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Edison had over
1,800 patents in
his name, but

you can be just as inventive
with an Apple.

Apple is the company with the brightest ideas in
hardware and software and the best support — so you can
be as creative with a personal computer system as Edison
was with the incandescent bulb.

How Apple grows with you.

With Apple’s reliable product family, the possibilities of
Creating your own system are endless. Have expansion capa-
bilities of 4 or 8 accessory slots with your choice of system.

Expand memory to 64K bytes or 128K bytes. Add an
A to D conversion board. Plug into time sharing, news and
electronic mail services. Use an IEEE 488 bus to monitor
lab instruments. Add 4 or 6 disk drives — the 5Y4" 143K
bytes, high-speed, low-cost drive that’s the most popular
on the market.

Apple speaks many languages.
Since more than 100 companies create software for
Apple, you'll have the most extensive library in the personal

computer world. Want to write your own programs?
Apple is fluent in BASIC, Pascal, FORTRAN, PILOT and
6502 assembly language.

There’s even a series of utility programs called the
DOS Tool Kit that not only lets you design high-resolution
graphic displays, but lets you work wonders with
creative animation.

More illuminating experiences in store.
You won't want to miss all the Apple products being
introduced at your computer store all the time. Don't let
’ history pass you by. Visit your nearest
A, Apple dealer or call 800-538-9696.

In California, 800-662-9238. Or write:
Apple Computer, 10260 Bandley Drive,
Cupertino, CA 95014.

apple computer inc.
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NOW WITH STOP WATCH

WATGCH

Try only 10 DAK high energy 90 minute
cassettes risk free for just $2.19 each
and get a beautiful $69 value LCD
digital watch for only $5!

YOU CAN'T LOSE!!! IF YOU’'RE NOT 100% SATISFIED, KEEP AN ML90 FREE AS A GIFT FOR TRYING OUR CASSETTES!!!

Are the very high frequencies disap-
pearing from your cassettes as you play
them? Friction within your cassettes
may be erasing your crystal clear highs
even as you read this ad.

DAK developed a jam proof cassette
for professional high speed duplicators
and in the process discovered why
recordings that sound great when you
make them, may sound less than great
in just a few months.

Here’s a chance to try DAK ML90s
risk free and pick up a great LCD watch
complete with stop watch for only $5!

YOUR TIME IS PRECIOUS

Imagine yourself just finishing record-
ing the second side of a 90 minute cas-
sette and horrors, the cassette jams.
Tape is wound around the capstan, your
recorder may be damaged and you‘ve
just wasted 90 minutes of your time and
perhaps lost a great recording off FM.

MOLYSULFIDE

DAK manufactures enough tape for
over one million cassettes per month,
mostly for professional duplicators and
loaders. We developed polyester slip
sheets which are inside the cassette with
raised spring loaded ridges to guide each
layer of tape as it winds so it won’t jam.

We coat the liners with a unique
formulation of graphite and a new
chemical called molysulfide. It reduces
friction several times better than graph-
ite and allows the tape to move more
freely within the the cassette.

HIGH FREQUENCY PROTECTION

Tape is basically plastic, and as it
moves within the cassette friction causes
the build up of static electricity, much
as scuffing your shoes on a carpet in dry
weather.

Static electricity within the cassette is
drastically reduced by the low friction
.of the molysulfide so that it won’t erase
‘crystal clear highs. A very important
consideration for often played tapes.

MAXELL ‘TAPE’ IS BETTER

Yes, honestly, if you own a $1000 cas-
sette deck like a Nakamichi, the fre-
quency responses of Maxell UDXL or
TDK SA are superior and you just might
be able to hear a difference.

DAK ML has a frequency response
that is flat from 40hz to 14,500hz
+3db. Virtually all cassette recorders
priced under $600 are flat +3db only
from 40hz to about 12,500hz, so we

have over 2000hz to spare, and you’ll
probably never notice the difference,
and we feel that we have equaled or
exceeded the mechanical reliability of
virtually all cassettes.

NOT MAGICAL OR CHEAP

DAK manufactures the tape we sell.
Our tape really doesn‘t cost less to
make. You only avoid paying the
wholesaler and retailer costs and profits.
When a cassette leaves other factories, it
must be marked up each step of the
way; even duty on some of the fine
imported cassettes must be added, so
with DAK tape you really only save the
middlemen profits.

While Maxell UDXL 90s may sell for
$3.50 to $4.50 each at retail, DAK
ML90s sell factory direct to you for
only $2.19 each complete with deluxe
all clear hard plastic boxes and index
insert cards.

computer
LCD
WATCH
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A $5 LCD WATCH++STOP WATCH?
This beautifully styled slim silvertone

watch is loaded with features. LCD
means that the time in hours and
minutes always shows without having to
push buttons.

Push the button once, and you’ll see
the date in months and days, and push
the button again and see seconds. Push
the second button and the entire time
section lights up for convenient night
viewing.

Stop watch feature. This fine watch
has a third button which starts and
stops an accurate stop watch. The stop
watch displays up to 15 minutes and
then continues running displayingup to
15 minutes at a time. It's great for
timing cassettes.

Quartz crystal accuracy means con-
stant time within 1 minute per month.
Crystals use little electricity, so the
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battery should last up to a year, and is
easily changed.

Stainless steel band for long life and
comfort. No imitation, a first rate
locking adjustable band.

It’s guaranteed. This fine watch comes
with a manufacturer’s limited warranty,
good tor one full year.

DAK TAKES A RISK

Obviously giving away quality watches
is not going to make DAK rich. We are
betting that once you get our new 40
page catalog with over 6000 words
about how to make better recordings,
you will want to buy our cassettes
again, and we are putting our money
where our mouth is!

Customers like you are very valuable
in the form of future business. We
anticipate receiving over 6000 orders
and over 4500 repeat customers from
this advertisement to add to our list of
over 80,000.

TRY DAK ML90 CASSETTES
RISK FREE

Try these high energy cassettes on
your own recorder without obligation
for 30 days. If you aren‘t 100% satisfied
for any reason, return only 9 of them
and the watch for a refund. The cassette
you test recorded is yours as a gift.

To order your 10 DAK ML 90 minute
high energy cassettes at $2.19 each and
get the LCD digital watch for only $5
with your credit card, simply call the
toll free number below, or send your
check for only $21.90 plus $5 for the
watch and $3 for postage and handling
for each group to DAK. (CA residents
add 6% sales tax).

DAK unconditionally guarantees all
DAK cassettes for one year against any
defects in material or workmanship.

Why not order an extra group of 10
DAK ML90 cassettes for yourself or a
friend? We will add one free ML90
cassette to each additional group you
buy and of course you can still get an
LCD watch for only $5 with each
additional group you order.

DAK
INDUSTRIES
: »\ INCORPORATED
Call TOLL-FREE .............. (800) 423-2636

In California Call ............. (213) 984-1559
10845 Vanowen St., North Hollywood, CA 91605




SC-2 gives
your cartridge
more than
The Finger!

The famous SC-1 stylus
brush (standard of the record
and hifi industries) now has a
synergistic fluid called SC-2.

SC-2 Fluid enhances and
speeds cleaning and yet
protects diamond adhesives,
cartridge mounting polymers
and fine-metal cantilevers
against the corrosive effects
of many other “cleaners.”

The Discwasher SC-2
System. Stylus care you can
finger as clearly superior.

discwasher:

PRODUCTS TO CARE FOR YOUR MUSIC

1407 N. Providence Rd.
Columbia, Missouri 65201
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Shace Scape .

The painting above is by one of America's
fastest rising American artists, Mark Ricker-
son. Rickerson's works represent some of the
mast popular space paintings ever created
and they have been displayed at some of
America's leading galleries and purchased by
many space-age companies.

About one year ago, JS&A's president was
traveling through Honolulu on a frip back from
the Far East when he stopped by an art gallery
to examine some paintings.

PRESIDENT'S IDEA

While in the gallery he saw one of Ricker-
son's works. Since JS&A markets space-age
praducts, our president thought it would be a
great idea to feature one of Rickerson’s paint-
ings on the next cover of JS&A's space-age
catalog.

So he bought the painting and traveled to
the Hawaiian Island of Maui, where he met
with Rickerson in his studio to discuss repro-
duction rights. Rickerson refused. His paint-
ings were growing in value and he did not want
to commercialize his efforts at that stage of his
career.

PROGRAM UNACCEPTABLE

Several months later however, our presi-
dent received a call from Rickerson. The artist
wanted to know if JS&A would be interested in
offering limited edition prints exclusively to its
customers, many of whom would appreciate
the subject matter because of their interest in
space-age electronics.

This time we refused. Rickerson wanted
JS&A to offer 300 signed ard numbered
proofs for $200 each. A typical JS&A re-
sponse, however, would far exceed the avail-
able prints and we would have to return too
many orders. In addition, Rickerson had been
getting $350 for his prints and we didn't under-
stand why he would lower his price.

RICKERSON'S PLAN

But Rickerson had a plan. Those who would
respond to our offer would have their name

for JS&A customers in

placed in a computer and at the end of our
promotion, the computer would randomly
select 300 people eligible to purchase the
prints. All respondents howeves, would make
up his personal mailing list.

In the future, whenever a new Rickerson
print would be announced for $350 or mcre,
those on his personal list would be eligible to
purchase that print during the next three years
at only $200 regardless of Rickerson’s status,
fame or the value of his paintings.

Rickerson looked to this promotion as a way
of establishing himself and his art firmly as a
maijor factor on the American art scene and at
the same time establish a strong following.
JS&A in turn has not only agreed to assist
Rickerson in that goal, but will be actively
promoting his art and his products during the
next three years. This offer to participate in his
print program will end on February 28, 1981
and only those who respond will be allowed to
participate during the next three years.

