 7
digit .4" LED display, dual timing, memory. Construction
plans: $3.00. Kits available. PANAXIS, Box 5516-AK, Walnut
Creek, CA 94596.

TESLA COIL — 40" SPARKS! Ptans $7.50. Information 75
cents, Huntington Electronics. Box 2009-P, Huntington,
Conn. 06484.

ILLUSTRATED MANUAL, tells how to make an electric
chess board that can play you in a game of chess! Simple
materials for the device cost less than $15! Manual also
tells how to make an electric checker board that can play
checkers! Send check or money order for $10 to: Gary J.
Van Braght, P.O. Box 26062, Lansing, Michigan 48909. Very
little knowledge of electricity required to make either
device! Not obtainable elsewhere.
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GOLD, Silver, Platinum, Mercury wanted. Highest prices
paid by refinery. Ores assayed. Free circular. Mercury Ter-
minal, Norwood, MA 02062.

INSTRUCTION

LEARN ELECTRONIC ORGAN SERVICING at home all
makes including transistor. Experimental kit—trouble-
shooting. Accredited NHSC, Free Booklet. NILES BRYANT
SCHOOL, 3631 Stockton, Dept. A, Sacramento, Calif.
95820.

SCORE high on F.C.C. Exams...Over 300 questions and
answers, Covers 3rd, 2nd, 1st and even Radar. Third and
Second Test, $14.50; First Class Test, $15.00. All tests,
$26.50. R.E.|., Inc., Box 806, Sarasota, Fla. 33577.

mericanRadioHistary Com

1977 TESTS-ANSWERS for FCC First Class
License. Plus *'Self-Study Ability Test.” Proven!
$9.95. Moneyback Guarantee. ‘'FREE” BRO-
CHURE. Command, Box 26348-P, San Francisco
94126.

GET your Commercial FCC License. New Exams by author
of successful published workbooks of FCC Practice Tests.
500 Questions Second Class, $11.95; 200 First Class, $7.95;
100 Radar, $4.95; Postpaid. Save, all three $19.95. Com-
plete mathematical solutions. Free counselling service.
Victor Veley, P.O. Box 14, La Verne, Calif. 91750.

MICROCOMPUTERS—Learn microcomputer and micro-
processing software and hardware fundamentals for hobby
or career expansion. Send $5.95 per book to: Computer
Concepts, P.O. Box 641, Dept. 23A, Hackensack, N.J.
07602.

RADIO BROADCASTING: Become DJ, engineer, owner.
Start your own station — receive free tapes, records. Learn
Details Free. “‘Broadcasting", Box 5516-AK, Walnut Creek,
CA 94596.

TUBES

RADIO & T.V. Tubes—36 cents each. Send for free
Catalog. Cornell, 4213 University, San Diego, Calif. 92105.

TUBES receiving, factory boxed, low prices, free price list.
Transleteronic, Inc., 1365 3%th Street, Brooklyn, N.Y.
11218A, Telephone: 212-633-2800.

TUBES: "Oldles", Latest. Supplies, components, sche-
matics. Catalog Free (stamp appreciated). Steinmetz, 7519-
PE Maplewood, Hammond, Ind. 46324.

TUBES antique, obsolete, new up to 55% off list, used from
29 cents with no minimum order. Send 25 cents for list of
over 1,000 types. Connolly, Box 1333P, Sun Valley, Calif.
91352,

GOVERNMENT SURPLUS

MANUALS for Govt Surplus radios, test sets, scopes. List
50 cents (coin). Books, 7218 Roanne Drive, Washington,
D.C. 20021.

GOVERNMENT SURPLUS. Buy in your Area. How, where.
Send $2.00. Surplus, 30177-PE Headquarters Building,
Washington, D.C. 20014.

JEEPS—$59.30! CARS—$33.50! 200,000 ITEMS—GOV.-
ERNMENT SURPLUS—Most COMPREHENSIVE DIREC-
TORY AVAILABLE tells how, where to buy—YOUR AREA—
$2.00—MONEYBACK GUARANTEE—Government Informa-
tion Services, Deparment GE-1, Box 99249, San Francisco,
California 94109.

MAGNETS

MAGNETS. All types. Specials-20 disc, or 10 bar, or 2 stick
or 8 assorted magnets, $1.00. Magnets, Box 192-H Ran-
dallstown, Maryland 21133.