26 SEPARATE PLATES

Rickerson's painting shown above is called
‘Space Scape,’ and is one of a series of four
that will be offered in this program. Space
Scape is a spectacular view of outer space
and expresses mankind’'s relationship to
space in a dazzling display of colors, planets
and shapes.

The serigraph prints are as spectacular as
the original. Limited to only 300 hand-signed
and numbered proofs, there are 26 separate
overlaid cclors from 26 separatz silk screens
to reproduce every exact detail on 100%
museum-quality PH-balanced paper. And
they are large—a 30" x 40" image size deliv-
ered in a well-constructed and protected
carton.

PAINTING OFFERED
Later the original painting will be offered to
the general public for $10,000, or for $5,000 to
anyone on Rickerson'’s list on a first-come first-
served basis.
There is no obligation to enter and no

AmericanRadioHietory Com

A new painting by Mark Rickerson offers opportunity

this exclusive print offering.

money is required. Simply fill in the information
requested on the coupon and mail it to: One
JS&A Plaza, Northbrook, lllinois 60062.

Each participant will be sent an acknow-
ledgment letter with a number. The program
will officially close on February 28, 1981 and
those selected to receive the print will be noti-
fied directly by a public accounting firm by
March 15, 1981. There is a strict limit of one
entry per person and our computer will aufo-
matically reject duplicate applications. If tor
any reason you are dissatisfied with your
purchase, you may return your prini anytime
during the next three years for a full refund.

Participate and join with us in a great oppor-
tunity to own a print from one of America’s
fastest rising American artists and become
part of a select group. Send in your free
reservation today.

: FREE PARTICIPATION COUPON

i Please accept this coupon as my eligibility
1 for participation in the random selection draw-
§ ing for the print shown above. | understand
1 that | am under absolutely no obligation and
1 that | will be eligible in future programs
I whether | obtain the print or not.

]

1

1 Name

]

: Address

: City State

1

(] Zip

]

]

1

. N

1

' Y

' O

]

I One JS&APlaza

I Northbrook. lll. 60062 (312) 564-7000

! PE JS&A Group: Inc. 1980
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BULLET -

ELECTRONICS, Inc.
PO Box 401244P Garland TX 75040
2149 - 278-3553

The Greatest Breakthrough
In Electronic Music Ever!

Ne™' Super Music Maker Kit E

Now you can play hundreds ol songs using the Bullet Super
Music Maker. The untt fealures a single factory
programmed microprocessor IC that comes with 20 pre-
programmed short tunes. By adding the additional PROMS
(2708's) the system can be expanded to play up to 1000
notes per PROM. Just think a compac! electromc
wstrument that wlll play dozens. hundreds or even |
thousands of selections ol music. The kit comes with all
elecironic components {less the PROM), and a drilled. »
plated and screened PC Board which measures 4" x 4%
The 7 watt amplifier section is on the same PC board and !
drives an 8 ohm speaker (not included). from a whisper to
ear sphiting volume. Since the unit works on 12 VDC or 12
VAC*. vehicle or portable operation is possible What do
you get for $23.50? Everything bul a speaker. transtormer,
case, swilches., and PROM. Additional 2708 albums
containing popular tunes are avallable for $15.00 each or
you can program your own PROMS using information
provided with the kit instructions. Lists of available PROM
albums are avallable on request. (Note: Unit plays
electronic music one nole at a trme. it is nol possible 1o play
chords or a melody with harmony simultaneously,)

Super Music Machine Kit $23.50

DIP Swilches (One 8 pos.. One 5 pos.) 2.00/set

Molded Plastic Case 6.50
“Unit requires transformer for operation on 117VAC
Transtormer should be 12V @ 1A secondary. Not available
from Builet.

Sound Effects Kit $18.50 E’

The SE-01 Sound Eftects Kit 15 a complete kil all you need 1o buslg
a programmable sound effects machine excepl a ballery and
speaker Our kil 15 designed to really ring out the T1 76477 Sound
Chip Only ihe SE-01 provides you with additional crcuitry that
includes a PULSE GENERATOR., MUX OSCILLATOR and
COMPARITOR 10 make more complex sounds a snap We help
YOu 10 building the ki wiih a clear easy-to-tolluw consfruchion
manual and we show you how [0 easily program the uni. Other
deaiers will sell you ihe chip or a “kil” of parts but you are on your
own 10 do the most difficull part make neal sounds! Within ashort
time aller you burld Ihe SE-01 you can easity create Gunshots.
Explosions. Space Sounds. Steam Trains and much more We
Think the Bullet SE-01 s the best deal on the market bul don't ask
ask the 15,000 happy SE-O1 owners!
Complete Kit With Quanly Plated PC Board
Less battery & speaker

7 Watt Audio Amp Kit $5.95

SMALL. SINGLE HYBRID IC AND COMPONENTSFITONA
2" x3"PC BOARD (INCLUDED). RUNSON 12VDC GREAT
FOR ANY PROJECT THAT NEEDS AN INEXPENSIVE AMP
LESS THAN 3% THD @ 5 WATTS COMPATIBLE WITH SE-
01 SOUND «IT

$18.50

AY3-8910 PROGRAMMABLE SOUND GENERATOR

The AY3-891015 a 40 pin LSI chip with three oscillalors. three
controls, prog noise three
mixers. an envelope generator. and three D/A converters that
are controlled by 8 BIT WORDS. No external pats or caps
required This chip hooked 10 an 8 bit microprocessor chip or
Buss {B080. 280, 6800 efc ) can be software conlrofied ic
produce almost any sound It will play ibree nota chords, make
bangs. whistles. sirens. Qunshots. explosions. bleets. whines
Or grunts. In addition, 11 has provisions 10 Contsol its own
memory chips with two 10 ports The chip requifes -5y @
75ma and & TTL clock A truly
crrcuit

$14.95 W/Basic Spec Sheet (4 pages)
60 page manual with S-100 interface mstruchions and
several programming examples. $3.00 exira

TRANSFORMER
A good transtormer 10s TTL. hnear

200V 4A SCR /[~

Sensitive and smaller computer sylems
Gate SeC €2 15Ve: "t Sec =3 Bva
7/51.00 Swe 21224 Wi tSing

Construchnn OpenFimw Miflang wir,
Special Purchase ieacn
Order BES-0025 /¢ J Order BET-0005
$2.95

THE PERFECT TRANSFORMER s 2
117VAC primary. 12VAC secondary @ 200ma

Great for all your CMOS. or low power TTL f'
projects. PC poard mount
99c ea.  3/52.50 ORDER
Size 15" Wx 125" Dx 1.25" H XFMR-03
“INOICATES {TEM IS “HOUSE NUMBEREQ
301 0° AMP 8 LEAD CAN 3/100  11P30 TAB PNP POWER 300
723 OLY RES. 10 LEAD CAN 39 ‘MCI35IP FM JF DISC IC 50
123 (4 PIN 0iP S0 TL430 BAR GRAPH DAIVER 250
741 DP AMP MINI Q1P 4/110 7805 SV 1A REGULA 9%
30000 @ 15V COMPUTER GRADE 210 “78MOS5 -A SV REG 10 § 60
2N4407 PNP COMPLIMENT 8100 LM39TT TEMP TRANSOUCER
2NBOZ8 P LT W/SPECS 50 IC W/SPEC 110
LM380 2W AUDID IC W/SPECS 109 LM3302 QUAD COMPARATOR IC 50
LM377 QUAL LM380 W/SPECS 250 555 TIMER IC i
LM3800 QUAD NORTDN AMP 59 “MC3401 QUAD NORTON AMP k]
M374 QUAD 0P 55 WC3340 ELECTRONIC
7812 1A 12V REG 95 AUTERNATOR WJSPECS 5
1L-1 0PTZ ISOLATOR MINI 0IP 5
“MEM 63) DUAL GATE MOSFET LEDS
TIDOE PAATECTED. SIMILAR % JUMEO GREEN ;: B
4067, /
MVI624 VARICAP 04ODE 10 PFO 30 MEQHIM RED |« L 15
INS148 VARICAP 0100€ MEDIUM GAN OR YELLOW 16
A7 PFD NOM. 31 AATIO A9 BIUPOLAR LED
LM317T ADJUSTABLE 1A REG. 250  TWO0 COLDR RED/GRAN 59

Cdll or write for FREE catalog.
POLICIES
NO C.0.D.'s SEND CHECK. MONEY ORDER. CREDIT CARD »
ADD 5% FOR SHIPPING. TX. RES. ADD 5% TAX. FOREIGN
ORDERS (EXCEPT CANADA) ADD 10% (20% AIRMAIL)
U.S. FUNDS ONLY
PHONE ORDERS ON MASTEP CHARGE & VISA ONLY
(214) 278 3553

CDITORAL

Computer User Discovery

I don’t yet have the satisfaction of every-
one’s adopting my views about who pur-
chases microcomputers, but I was pleased o
read an article in Business Week (December
1,1980) that supports what I've expounded
for years: A high percentage of micros
bought as personal computers find their way
into work situations either in a company or
for company work at home.

The article observed that microcomputer
and peripheral makers have ignored the real
way in which their equipment is used and by
whom it is purchased. It notes that in an
industry with an annual sales of nearly
$1billion, a driving force in its growth is the
middle manager or technical professional
who wants his own computer for work, but
rationalizes its purchase as a home or hobby
computer. Once in the home, the buyer finds
ways to apply it to his job. Interestingly,
Vantage Research, a Mountain View, CA
market reseéarch company, estimates that
one-third of the 750,000 personal computer
systems reported to be shipped to date have
landed in private offices.

The potential market for personal com-
puters among professionals and managers is
much larger than the number of very small
businesses (less than 10 employees) in this
country (17.5 million vs 2.3 million), says
Personal Software’s chairman, Dan Fylstra.
Yet, the smaller-potential group has been
the target of computer makers for the past
few years, virtually ignoring the so-called
hobbyist who more often than not uses it for
work purposes. Indeed, the word “hobbyist™
has been anathema to computer makers for
some time now, though there are indicators
that this is changing.

PopuLAR ELECTRONICS' latest microcom-
puter study underscores the importance of

the technical/professional market. For ex-
ample, about 89% of our readers expressed
an interest in microcomputers, while 52.6%
own or have access to a micro. Of this group,
37.5% indicate they use the micro for both
business and personal purposes, while 29.7%
use it only for business purposes, for a total
of 67.2%

The areas in which PE subscribers use
computers are revealing: 38.3% for storing
and analyzing research data, 34.7% for
math, 34.2% for graphics, 27.3% for busi-
ness/accounting, 22% for word processing,
9.8% for testing/control, and 4.3% for medi-
cal. Also extremely interesting is that 49.7%
buy software programs, while an astound-
ingly high 81.4% write their own programs.

What is judged to have the greatest in-
fluence on buying a particular microcomput-
er? Not surprisingly, our survey indicates
that initial cost is nurhber one (57.8%), fol-
lowed by software support (52.6%), manu-
facturer’s reputation (52.3%), range of pe-
ripherals available (48.3%), availability of
local servicing (34.3%), and bus support by
other manufacturers (27.7%). The last two
were also deemed to be least important
among the categories cited: local servicing,
34%; bus support, 31.9%.

Among other survey results, peripheral
buying plans for the next 12 months show
that floppy disk machines lead the pack with
55.9%; followed by printers, 50.8%; modems,
26.3%, and video terminals, 24.5%.

These market research figures will give
you some idea of the interest in computers
shared by PE readers, among other electron-
ics activities they enjoy. Furthermore, with a
whopping 64.4% of respondents noting their
job titles as professional/technical/electron-
ics related and 19.3% as management, and
60.7% noting they get involved with comput-
ers on the job, there’s good reason for com-
puter makers to look to our readers as a very
significant part of their market. We made
this discovery a long time ago.
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“My computer helped me write
The Final Encyclopedia. | wouldn't trust
anything less than Scotch’ Brand Diskettes
to make along story short.

Gordon R. Dickson,
Science Fiction Author,
Minneapolis, Minnesota

Gordon Dickson: a small business-
man whose product is his own
imagination. He’s written more than
40 novels and 150 short stories;

his newest work is The Final
Encyclopedia. He uses his personal
computer and word processing
software to maximize his production.
All his words—his product—

are stored on diskettes. He calls up
sentences and paragraphs on
demand, and gets more rewrite out
of the time available. So he depends
on Scotch diskettes to save himself
production time.

Dependable Scotch media can
work just as hard for you. Each
Scotch diskette is tested before it
leaves our factory, and certified
errar-free. So you can expectit to
pertorm exactly right.

Scotch 8” and 5% diskettes are
compatible with computer/diskette
systems like TRS-80, Apple, PET,
Wang and many others. Get them
from your local 3M distributor. For
the ane nearest you, call toll-free:
800/328-1300. (In Minnesota, call
rollect: 612/736-9625.) Ask forthe
Data Recording Products Division.
In Canada, contact 3M Canada,
Inc., Ontario.

If it's worth remembering,
it's worth Scotch
Data Recording Products.

3M Hears You...
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PPB Pemsopa’ o mipiier to write, edit and print T : =
) 24 Lines 24 Lines =
systems help you collect, store our reports Usper Case Upper CaselLower Case =
and ana'lyze data as faSt as you y . :z:::: :::::::::: :2:‘:")) 125(()):11:22(8colors) :gg::g; (16 colors) E
can load a disk and execute a Apples grow Keyboard Fived Programmati =
prOgram. B €cause more than 4 ::;T;:ll::;:: e :zi::snos?;n siots El:zl)l(::ns!on slots E
100 companies offer software with you. G merace =
for Apple, you have the largest Whichever system you Sl e e =
program library for manipulating | pick, Apple never locks | oisorves Mdononetosk | Onedmebuitin ps =
your data in the personal you into a single con- e e more s =
computing world. Need special | figuration. You can i Foran 7 Foansr =
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let you define models, bytes or 128K bytes. Add up 800-662-9238. Or write: Apple
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results instantly wEnesanseredl 0 the industry —
and displays them o Apple is the answer.
in colorful, easy-to- If you have any other
read graphs, charts or plots ona | questions about why Apple is the
video monitor. pick for professionals in engi-
o neering, see your
3 In production nearest
management Apple
Apple personal computer systems | computer
make it easy to gather data, dealer or

analyze productivity, measure
yields and facilitate all phases
of production control. Want to
speed up repetitive tasks?

CIRCLE NO. 6 ON FREE INFORMATION CARD

AmericanRadioHistorv.Com



IETTERS

It's Better Than You Think

I was moved to write by a misleading
statement in “Phonograph Playback:
It’s Better Than You Think” (Nov.
1980). The authors cite the 19th har-
monic of a 900-Hz violin tone, which
was given as a 17.1-kHz tone at —70 dB
and point out that at a 50-kHz sampling
rate, the harmonic would be represented
by slightly less than three points per pe-
riod and would be encoded by only 3
bits. They further state that quantizing
noise has a far more annoying spectrum
than ordinary white noise.

The fact that high-frequency sinu-
soids are represented by a very small
number of points should not be taken to
imply that this introduces distortion.
The sampling theorem assures us that if
the anti-aliasing filter is perfect, and in
the absence of quantizing distortion, sin-
usoids with frequencies up to half the
sampling rate are perfectly recoverable
without distortion. In the presence of
real-world filters and finite word
lengths, the theorem is still true, except
that the noise floor is determined by the
word length (given as 16 bits in the
example) and the stop-band rejection of
the anti-aliasing filter, which is 85 dB or
more in modern digital systems.

A sinusoid represented by 3 bits
sounds awful alone, but if there is any
other simultaneous signal, such as the
lower 18 harmonics of the violin tone,
the noise is white. For any complex sig-
nal, quantization distortion is very diffi-
cult to distinguish, either analytically or
perceptually, from white noise. At low
levels, the quantization distortion pro-
duces a noticeably nonwhite sound that
is often described as *“‘graininess.” The
only time this graininess is heard in real
situations is in the quiet portions be-
tween movements. Residual room noise
(air conditioning, coughing, etc.) is then
quiet enough to exhibit nonwhite noise
distortion.—James Moorer, San Ansel-
mo, CA.

Time-Sharing Nets

Thanks to Carl Warren for introduc-
ing us (“Computer Bits,” June 1980) to
the two time-sharing services, Micronet
and Tymnet.—G. L. Wilson, Cambria
Heights, NY.

TRS-80 Alarm Adjustment

In the article “Use Your TRS-80 as a
Timer or Alarm Clock’ (October 1980),
if the alarm is set to go off on the hour,

the alarm will not sound because of line
720. If Y =60, the program will GOTO

FEBRUARY 1981

850, skipping line 730 where the clock
time and alarm time are compared. The
next time line 730 is run, the time will
have advanced one minute so the time
and alarm will not compare. Lines 730
and 890 should be changed to read
GOTO 910. Line 910 should have the
instruction previously on 730 and line
911 should be added reading GOTO
630.—B. E. McBee, San Antonio, TX.

Transistor Should Be PNP

In my article “How Many Hours on
Your Phono Stylus?” (December 1980),
transistor Q6 should be shown as a pnp
device as given in the Parts List.—Den-
nis Bohn, Kingston WA.

Keep SWL Coming

Glenn Hauser’'s SWL columns are
great and his “English Broadcasts Audi-
ble In North America” listings are ex-
cellent! Many of my friends, who are
also shortwave listeners, feel as I do.
Please keep Glenn Hauser coming.—
Thomas Harrington. Columbus, OH

POPULAR ELECTRONICS welcomes
comments from its readers. However,
queries can be individually answered only
if they are accompanied by stamped self-
addressed envelopes. —Ed.

Introducing

It gets you

off the hook.

Auto-Cat™ lets your computer
terminal answer other terminals
over the phone line automatically.

It’s the deluxe way, for
example, to receive a program
from a friendly computer. Or take
data from any of the information
sources. Then store the informa-
tion in your computer’s memory—
and have it there at your beck and
call—all automatically.

Auto-Cat is a state-of-the-art
originate/auto answer, all digital,
crystal controlled unit with every-
thing in one compact package.

It sits right under your phone.

It’s FCC approved for direct
telephone line connection. You
just take it home and plug it in.

Cost? Less than any other
comparable modem. Under $250.
And it’s from Novation. The
recognized leader in personal
communications. ’

Auto-Cat>
Novation||=

Call for details:

(800) 423-5410

In California (213) 996-5060

Available at Avnet Electronics, Hamilton Electro, Hamilton Avnet, Kierulff Electronics, Byte Shops,
Computerland, and your local computer store.

Novation, Inc., 18664 Oxnard Street, Tarzana, California 91356

CIRCLE NO. 65 ON FREE INFORMATION CARD

maedeam A dinLlictOry ST




NEW

Additional information on new products

covered in this section is available from the

manufacturers. Either circle the item's code

number on the Free Information Card

or write to the manufacturer at the
address given.