RECORDS

INDIRECT DISCS with Burwen fidelity. DICK WELLSTOOD
— Jazz Piano, PETTY TRIO — Dance. $15 each. DECIBEL
RECORDS, Dept. 6, P.O. Box 631, Lexington. Mass, 02173.

MUSICAL INSTRUMENTS

UP TO 60% DISCOUNT. Name brand instruments catalog.
Freeport Music, 114 G. Mahan St., W. Babylon, N.Y. 11704.

POPULAR ELECTRONICS




TAPE AND RECORDERS

RENT 4-Track open reel tapes—free brochure, Stereo-Par-
ti, P.O. Box 7, Fuiton, CA 95401.

$500.00 WEEKLY! IMMEDIATE Home income stuffing en-
velopes. FREE Suoplies! Guaranteed! Send 25 cents,
Stamp. ALCO, B19110-PEN, Las Vegas, NV 89119,
$500/1000 IMMEDIATELY, stuffing envelopes, free sup-
plies, rush stamped self-addressed envelope. Robert Drake
Company, 1256 Bergen St., Brooklyn, N.Y. 11213,

8-TRACK and CASSETTE BELTS — money back
guarantee. Long wearing. Free Catalog — $3 minimum
order. PRB Corp., Box 176, Whitewater, Wisconsin 53190.

VIDEO TAPE, Brand new. 1/2 inch, $10.50hour. Free infor-
mation. Oregon Magnetics, P.O. Box 13374P, Portland, OR
97213.

RECORDS—TAPES! Discounts to 73%; all labels; no pur-
chase obligations; newsletter; discount dividend cenrtifi-
cates; 100% guarantees. Free details. Discount Music
Club, 650 Main St., Dept 5-1177, New Rochelle, New York,
N.Y. 10801.

BUSINESS OPPORTUNITIES

| MADE $40,000.00 Year by Mailorder! Helped others make
money! Free Proof. Torrey, Box 318-NN, Ypsilanti,
Michigan 48197.

FREE CATALOGS. Repair air conditioning, refrigeration.
Tools, supplies, full instructions. Doolin, 2016 Canton,
Dallas, Texas 75201.

MAILORDER MILLIONAIRE helps beginners make $500
weekly. Free report reveals secret plan! Executive (1K11),
333 North Michigan, Chicago 60601.

GET RICH with Secret Law that smashes debts and brings
you $500 to $5 Milfion cash. Free report! Credit 4K11, 333
North Michigan, Chicago 60601,

HIGHLY

PROFITABLE 0 N E'M AN
ELECTRONIC FACTORY

Investment unnecessary, knowledge not required,
sales handled by professionals. Postcard brings
facts about this unusual opportunity, Write today!
Barnta-AN, Box 248, Walnut Creek, CA 94507.

EARN $1,000 MONTHLY

Work one hour daily in the privacy of your
home and in your spare time. '‘GUAR-
ANTEED," ““FREE_DETAILS" write:
UNICORN, ZE11 7350 NUGGET COURT,
COLORADO SPRINGS, COLO. 80911.

FREE REPORT: Big Money In Mail! Transworld-9K, Box
6226, Toledo, Ohio 43614,

GET RICH!!! Secret law erases debts. Free report exposes
millionaire'$$ secrets. Blueprints, No. EE11 453 W. 256,
NYC 10471,

EARN IMMEDIATELY Stuffing Envelopes. $300.00 thou-
sand possible. Free supplies. Send stamped envelope.
Salamon Industries-PE2, 6059 W. 55th St., Chicago, IL
60638.

$3,000.00 MONTHLY. Immediate income. Stuff envelopes at
home. Information, send self-addressed stampad envelope,
Cottage, Box 730-HGK, Baldwin Park, CA 91706.

EMPLOYMENT OPPORTUNITIES

ELECTRONICS/AVIONICS EMPLOYMENT OPPORTUN-
ITIES. Report on jobs now open. Details FREE. Aviation
Employment Information Service, Box 240E, Northport,
New York 11768,

DO-IT-YOURSELF

MODULAR TELEPHONES now available. Sets and com-
ponents, compatible with Western Electric concept. Cata-
log 50 cents. Box 1147W, San Diego, California 92112,

HOW TO MAKE $2,000 WEEKLY at home using other peo-
ple’s money. Guaranteed, Free Details. Richlieu, Box
25357, Dept. F8, Houston 77005.