LR e e e e e e ey
Single-Board Computer

The Model SBC-02 computer from Star-
Kits is a minimal 4-chip system on a 6" X
6" pc board. It features a 6§02 CPU, with
128 bytes of RAM, 2K of EPROM, and
parallel or serial I/O. A wire-wrap area
for expansion is provided. A machine-lev-
el monitor called HUMBUG that provides
program entry and control, single step-
ping, breakpoints, and other front-panel
functions is within a 2716 EPROM. $25
for the bare board, $75 for the parallel I/
O kit, or $150 wired and tested. Addition-
al support includes 4K floating point BA-
SIC (in ROM), a cross-assembler for the
6802, and HuUMBUG ROMs for other 6800
systems.
CIRCLE NO. 88 ON FREE INFORMATION CARD
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Akai Slide/Film VCR

Adaptor

Photographic film and slide images can be
transferred simply and inexpensively to
video tape with a videocassette recorder
and Akai America’s Model VLC-V9
“Tele-Cine Adaptor.” Material being
shown by a film or slide projector is
directed through a vertical fresnel lens
and reflected by a mirror into a video

Onkyo Programmable Record Player

»

[ &= =

= —

Onkyo's Model CP-1150F direct-drive
turntable uses a microprogessor to control

L

camera. It is then immediately recorded
on tape. Using the video transfer adaptor,
home movies can be edited, segments can
be placed in chronological order, and
films and slides can be interspersed on
tape to give a.multimedia effect. $89.95.
CIRCLE NO. 91 ON FREE INFORMATION CARD
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RS-~232 Test Set

The SYZYGY Model 232 Test Set can be
inserted into any standard EIA RS-232
serial interface without loading the cir-
cuit. An array of LED indicators monitors

m

Panavise Circuit-Board Holder

The Model 333 Rapid Assembly Circuit
Board Holder features an eight-position
adjustment, indexes at 45-degree incre-
ments, has six positive lock positions in the
vertical plane, and provides a 10-inch
height adjustment. Having cross bars
available in lengths to 30 inches, the de-
vice will hold circuit boards up to 28
inches in width. In addition, extra arms
can be added for dual or muitiple boards.
The spring-loaded board holder allows for
fast one-hand position changes. Its cast-
iron base provides stability and is drilled
for bench mounting.
CIRCLE NO. 89 ON FREE INFORMATION CARD
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its straight carbon-fiber tonearm. Its
12Va" platter is directly driven by a brush-
less dc motor and controlled by a crystal-
locked PLL system, while the tonearm is
positioned by its own separate stepping
motor. Operation of the two-speed (33!/3-
and 45-rpm) player is fully automatic.
Microprocessor control permits automatic
fast repeat of any given preprogrammed
part of the record being played. Wow and
flutter are rated at 0.025% wrms, S/N at
75 dB (DIN-B). The player measures
1612"W X 15”D X 5'%"H and weighs
13.6 Ib. $350 for player alone; $50 for
optional RC-5T remote-control unit.
CIRCLE NO. 92 ON FREE INFORMATION CARD
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the seven most commonly used lines and
one user-selected signal. All 25 pins are
made available for use as test points. Dou-
ble male, double female and null modem
versions are offered. $75. Address: Syzy-
gy, 252 Sanp Lorenzo, Pomona, CA
91766.

R R S gl e N T R AT
Sansui High-Power
Stereo Receiver

—— -
|

P13 ATz ini e |

Crystal-controlled PLL digital synthesiz-
er tuning accompanies dc amplification in
Sansui’s Model 9900Z 160-watt/channel
AM/FM stereo receiver. The 9900Z in-
cludes both digital numeric and conven-
tional “‘dial” frequency displays, the latter
made up of a series of discrete LED:s.
Instant recall of up to 12 preselected sta-
tions is offered, and an eight-band LED
frequency-spectrum analysis display is
built-in. LED “meters” display both peak
output power and volume-level settings.
Control of volume is via an up/down
pushbutton Touch-Volume Control. FM
specifications include: sensitivity 10.3 dBf
(1.8 nV); signal required for 50-dB stereo
quieting 37 dBf; stereo distortion 0.07%;

POPULAR ELECTRONICS



S/N 80 dB mono, 76 dB stereo. Amplifier
specifications: frequency response 5 to
100,000 Hz +0/—3 dB; no morc than
0.015% THD from 20 to 20,000 Hz at full
power into 8 ohms; S/N 80 dB phono, 100
dB high-level. $1150.

CIRCLE NO. 93 ON FREE INFORMATION CARD

Microprocessor-Based
Morse Trainer

The Model MT-1 by Advanced Electronic
Applications, Inc. generates essentially
random Morse code at a rate of 1 to 99
wpm in selectable 1-wpm increments and
in any of several modes. Practice mes-
sages are sent at either standard character
lengths or with faster character lengths
and extended spacing. The user can select
either five-character code groups or ran-
dom word lengths and one of two levels of
difficulty—normal characters or all char-
acters. Dash-to-dot-to-element space ratio
is initially a standard 3:1:1, but thiscan be
varied by the user. Automatic increase of
speed can be programmed. The Model
MT-1 requires +12 V (+3 V) at 200
mA. $99.95. Address: Advanced Elec-
tronic Applications, Inc., Box 2160, Bldg.
O&P, 2006-196th SW, Lynnwood, WA
98036.

_new products

M

“

Portable 41/2-Digit DMM

(@bATs PAECIBION ————— 258

Data Precision’s Model 255 4'k-digit
LCD portable/bench DMM s rated at
10-uV sensitivity on its lowest range and
to 1-kV dc at 0.03% accuracy. Ac voltage
range is from 10 uV to 5 kV: ac and dc
current is measurable from 10 nA to 2 A

Hi-Fi Converter for TV

Petrous Electronics Corp.’s “Telefidelity™
is a high-fidelity audio converter for tele-
vision. Two models are available. Model

Computerized Antitheft Device

system installed, the protected vehicle

and resistance can be measured from 0.1
ohm to 20 megohms. Both ac voltage and
current are measured with an “average
sensing” technique said to have full accu-
racy from 50 to 5000 Hz and an extended
range to more than 2.5 kHz. Display dig-
itsare 0.4” high, black-on-silver LCD. All
25 ranges are selected via two front-panel
rotary switches. Protection is 1 kV on all
voltage ranges and 250 volts for resist-
ance. A 2-A fuse handles the current
ranges. Size is 5'2"" X 11" X 3)2" and
weight is 1.3 1b. Power is provided by
internal nickel-cadmium batteries. $279
including battery pack, carrying case, and
recharger.
CIRCLE NO. 95 ON FREE INFORMATION CARD

TF-100 has a 15-watt rms amplifier that
drives an 8" woofer and 3’ tweeter. De-
luxe Model TF-200 contains two 15-watt
amplifiers, an 8" woofer, 412" midrange
driver, and 3" tweeter; it adds a pseudo-
stereo effect. Both models offer a “Dy-
namic Compliance Fidelity Enhancement
System™ (FES) that automatically equal-
izes frequency response. Instead of a di-
rect connection, an etched coil “‘antenna”
is placed under the TV set to pick up the
TV's sound carrier and pass it to the con-
verter. (The Telefidelity may not operate
with some TV receivers, especially those
whose chassis are shielded.) Multiple in-
puts permit connection of tape decks, ra-
dios, and other high-level signal sources.
$99.95 for Model TF-100; $129.95 for
Model TF-200. Address: Petrous Elec-
tronics Corp., 415 W. Walnut St., Comp-
ton, CA 90220.

Ac Magnetic Flux Probe

The Model 1846 axial-type ac magnelic
flux probe converts flux to a voltage that
can be measured on a meter or an oscillo-
scope with a BNC connector. Sensitivity
is to 100 millivolts per gauss at 60 Hz.
The probe allows a user to draw a flux
map and locate sources, paths, and in-

cannot start until a secret four-digit code
is properly keyed in, even if the ignition
key is used or the ignition system is *‘hot-
wired.” Available in four models: Model
1043 has keyboard ignition lockout and
disengage feature but no audible alarm,
Model 1036 is the same but uses the vehi-

fluecnced areas so that steps can be taken
to reduce the noise-producing flux by
shielding or other means. $69. Address:
Magnetgk Corp., 7315 Red Deer Dr,
Boulder, CO 80301.

cle’s horn as an audible alarm; Model Computer-Operated
1048 offers keyboard ignition lockout, sir- T o
en alarm, motion detector (senses when ypew"ter

the vehicle is jacked up), and pin switches;
Model 1024 uses the ignition key to con-
trol the alarm and includes motion detec-
tor and siren. The dash-mounted unit
measures 2'°W X 23%"'H X 1L'D. Ad-
dress: A. C. Custom Electronics, 868 Al-
pha Dr., Cleveland, OH 44143.
CIRCLE NO. 94 ON FREE INFORMATION CARD

The Dynatyper from Rochester Data Inc.,
is an clectro-mechanical computer inter-
face that can be used with electric type-
writers to generate hard copy in both up-
per and lower case. Weighing 3 pounds,
the plastic-covered device fits over the
typewriter keyboard and is held in place
by its own weight and a pair of sticky

FEBRUARY 1981 9

“Steal Stopper” from A.C. Custom Elec-
tronics Inc. is a computerized antitheft
device for cars and RVs. A complete sys-
tem consists of a keyboard controller, con-
trol module, motion detector, siren, and
pin switches for trunk and hood. With a
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Toke @
giant step
forward..

Learn

professional |

audio
recording
technology

Complete the

Multi-track Recording Technology
curriculum in one year, or earn the
B.S. Degree in Music Technology
via the Institute of Audio Research —
New York University joint program.

Spring ‘81 Quarter starts
Thursday March 26th.

Summer ‘81 Quarter starts
Monday July 6th.

Write or call for brochure

Institute
H of Audio
] Research

64 University Place
Greenwich Village
New York, N.Y. 10003
(212)677-7580

Established
1969

Licensed by N.Y. State Dept. of Education
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new products

“buttons.” Inside are 52 solenocids and a
pc board. No modifications are required
to the typewriter. With the Dynatyper off,
the typewriter can be used in the normal
fashion. Operation is as fast as the type-
writer can go. Interfaces are available for
the Apple, TRS-80, and GPIB. A 6-bit
parallel interface is available for general

operation.
CIRCLE NO. 96 ON FREE INFORMATION CARD
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Astatic Moving-Flux
Phono Cartridge

Astatic Corporation is offering its new
MF 200 Moving Flux® phono cartridge.
This cartridge, employing a Shibata-type
stylus and a small magnet attached to op-
posite ends of an aluminum cantilever, is
said to offer the performance characteris-
tics of a moving-coil cartridge and the
high output levels of a moving-magnet or
moving-iron type. Rated frequency re-
sponse is 10 to 20,000 Hz + 2.2 dB; output
channel balance within 1.5 dB at 1 kHz;
channel separation 23 dB at | kHz; output
voltage 4.2 mV at 1 kHz and 5 cm/s; and
source inductance 90 mH. Recommended
tracking force is 1% grams + gram. The
cartridge is also available premounted in a
universal plug-in type headshell. $160 un-
mounted, $182.50 premounted.
CIRCLE NO. 97 ON FREE INFORMATION CARD

General Sound Three-
Piece Speaker System

The Micron III Concert Series Speaker
Ensemble from General Sound consists of
a pair of Model GS-5 satellite speakers
and one Model GS-10 subwoofer. Each
two-way acoustic-supension GS-5 fea-
tures a 54" high-compliance woofer that
crosses over at approximately 2.5kHz toa
1" soft-dome tweeter. The vented, tuned-
port GS-10 features a 10" dual-voice-coil
driver and a built-in dual-channel (100-

i it ~

Hz) crossover system. Overall ensemble
specifications: frequency response 30 to
22,000 Hz + 3 dB; 87 dB SPL output with
l-watt input at | meter; minimum power
25 watts/channel; maximum power 150
watts/channel. Sizes: GS-5—I10"H X
7'W X 7"D; GS-10—21"W X 19"H X
18"'D. $475.
CIRCLE NO. 98 ON FREE INFORMATION CARD

Digital Storage Scope

The Epic Instruments Inc., WAVE-SAVER
connects between the circuit under test
and an oscilloscope and can accept analog
signals for later display and study. The
digitized input data is stored within a 1K
X 8 memory. Recording-rates are from 2
us to 100 ms per point and with an exter-
nal clock go from 2 us to dc. Input sensi-
tivity is £50 mV to =+ 10 volts at an input
impedance of | megohm/15 pF. The post-
trigger mode starts recording after detect-
ing a trigger, while the pre-trigger mode
stops recording after detecting the trigger.
The device can also drive a plotter. Scope
1magc resolution is 1024 bits horizontally
and 8 bits vertically. $295.
CIRCLE NO. 99 ON FREE INFORMATION CARD
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Maxell Premium
Cassettes

Maxell Corp. of America has announced
the availability of two new premium cas-
settes with a new epitaxial magnetic for-
mulation and improved housings. The XL
1-S and XL II-S cassettes are said to offer
increased dynamic range, better S/N ra-
tios, wider bias latitude, lower IM distor-
tion and less print-through. The XL [I-S
is designed for decks whose bias and
equalization can be switched to HIGH
(CrO, ) and 70 uS, respectively. XL I-S is
for use with NORMAL bias and 120-uS
equalization. Tighter tolerances on the
cassette shell halves, super-smooth rollers,
and improved slip sheets are claimed to
minimize deterioration of wow and flutter
performance after repeated use. Sug-
gested list prices are $5.10 for C-60 and
$6.99 for C-90.
CIRCLE NO. 100 ON FREE INFORMATION CARD
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Rechargeable
Hearing-Aid Batteries

The Battery Store has introduced a re-
chargeable hearing-aid * power system.
Able to run up to 95% of the aids current-
ly made, the system consists of a recharg-
er and a pair of nickel-cadmium cells. The
cells are said to maintain a constant volt-
age during discharge and to be rechargea-
ble up to 500 times, for an operating life-
time of 10,000 hours. $19.95 plus $1.50
shipping/handling. Address: The Battery
Store, P.O. Box 141, Ridgefield, CT
06877. o
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Magnavox introduces
Gourmet Video.




Magnavision.

Video for people
who know and
love video.

You seek only the ultimate
technology in the electronic gear
you own. You'd like to control the
sequence, speed and direction of
what you watch on your television
screen. And you wish for a range
of programming far beyond the
common fare.

For you we have a bright idea

=)
1
-’I’ high-fidelity stereophonic sound.
And since there is no disc wear,
the Magnavision sound stays
crystal clear, playing after playing.
You can see and hear major
movies with theater-like realism.
Rock concerts and classical
performances come alive before
your ears and eyes. Magnavision

Simulated TV picture.

called Magnavision. It is Gourmet has to be heard to be believed.
Video for the video gourmet. “reads” encoded pictures and
A picture that's clearer than tape sounds through a protective coating
and less costly, too. on our grooveless videodisc.
Magnavision is an advanced There's no contact. No scratching.
LaserVision™ videodisc player. Its No wear. No disc deterioration.
optical laser scanner, a videodisc The picture will remain as sharp

and your TV setteam up to give you and clear years from now as

a picture that's amazingly sharp and it is today.

clear. Even better, the Magnavision The hearing’s as good as the

picture remains this good even seeing.

after thousands of viewings. That's Speaking of sound,

because there is no direct contact Magnavision is

between our laser and the disc. designed to be played

Unlike your phonograph, through your home

Magnavision doesn’t use a needle. stereo system so you can
Instead, a laser beam of light hear what you see in full

©1963 ALFRED J. HITCHCOCK PRODUCTIONS, INC « & & LBE L v R
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Studio-like controliability puts
you in command of the action.
Ncw the real fun begins. You not
only watch and hear Magnavision.
You play with it, too. Magnavision's
controls are so simple to operate;
even children can enjoy putting it
through its many playing modes.
Touch REVERSE to create
your own instant replays or the
sheer fun of looking at things back-
wards. SLOW MOTION lets you

LaserViseonn

slow the action by a little or a lot so
you can follow a golf pro’s swing
inch by inch until you've gat it
down pat.

STILL lets you see a museum
full of art (up to 54,000 pictures on
each side of a disc) one piece at
a time. You can advance frame by
frame like you would with slides.
Or hold a single picture for as long
as you like with no damage to the
disc or the player.

FAST FORWARD moves the
picture at three times normal speed
for hilarious effects. While SEARCH
lets you scan an entire side of a
videodisc in just 26 seconds. INDEX
displays the number of each disc
frame (54,000 per side) on your
TV screen to help you locate
specific scenes.

AUDIO 1/AUDIO 2 gives you
two separate audio channels for
discs recorded in stereo. Or two
individual sound tracks to give you
the choice of hearing a movie in
English or another language, like
Japanese.

Only LaserVision systems like
Magnavision let you watch and
play so many different ways. Even
in FAST FORWARD and REVERSE
you never lose sight of the picture.
Watch what you want whenever
you want.

With Magnavision you hav=acom-
pleze library of MCA DiscoVision®
prcgramming to choose from.

Blockbuster movies like The Electric
Horseman. Classic films like The
Bridz of Frankenstein. Cooking
lessons by Julia Child. Documen-
taries from Jacques Cousteau.
How-to-do-it tennis, golf, swimming
and crafts. Music, concerts, car-
toons, the arts and NFL football. And
videodiscs cost far less than pre-
recorded videotapes.

Full-length movies like Smokey
and the Bandit are only $24.95.
And many educational and instruc-
tional discs are only $5.95.
(Suggested retail prices.)

Only Magnavision is
Gourmet Video.

Magnavision is without a doubt
the brightest idea in home video. Its
picture, sound, playing action and
library of available programming
are cound to please the most dis-
crirrinating video gourmet. For full
information on Magnavision and
your nearest dealer, call toll-free
800-447-4700. In lllinois, call
800-322-4400.

©1981 JAGNAVOX CONSUMER ELECTRONICS CO,

The brightest ideas in the world
are here to play.

MAGNAVOX
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Brainchild

Yesterday — Remember the first Heathkit
Analog Computer (1957)? Or the Heathkit
ingle-Sideband Transmitter (1958)? How

abgut the Heathkit Mulfiplex Adapter for
FM $tereo reception (1960)?

Each was a ground-breaking
innovatioffor its day. Each was
a Heathkit Beginchild.

Today — Toda¥s brainchildren
include the popullar Heathkit All-
In-One Computer, digomplete
computer system witfidisk stor-
age, smart terminal, two'%80
microprocessors — all in
compact unit.

Also rising fast, the Heathkit Screen
Star, a new projection TV that bri
together the best in video technolo
to create the sharpest color picture
ever on a six-foot diagonal screen.

Heath imagination applied to micro-
processor electronics created the ‘
Heathkit Weather Computer. It moni- |
tors current weather, tracks changes,
stores data — and puts it all at your
fingertips.