NEW LUXURY Car Without Cost. Free Details! Codex-ZZ,
Box 6073, Toledo, Ohio 43614,

TAPE-SLIDE SYNCHRONIZER, lap-dissolve, multiprojector
audiovisual plans $8.50. Free Catalog. Millers, 1896
Maywood, South Euclid, OH 44121,

MAKE PROFESSIONAL QUALITY PC boards with silk-
screen techniques. Complete information, $4.95 postpaid.
TerraTronic Research, Box 513SP, Quincy, W. 62301.

MECHANICALLY INCLINED individuals desiring owner-
ship of Small Electronics Manufacturing Business — with-
out investment. Write: Marks, 92-K9 Brighton 11th,
Brooklyn, New York 11235.

$500 PER DAY POSSIBLE. New C.B. related business.
Send 25 cents, P.A. Schubert Company, P.O. Box 187,
Howell, Mich. 48843.

REAL ESTATE

BIG...FREE...CATALOG! Over 2,500 top values coast to
coast! UNITED FARM AGENCY, 612-EP, West 47th, Kansas
City, MO 64112,

CLASSIFIED ADVERTISING ORDER FORM

Please refer to heading on first page of this section
I = == = or lete data ¢ ing terms, f y dis
1 2 3 counts, closing dates, etc. WORD COUNT. 15
I — = = — WORD MINIMUM. Include name and address
l 4 5 6 Name of city {Des Moines) or of state (New York)
counts as one word each. Zip Code not counted
[ | 7 8 9 Count each abbreviation, initial. single figure or
group of figures or letters as a word. Symbols such
l = = T as 35mm, COD, PO, AC, etc., count as one word
10 n 12 Hyphenated words count as two words. Telephone
l — — - — numbers count as one word
13 14 15
! — Words
[} 16 17 18
] . $2.25 (Commercial Rate)
9 & 2 $3.35 (Expand-Ad Rate)
P | Rate)
: 2 2 24 $1.35 (Persona
] 25 26 27 = | Payme'nl of $
Tosed!for "
1 28 29 30 OAmEx O BAC )
I 31 32 a3 3 MC 3 Diners @]@
I CHARGE: for nsertions
i - 34 a5 36 You will be billed monthly
l Account # Expiration Date _
l Master Charge Interbank # (4 digits above name)
B SIGNATURE MUST BE PROVIDED BELOW
B PRINTNAME
] ADDRESS
i CITY STATE 2P
1 SIGNATURE PE-1177
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PERSONALS

MAKE FRIENDS WORLDWIDE through international
correspondence. lllustrated brochure free. Hermes-Verlag,
Box 110660/Z, D-1000 Berlin 11, Germany.

INVENTIONS WANTED

RECOGNITION...FINANCIAL
REW CREDIT

ARD...OR
FOR “INVENTING IT FIRST” MAY BE YOURS!

If you have an idea for a new product. or a way
to make anold product better, contact us. " the
idea people " We'll develop your idea, introduce it to
industry. negotiate for cash sale or royalty licensing.
Wnite now without cost or obligation for free
information. Fees are charged only for contracted
services. So send for your FREE “inventor's Kit." It
has important Marketing Information, a special
“Invention Record Form' and a Directory of 1001
B Corporations Seeking New Products.

QHEH RAYMOND LEE ORGANIZATION
the“it_,_ 230 Park Avenue North.New York NY 10017
idea ;E At no cost or cbhgation. please rush

c my FREE “Inventor's Kit No. A-112 "
I Name
Address
City. State 2ip
PhoneNo ___ Area Cooe

FREE PAMPHLET: "Tips on Marketing Your Invention",
from an experienced fee-based invention service company.
Write: United States Inventors Service Company, Dept. T,
1435 G Street NW, Washington DC 20005.

RUBBER STAMPS

RUBBER STAMPS, BUSINESS CARDS. Many new prod-
ucts. Catalog. Jackson's, Dept. K, Brownsville Rd., Mt. Ver-
non, lll. 62864.

BOOKS AND MAGAZINES

FREE book prophet Elijah coming before Christ. Wonderful
bible evidence. Megiddo Mission, Dept. 64, 481 Thurston
Rd., Rochester, N.Y. 14619,

TECHNICAL MANUALS — Ameco, Arrl, Cowan, Gilfer,
Rider, RCA Radio Callbook, Sams, Tab, T.l. Postage 35
cents bk, ppd. Five. Madison Electronics, 1508 McKinney,
Houston. Texas 77002.

HYPNOTISM

SLEEP learning. Hypnotic method. 92% effective. Details
free. ASR Foundation, Box 23429EG, Fort Lauderdale,
Florida 33307.

FREE Hypnotism. Self-Hypnosis. Sleep Learning Catalog!
Drawer H400, Ruidoso, New Mexico 88345,

AMAZING self-hypnosis record releases fantastic mental
power. Instant results! Free trial. Write: Forum (AA11), 333
North Michigan, Chicago 60601.

HOME ENTERTAINMENT FILMS

XMAS SHOP EARLY! You save $2.00 + postage...order
Super Bowl VIl (Dolphins/Vikings), Super 8 Color, $17.95
ea. Marciano/Walcott, 2 Super 8 BAW reels, $16.00 set.
AlifFrazier Il, 2 reels Standard 8 Color, $25.95 PPD ($14.00
off). “Wheels Keep Rolling" 1976 indy 500" film, Super 8
Color, 200’ reel, $19.95 ea PPD. Make selections fram Col-
umbia catalog, $0.85; Universal 8 catalog, $0.75; Sportlite
forms, $0.35. 10% off to catalog buyers on purchases of
$50.00. SPORTLITE, Elect-11, 20 N. Wacker Drive,
Chicago, IL 60606.

MISCELLANEOUS

MPG INCREASED! Bypass Pollution Devices easily. RE-
VERSIBLY!! Free details—Posco GEE11, 453 W, 256, NYC
10471,
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Home Computer Sales Forecasts

A recent study compiled by the Venture Development
Corp., Wellesley, Mass., reveals that purchases of com-
puters and related products for home use will increase
at an average 37% annual rate for the period 1976-1981.
The study, ‘“The Home Computer,’’ cites that software

Cassette
23.4%

Key 3ntry
24.7%

1981

will represent the fastest growing submarket of the hob-
by computer industry, averaging 81% growth through
1981. Among peripherals, the floppy disk is expected to
exhibit the fastest growth, rising 63% annually in units
sold. Cassettes, CRT/video and printer sales are also
expected to rise substantially. Computer stores will ac-
count for 61.6% of hobby computer sales in 1977, ac-
cording to VDC’s analysis, increasing at an average
47.8% annually in units.

New-Fangled IC’s

Small, compact integrated circuits that can be clipped
off .a roll of film is the new style of IC being introduced
by Siemens. The familiar beetle-like DIP, unmistakable
shape of the IC, now has a challenger. The new produc-
tion process involves mounting the silicon chips in the
“windows’’ of polyimide ribbon similar to ‘‘super 8"
motion picture film, with a potential of 1000 IC’s per
roll. Before the chips are mounted, the film surface is
coated with copper, tinned and etched to produce con-
ductors and terminal points. The inner ends of the con-
ductors protrude into the ‘“*‘windows'’ of the film to pro-
vide both physical support and electronic binding.
Known as the ‘*“Micropack System,’ the new circuits
are expected to be used in compact units such as film
cameras and flat desk-top computers.

Protection for Sensitive Equipment

General Electric’s Tube Products Department intro-
duced a self-contained plug-in Voltage Spike Protector,
Model GESP-752. The device, not to be confused with a
lightning arrester, is designed to protect TV receivers,
stereo equipment and other sensitive electronic equip-
ment from brief high-voltage surges from lightning
strikes near power lines or switching ““off " and “‘on’" of
major appliances. The GESP-752 plugs into a 120-V

grounded receptacle and acts like a safety valve, ab-
sorbing transients before they reach the equipment. It
does not interfere with normal circuit flow nor add to
energy cost.

RCA Pledges Free TV Labor . . . If

RCA has a new consumer program to assure customer
satisfaction with television set repairs. According to a
company spokesman, if RCA has made a date to visit a
customer’s home and fails to keep the appointment, the
customer will pay no labor charge. The same promise of
free labor if a service appointment is broken is also be-
ing offered to RCA's Whirlpool customers.

Energy Fair 1977

“‘Energy Fair 1977 is scheduled for November 3-6 at
the Anaheim Convention Center, Anaheim, CA. The
show will highlight alternative energies, and energy con-
servation techniques and products with the intention of
bringing industry, science and the public together for
meaningful communication and a positive approach to
the energy problem. Features of the fair will be an Ener-
gy Career Center with a job-opening section, a slide
show, a children’s exhibition area, leisure parks, an en-
ergy literature information center, and a do-it-yourself
area with energy-conservation and alternative-energy
booths.