Tomorrow — Tomorrow's brainchild,
like today's and yesterday's, will combine
. the newest and the bestin electronncs o
create a new state-of-the-art.

On the drawing boards right now are new
designs for amateur radios, audio compo-
nents, computers, color TV's, test instru-
‘ments and new educational programs -
all in easy-to-build, money- -saving Kits.
They'll be appearing soon in Heathkit
Catalogs and at Heathkit Electronic
Centers. It's one catalog you don't
want to be without.

Heathkif

SEND FOR FREE CATALOG
Write to Heath Co., Dept. 010-744
Benton Harbor, Mi 49022. i”

F CIRCLE NO. 25°ON FREE INFORMATION CARD
W§IT YQUR HEATHKIT STORE

In the U.S.and Canada visit your
nearby Heathkit Electronic
Center where Heathkit products
are displayed, sold and serviced.
See the white pages of your
phone book. In the U.S.,Heathkit
Eilectronic Centers are Units of
Veritechnology Electronics Corp.
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Can We Hear Phase Distortion?

CCORDING to the results of an

investigation made by Hideo Suzu-
ki, Shigeru Morita and Takeo Shindo of
Mitsubishi Electric’s Consumer Prod-
ucts Research Laboratory, phase distor-
tion can be heard sometimes. Writing in
the September 1980 issue of the Journal
of the Audio Engineering Society, the
three researchers report on the outcome
of listening tests using special signals
and musical program material that had
been processed to simulate the phase re-
sponse of a conventional two-way loud-
speaker system.

Once it was determined that a good
match could be obtained between the
phase response of a two-way speaker
and that of two single-pole, active all-
pass filters, subjects were asked to com-
pare the sounds of test signals presented
via headphones and loudspeakers. The
latter were at times located in an ane-
choic chamber and sometimes in normal
listening environments, with no signifi-
cant effect on the outcome.

As it turned out, the most revealing
test signal was a tone burst, on which
the listeners were able to detect the pres-
ence of the all-pass network reliably, es-
pecially when listening via headphones.
The authors speculate that the delay to
which the dominant low-frequency com-
ponent of the signal is subjected by the
network allows the hearing sense to fix
on a high-frequency component and re-
tain it, even after the low-frequency
component arrives. When' the phase re-
sponse is linear, the high-frequency
component is masked.

Perhaps the most significant result of
the investigation is contained in the fol-
lowing quote: “. . . no one found even
the slightest change [italics added] in
sound quality by the phase shift when
popular music from several commercial
disks was used for a qualitative loud-
speaker listening test.” Another inter-
esting discovery was that sensitivity to
phase shift, even with artificial test sig-
nals, varies markedly from one individu-
al to another.

The authors have indicated their in-
tention to continue their research and
establish a permissible limit for phase
distortion. However, on the basis of their
results so far, that produced by a two-
way loudspeaker of conventional design
appears to lie outside audibility.
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Another examination of this topic
was reported in a paper by S. P. Lip-
shitz, M. Pocock, and J. Vanderkooy,
presented at the New York AES con-
vention last November. These investiga-
tors, too, establish that phase distortion
is audible with specially constructed test
tones, noting that the signals they em-
ployed could easily occur in electronical-
ly synthesized music. They further sug-
gest that, just as levels of nonlinear dis-
tortion that are inaudible on musical
program material but audible on sine
waves are not considered tolerable in a
reproduction chain, phase distortions of
similar audibility ought not to be toler-
ated either.

Another interesting conclusion
reached as a result of this work is that
polarity of an asymmetrical signal
created by summing a sine wave and its
second harmonic is practically always
audible, even when heard via loudspeak-

By Harold A. Rodgers
Executive Editor

ers in a normally echoic space. Experi-
mental results also suggest that the ef-
fect of phase distortion on transient ma-
terial depends on the degree to which
the signal is oscillatory. In general, non-
oscillatory transients are affected in a
more audible way.

When it comes to musical program
material, the picture is less clear. Subtle
effects of phase distortion are detectable
via headphones when listening to male
and female voices. But, to quote from
the paper: “It is ... clear that no bla-
tant effects are caused by simple mid-
range first- and second-order all-pass
filters, on musical and speech signals re-
produ\,ed over headphones let alone

. loudspeakers.”

lee the Mitsubishi group, Lipshitz
and his colleagues caution.that the re-
sults so far are to be considered prelimi-
nary. Nonetheless, it seems reasonable
to conclude that, while some improve-

Mura Model VH-300
High-Velocity
Stereo Headphone
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GOOD BOOKS ON
MICROCOMPUTING
S TR R M S

MICROMATICS

What do you have when you combine microproces-
sors and any other technology? You have Micro-
matics! The automatic operation or control of a pro-
cess, physical or mental, by an ultra-miniature elec-
tronic device: a microprocessor. The reader receives
a complete overview of the basic operation of a
practical microcomputer, Hardware and software is
explained in easily understood terms. You won't be
left up in the air with esoteric explanations. Steve
Roberts, a hard working, up through the ranks engi-
neer who learned microprocessors from hands on ex-
perience, has a rare talent — the ability to communi-
cate what he has learned clearly and effectively to
others. He has an easy going style that makes tech-
nical information read like a '‘who-dunnit’’ mystery.
It is sure to keep you intrigued and eager to read
more about this exciting subject. In one complete
volume he integrates the aspects of hardware, chips,
peripherals.... shows how it is coupled with software,
programs, machine instructions. [t is truly a joy to
read this kind of material. Any person who wants to
deal effectively with microprocessor systems or sim-
ply wants to understand their application, will find
this book of immense value. )

Deluxe Hardcover Volume Only $19.95 No. 81

GRAPHICS COOKBOOK

For the APPLE computer. This graphics cookbook
illustrates a quick and easy method of drawing pic-
tures in the low resolution display mode. The method
may be extrapolated to high resolution graphics. In
an hour or two you can be drawing complex color
pictures on your video screen. You can maintain the
individual elements in a picture as part of an ever-
expanding “graphics library.” As you build your [i-
brary, you can use combinations of previously de-
signed elements to form new designs. Easy and fun
for everyone.

Softcover just $11.95 No. 78

SOFTWARE COOKBOOKS
No. 99 (6502), No. 50 (6800), No. 60 (3080)
are just $12.95. No. 75 (Z80) is only $15.95

Z80 INSTRUCTION HANDBOOK
Just $5.95 No. 20
SCELBI'S SECRET GUIDE
TO COMPUTERS
Just $5.95 No. 93

CALCULATING WITH BASIC
Just $8.95 No. 30

MANY OTHER FINE COMPUTER AS WELL
AS AMATEUR RADIO TITLES AVAILABLE.
ASK FOR OUR FREE CATALOG! {No. AA)

@=SCELBI Publication
‘20 Hurlbut St., EImwood, CT 06110

IMPORTANT ORDERING INFO! Please include $1
shipping/handling charges lor each 1tem. Prices shown
are for North American customers. MC/VISA, Postal
and Bank Money Orders preferred. Allow 4 weeks for
delivery.

|

|

|

|

|

|

| O No.20 O No.60 O No.81
| ONo.30 0O No.75 0O No.93
: O No.50 0O No.78 0O No.99
| O No. AA

: Name (print)

: Address

: City/State

: Zip Code

: Card No.

: Bank No. Amt. Enc.
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ments in sound quality may be eventual-
ly realized from better phase linearity
through the audio reproduction chain,
these are not likely to be earthshaking.

Two Interesting Audio Prod-
ucts. Recently, I had a chance to try
out the Mura Model HV-300 stereo
headphone. As it seems doubtful exactly
how measured data on headphones
should be interpreted, and one of the
more interesting features of this model

AUDIO BANDWIOTH

i

Advanced Audio System International
Dynamic Noise Reduction System

can only be judged subjectively, it
seemed entirely reasonable to give them
an informal trial rather than a lab test.

The sound of the HV-300 is clear and
well-balanced without seeming extraor-
dinary in any particular way. That is to
say, they do not draw attention to them-
selves and away from the music. An
especially endearing characteristic is
that they do not emphasize noise that
may be present in the program material.
They are reasonably comfortable to
wear, though not paragons of virtue in
that respect, and come with a 10-ft cord
that is coiled so tightly as to deprive the
user of some of its length. Levels of the
two drivers are independently adjust-
able, and a switch for stereo/mono
choice is provided.

What is unusual about this headset,
however, is the stereo separation control,
apparently some sort of network that al-
ters the relative phase of the signals
reaching the listener’s ears. When en-
gaged, this system reduces the in-head
localization often associated with head-
phone listening. The aural perspective
thus created is not the same as that
received from a pair of loudspeakers
(that would be miraculous indeed!).
However, on the basis of what I could
hear, it gives a more credible vantage
point than that produced by most head-
sets. Suggested retail price of the Mura
HV-300 is $50.

The Dynamic Noise Reduction Sys-
tem from Advanced Audio Systems In-
ternational is a “bandwidth follower,” in

aricanDadiallictan: Cam

this case, a lowpass filter whose break-
point varies with the level of the musical
signal. It is characteristic of music that
as it gets louder, it becomes richer in
high frequencies. When such highs are
present in abundance, noise in the upper
part of the audio band is masked and,
therefore, inaudible. As the level drops
and the highs start to disappear, a con-
troller in the DNR squeezes off some of
the filter bandwidth, thus attenuating
the noise. To minimize losses of soft sig-

nals with high-frequency content—for
example, a lightly struck triangle—the
controller weights the input signal by
frequency as well as amplitude. Depend-
ing on the signal, then, the filter cutoff
point varies from 800 to 30,000 Hz.