LCD Is Victor Over LED in Watches

If you’ve noticed that there are fewer watches on the market
with LED readouts and more with LCD’s these days, you
were right. Ashley-Butler, Inc, which makes LCD readouts
and various timekeeping devices using them, says that a re-
cent watch industry projection showed that 56 percent of the
approximately 15-million digital watches produced in the U.
S. this year will have liquid crystal readouts. It is believed
that the preference for LCD’s is partly due to the availability
of new inexpensive and efficient decoder-drivers. The new
circuits provide a capability of driving digits from 2 inches to
over 6 inches and makes LCD’s practicable for what are ex-
pected to be broader applications.

Radio Prospects by 1985

Notes from a study, ‘‘Radio in 1985,”" made for the National
Association of Broadcasters: FM will attract 51.7% of the ra-
dio audience due to the increase in quadraphonic broadcasting
and a reduction in FM signal reception problems. . . . AM
stereo may be ready to provide competition by 1980. . . .
There will be 560-million radio sets of 2.4 per person com-
pared to 401.6 million today . The government may re-
quire all radiosets to be AM/FM. . . . CB is not expected to
have a major impact on radio. . . . Satellites wili be used in-
creasingly for interconnection of stations or networking,
yielding better audio quality. . . The darkest cloud on ra-
dio’s horizon is proliferating cable systems carrying radio as
well as television.
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ATTENTION DEALERS:

Announcing

electronic components

One -Stop Component Center

*0ver 200 quality items in-
cluding integrated circuits,
resistors, diodes, transis-
tors, capacitors, connect-
ors, switches, sockets,
LEDs and Data Books
covering all JIM-PAK®
items.

»Immediate delivery on all
orders

= Store ‘display racks avail-
able

»Stock rotation and return
policy

*Direct mail program avail-
able from list of active
electronic buyers in dealers’
area.

» National advertising cam-
paign in leading electronics
magazines to include list
of qualifying dealers

»Nationally known manu-
facturers’ products at prices
every dealer can afford

* Guaranteed products

b
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H
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Component Center i. X

A component line of proven
sellers developed for the
independent dealer. ldeal for
computer shops, school
stores, electronic dealers,
hobby shops, orany location
where there is a potential
market for electronic sales.

A product line which sup-
plies most of your needs
from one distributor with a
reputation for fast and
efficient service. Attractive
and compact display racks
make initial installation of
the JIM-PAK® fine easy.

Your customers deserve the
best. Now you can profitably
retail name brand compon-
ents at competitive prices.
Be the first in your area to
announce and sell the JIM-

*Standard industry part ) PAK® fline. Write or call
numbers today.
I
® FOR MORE INFORMATION AND PRICING SCHEDULE CONTACT:

EES———
im-pak

, a division of c.ames Electronics, 1021 Howard Avenue, San Carlos, Califcrnia 94070, (415) 592-8097 l
1
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The Touch b Regenc%/ is the
first fully synthesized, 16 channel
scanner to put over 15,000 radio
frequencies at the command

of a fingertip.

But even with its vast range
of action frequencies, The
Touch never allows you to miss
a call on your favorite channel.

Because The Touch lets
you set up Channel 1 as priority
receiver. And it samples that
frequency every 1.5 seconds.

Another point: The Touch
can bring you severe weather
warnings. Automatically. Simply

set Channel 16 to the National
Weather Service alert mode, if
available in your area. The Touch
will cut into any severe weather
broadcast.

In other words, it can
override a thrilling fire to bring
you news of a frightening
tornado.

What else can you do with
The Touch?

You can scan for action on
your 16 favorite stored
frequencies by merely touching
SC. Or search for the unknown
by pressing SS. And let The

T2 3 4 5 8 7 8
9 10 11 12 13 19 16 18

Touch seek out frequencies you
probably never knew existed.

And when you find new
action, The Touch tells you
exactly what you've found in the
LED display.

The Touch by Regency. No
complicated programming to
do. No crystals to buy. It's the
new soft touch in scanning.

Your Regency dealer has
the details.

The Touch by Regency.
The Ultimate Scanner.

O
%

You’re never more than
1.5 seconds away from
your favorite frequency.
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