The DNR, realized from an IC devel-
oped by National Semiconductor, is
equipped with a series of LEDs that
indicate the approximate bandpass al-
lowed at any instant. In addition to a
POWER ON/OFF switch, it has a BYPASS
switch and a rotary control for SENSITIV-
ITY. In contrast to the effect one would
normally expect, the device allows pro-
gressively more high frequencies to pass
as the control is turned to the right. The
chip on which the unit is based is, inci-
dentally, expected to be used in several
upcoming consumer audio products.

When connected into an audio sys-
tem, the DNR does give a clearly notice-
able reduction in high-frequency hiss
that may contaminate program materi-
al. If carefully adjusted, the device has
virtually no effect on legitimate high-
frequency content. What I have always
considered the acid test for a single-
ended noise reducer such as this (pre-
encoded program material is not re-
quired) is a solo flute. If the device oper-
ates crudely, the sound that results when
the flute tone widens the bandwidth
seems breathy, as the ear interprets the
noise that leaks through as one of its
components. The DNR passed this test
with flying. colors; no significant change
was heard in the timbre of the flute.
Suggested retail price is $150.

POPULAR ELECTRONICS



HEAR
WHAT YOU’VE BEEN
MISSING!

Listen with an 801 Omnisonic imager,”
a quantum leap forward in sound reproduction!

OMNISONIC IMAGERY" IS HERE! '

Our innovative state-of-the-art electsonies
restore the acoustical time-field cha-acteristics
and angular sonic positioning of the ariginal
recorded signal. The 801 analyzes the input
signal and determinas relative positioas of
instruments and vocals on the origina source.
They are then placed about the listening space
cneating the physiological sensation of three-
dimensional sound - what we call omaisonic
imagery™ - using only two speakers!®

Sound appears to come from many sources
within the listening space. A commonreaction
is to look about for other speakers. 4nd you
don’t have to sit rigidly fixed at a focal point
between the speakers to enjoy the 801’

*2 or more speakers!

LIFETIME WARRANTY!

You get a lifetime warranty on fhe active
circuitry and one year on all other components
case and line cord excluded) provided your801
s used as specified.

Now that you’ve read all about aur
801 Omnisonic Imeger”, don’t you taink
it’s time to hear one? If we have
simulated your interest in
seeking the finest sound
reproduction in the purest

sense, please ask your dealer

fcr alive demonstration. If you
have any questions, or need

tc know the name ofthe dealer
nearest you, call or write to:

CQMNISONIX,LTD.

PLO. Box 430
Northford CT U.S.A. 06472

Call TOLL FREE
800-243-0688

In Conn. Call
(203) 239-6213

Omnisonic Imager®, Omrisonic Imagery”, Omniscniz
Dimensional Sound™”, and HBX™ are trademarks of
Omnisonix, Ltd. All rights reserved.

© 1980 OMNISONIX, LTD.

NEW DIMENSIONS IN STEREO AND MONO!
Stereo with an801 Omrisonic Imager™ creates
a vivid feelinc of “*being there”. Depending
upon the sou-ce, the system, and the listener,
sound appearsto surraund you, emanating from
well beyond the soeakars, above and below,
near and far. The mus cis so aliveiit envelopes
you. Btis the sounc of the future!

From rnono, the 8G1 creates omnisonic
dimensional sound.” You can input an AM or
TV source (from the earphone jack on your set)
via the 801 aad int> your stereo system. The
resul is a “live” saund with depth and clarity,
as well as separation. Television scund is vastly
improved with the 301!

RETROFITS TO MOST STEREO SYSTEMSI
Any system with an internal tape loop can
connect to the 801. Component systems can
insert the 801 between pre-amp, cther |
accessories, and the amplifier. Thexe’s a built-in
tape monitor button on the 801, so you don’t.
lose your existing tape monitor facility. The
801 works on any stered or mono source - FM,
tapes, records, AM, TY. You can record
selections via the 801 end replay them on
conventional Fome-use stereo equipment.

DON'T MISS:
Highway HiFi Imagery
With The
801-A Auto Unit
Coming Soon!
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Popular Electronics Tests
Hitachi CT1306
13 Portable Color TV

S IF TO celebrate its new 100,000

sq ft manufacturing plant in
Compton, CA, Hitachi has announced
the forerunner of next year’s 1981 line
by introducing its handsome 13-inch
Color TV Model CT1306 with NP80SX
chassis. This little set has a walnut-
grained plastic cabinet with attractive
silver-gray accents, and a tiny 9.5 X 10-
inch planar (single board) chassis.
Among its special features are an audio
headphone jack and an infrared remote
control for power on/off, channel up/
down, volume, and mute. Cabinet di-
mensions are 18'W X 13.5"H X
15.1”D; power requirement is 65 watts
(with signal input); suggested retail
price is $459.95.

Chassis Layout. A rear-view wiring
diagram (Fig. 1) showing how the vari-
ous receiver sections interconnect may
be of inferest since many sets are
adopting much the same layout. In the
upper left and center are the tuner con-
trol and speaker with their connectors
and wiring. Extending out at the left are
uhf/vhf antenna terminals with r-f con-
nections to the unitized (combined)
shielded tuner, which is snugged to an

18

open tuner control board. At bottom left
is the remote control power transformer,
and immediately above, a simplified
view of the full remote control assembly
made up of a pair of large printed-wir-
ing boards.

Though the main power board at the
bottom is quite small, it is, nonetheless,
the operational center of the receiver,
containing all sync, luminance/chroma
processing, sound detection and amplifi-
cation, as well as picture (P), brightness
(B), tint (T), and color (C) potentiome-
ter controls at the front right. Video i-f
amplifiers and detector in a shielded
container occupy the left center of the
board, along with the power assembly.
In addition, there are the power regula-
tor, horizontal output and ceramic volt-
age divider, all on large aluminum heat
sinks, and vertical outputs with their
heat sinks as well (not shown). At bot-
tom right is the small, encapsulated fly-
back transformer with integrally
mounted focus and screen controls.

Above the main chassis is the pc
board for the CRT, containing red, blue,
and green output transistors, drive and
background controls, and some passive
components. Except for a few solder

AmericanRadioHictary Com.

connections, the chassis unplugs for ex-
tensive servicing, and partially slides out
for routine maintenance. And with only
five ICs and 11 transistors, not counting
the tuner, there are not many active ele-
ments to go bad.

Circuitry. Figure 2's block diagrams
of the remote-control transmitter and
the control sensor section that feeds the
receiver’s remote control board belie the
complexity of what goes into a remote
system—and why it adds between $60
and $100 to the price of the set! This is
an all-electronic system that’s highly
sophisticated.

Each of the 12 available u ar v (high/
low) channels is tuned by a voltage de-
rived from a ZD0201 zener-regulated
33 V applied to the collector of a volt-
age-tuning driver transistor. Potentiom-
eters divide this voltage for varactor-
diode tuning so that diodes are coupled,
as each channel is selected, through the
base-emitter of the aforementioned
transistor and on to tuner control inputs.
At the same time, switch elements, be-
ing manually tuned to select low vhf, or
high vhf, or uhf, are energized.

When such voltage reaches any of the

POPULAR ELECTRONICS
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Fig. 1. Rear view of the Cl1306 showing approximate

POWER
REGULATOR

location and wiring of major components and chassis.

engaged 12 switch-band positions, it is
transferred 10 the appropriate transistor
inverter, energizing the portion of the
tuner required to receive signals from
the appropriate part of the regulator
82-channel spectrum. Now, with each of
the 12 available positions set to some uhf
or vhf channel, either the remote or
manual scan system can operate the
channel selection system.

At the bottom of the selector SW
board, there are the channel up/down
and volume up/down buttons that turn
on one of the transistors on the remote
control board. These connect to four in-
puts into a remote-decoder microproces-
sor. The remote-control transmitter,
with its local oscillator, timing genera-
tor, key decoder, divider and discrete
transistor output, translates the com-
mands from its six control buttons into
logic outputs so that LEDs can modu-
late them onto the infrared carrier. This
is picked up by the infrared remote con-
trol sensor in Fig. 2. Its output is ac cou-
pled into the base of a preamplitier and
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delivered to the primary of a coupling
transformer and then to a Schmitt trig-
ger. Output of the Schmitt is a series of
pulses applied to the input portion of a
microprocessor, /C0/01, on the main re-
mote-control board, not shown. Timing
for this chip is provided by an oscillator,
whose frequency matches that of the
hand-held remote control transmitter.
Thus, all commands will become syn-
chronous. The Schmitt pulses are routed
to the command and channel counter
and key decoder. Out of /C0/0/ comes a
volume-control signal from its 5-bit D/
A converter, a relay drive signal from
the power flip-flop, and memory infor-
mation for a program controller micro-
processor, [C0201, located on a third pc
board, which is a selector board.

Three other stages of interest are the
relay driver, error amplifier, and power-
initial transistors. Briefly, when the
power-off section of /C0/0! receives the
proper command, it passes a positive sig-
nal to the base of a normally cutoff driv-
er transistor, which conducts, energizing

AmericanRadioHistorv.Com

a relay. This turns on power to the
receiver and permits a power-initial
transistor to conduct and initiate (reset
or clear) the key-in decoder in /C0/01.
In microprocessor /C0201, an RC os-
cillator produces a clock signal that also
syncs the counter and memory func-
tions. Another 16 pins access inverting
buffers for the channel-tuning pots.

The Main Chassis. There's little nov-
el about the rest of the receiver except
that maximum use is made of minimum
parts, especially in the power supply and
chroma/luminance processor. Audio de-
velops from the traditional 14-pin quad-
rature detector sound IC, which ampli-
fies it and drives a pair of stacked npn
output transistors designed to accept a
total 130-V swing. The final load is an
8-ohm, transformer-coupled speaker
with auxiliary earphone and recording
jack for private recording or listening.
Complete transformer isolation makes
this output perfectly safe to connect to
other chassis. Of course, the speaker
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Fig. 2. Schematics of the Remote
Control Transmitter (A) and Parameter Measurement

Infrared Remote Control Sensor (B).

voice-coil connection is opened whenev-
er an external audio plug is inserted.
The  surface-acoustic-wave filter
(SAW) and its i-f, agc, afc, synchronous
full-wave video detector, noise canceller,
and- video amplifier IC following are
also noteworthy, but not really different
from circuits we have seen and reported
on before. So, too, is an 18-pin IC that
strips and supplies vertical and horizon-
tal timing sync from composite video to
the sweep/oscillator circuits, and also
provides protection from excessive high
voltage. Therefore, let’s continue with
our prime topics: the power supply and
video processor. What makes this power
supply interesting is its simplicity and
resurrection of an old technique that
could be returning to popularity because
of lower power drain and cost. Its
basic drawback is that overall regulation

Tuner/receiver sensitivity
(min. signal for
snow-free picture):

Voltage regulation
(line varied from
105 to 130 V):

Luminance bandpass at CRT:

Luminance bandpass at
video detector:

Dc restoration:

Agc response before white/
black level changes or
sync clipping (—8 dBmV
to +46 dBmvV):

S/N at CRT:

Horizontal overscan:

Audio bandpass (3 dB down):

Aux. audio output impedance:

Chassis power requirements
(signal applied):

vhf (Ch. 3): —8 dBmV (—56.8 dBm)
uhtf (Ch. 30): —7 dBmV (—55.8 dBm)

Low voltage: 130-V supply—93%

30-V supply—93.5%
High voltage: 20-kV supply—81.2%
3 MHz

4 MHz
88%

54 dB

39.1dB

15%

45 Hz to 10.5 kHz
10 ohms

65 W (incl. remote)

Note: Instruments used in these measurements are:

Tektronix/Telequipment D66, D67A oscilloscopes; Sadelco FS-3D VU F/S meter; Wine-
gard DX-300 amplifier; Sencore VA48 video analyzer (modified), CG 169 color bar genera-
tor, PR57 power analyzer; B&K-Precision 1248 color bar and 1250 NTSC color generators;
Data Precision 245, 1350, and 1750 digital multimeters; Tektronix and Polaroid cameras.
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Fig. 3. Schematic of the
primary power supply with new
voltage divider circuit
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JRDLESS PHONES

People love A“E “n] I“E SAM[- matic redial but-

cordless phones,
because they go any-
where—indoors or out—
without being plugged-
in. Imagine the freedom
of taking your phone anywhere in the
house. Move around freely during
conversations. Calmly take any zall,
anytime—you're not tied to one spot
anymore. It's a new sensation to place
or receive calls on the porch, or in the
yard. You can roam up to 500 feet
away from your home or office, enough
range to cover a full 10 acres.

some level of line interference, hissing
and humming. Then the advanced
Webcor appeared. Too new to be
included in the Popular Electronics
showdown, we put it to the challenge
ourselves. The result is cause for
excitement: in every test we
made, the new Webcor proved
completely free of static and

It's even more amazing with the interference.
one cordless phone that works as well  §jmple installation.
as a conventional wired phone. By Plenty of features.

using the latest advances in solid state
electronics, Webcor—a household
name for over 60 years—has per-
fected the science of wireless tele-
phoning. The result is so superb your
ccllers won't even know you're using
a cardless phone.

‘Which is more than one can say
for other units.

In a recent Popular
Electronics test (Dec.,
1980), every cord-
|2z phone com-
pared showed

A small base station plugs
into both your AC aikoutlet,
and the telephone jagk’(using
a standard modular' plug). The
portable remote is free of wires,
and works just like/a normal
extension phone. By eliminating
several unneedegextension
phones, you'll sg money. And
since you own your Webcor,
there's no mon _fy rental charge, anoth-
| er substantial savings.
. Webcor's feather-
light 11 oz. remote

unit (competitive
phones w=igh a
pound or more)
is easy to carry,
and comes ‘with
¥ an optional belt
clip. The self-
contained bettery is
rechargeable for
weeks of use, by
simply placing
the remote into
the base station
overnight. You
dial out, or
receive calls
directly &t the
remote. Instead
of a harsh bell,
it has a pleas-
ant electronic
tone ringer.
And no
phone—even
the maost
expensive—
has more
features.
There's a

AmericanRadioHistorv.Com

THANK HEAUEN.

Base station and remote are bullt
to last. Brown/belge high-impact
case takes rugged treatment.

handy auto-

ton to help you
get through busy signals;
a high/low volume control
switch; a low battery
warning light; full duplex
electronics (means both parties talking
simultaneously can hear each other);
and an intercom channel for the base
to call the remote.

Fully FCC approved, Webcor
works with all single-line home or office
phones, and even
converts rotary to
touch-dial. Webcor
is pertectly safe
even in the bath-
tub, and meets U.L.
standards. Most
importantly, it's a
genuine pleasure
to use. Replace
existing phones
and add mobility
with this comfort-
able, completely
dependable cord-

less wonder.

Put it to a test.
A1l a $50 savings.

Most cordless phones sell for
$250-%$400. The new Webcor works
better than all of them. Although it lists
for $250, you save $50 at our intro-
dictory price of $199. You'll save
even more by using it.

Order a persconal test for your
hcme teday. Your investment is pro-
tected by the 90 day Webcor warranty,
ard the nationally recognized Sharper
Irr age guarantee of satisfaction. You
m-ist be delighted, or return it to us
within 30 days for a prompt and
ccurteous refund, including the deliv-
ery charge.

Your new Webcor comes fully
crarged and ready to use. But please
order early, as supply is limited at this
introductory price.

ORDER NOW TOLL FREE.

Credit card holders may use our
toll free numbers below. Order product
#555. Or send check for $199 plus
$3.50 delivery. In California add
$11.94 sales tax. And please mention
this magazine.

800 227-3436
In Calif 800 622-0733

THE SHARPER IMAGE

260 California Street
Sen Francisco, CA 94111
(415) 78€-8880

© The Sharper Image 1980



Fig. 4. Multiburst at video detector
and cathode of picture tube.

is determined by the prime source; that
is, individual regulation can be no better
than the initial input from which all
remaining voltages are derived.

As shown in Fig. 3, ac from the
“mains” flows through radio frequency
inductance filter L90! (not a transform-
er), momentarily turns on the degauss-
ing via thermistor TH90! and is then
half-wave rectified by D901, fuse pro-
tected by F902, and passed to both pow-
er regulator JC90! and power resistor
array CP901, a thick film deposition on
ceramic substrate that’s heat sunk to the
chassis. Voltage dividers within CP901
drop the 130-150 regulated/unregu-
lated arrangement to 30, 38, and 59
volts for use by various portions of the
system.

The power regulator receives half-
wave rectified and filtered voltage
through pin 1, producing a regulated
output of 130 V through pin 2, and also
reacts to any voltage error indications
through discrete divider resistors at pin
4. This is a classic feedback arrange-
ment in which a sample of the output
voltage is returned to the regulator, driv-
ing its main output of 130 V higher or
lower, depending on current drain. Since
there is a 1-A fuse (F902), the power
should be something less than either 150
or 130 watts. With total receiver drain
specified as 78 watts with no signal ap-
plied, the fuse is conservatively rated.
As you will note in the Laboratory Data,
the best dc regulation for this system is

Fig. 5. Chroma and vector responses
with gated rainbow vector.

93.5% which is just about adequate un-
der most circumstances.

The luminance/chroma processor, on
the other hand, is exceptional. The 28-
pin LSI chip eliminates all but a few of
the additional discrete transistors usual-
ly required before the picture tube. All
that remain are one luminance and
three RGB cathode ray tube drivers.
These are necessities because they’re all
power outputs needed to mix chroma
and luminance adequately and drive the
CRT. This large-scale integration chip
also obviates chroma alignment, addi-
tion of extensive voltage dividers and ex-
cess ac filtering. Furthermore, it permits
a surprising amount of ac coupling, fol-
lowed by very good black-level clamping.
The chip includes a video (luminance)
driver, but not the three RGB outputs.
The latter are standard stages used by
virtually every color receiver on the
market.

Delayed luminance information en-
ters the sharpness portion of the LSI—
apparently an entirely self-correcting
circuit (no manual controls)—and pro-
ceeds directly to the contrast control
(which does have a potentiometer ad-
justment) and also to the second band-
pass amplifier. Ac coupling takes this
amplified luminance to the black-level
pedestal clamper, where it is gated into
black-level restoration during horizontal
sync times. After clamping, the finat IC
video amplifier processes this 7.5 IRE-
corrected information and directly cou-

Fig. 6. Test photo shows
precise convergence
and linearity.

nDAadinllictarny Cam.

ples it to the Q304 luminance (video)
driver, and from there to the RGB final
matrix chroma and luminance ampli-
fiers before all combined signals enter
the three cathodes of the picture tube.

Comments. For a 13-incher, this is a
responsive little set, whose remote con-
trol you’ll like. It has a stylish appear-
ance, LED channel readouts, and sepa-
rate power-on button with lighted indi-
cator. Brightness, tint, color, and picture
controls—all chassis mounted—are
available, but not readily visible (they’re
positioned to the left and under the pic-
ture tube mask). Volume and channel
up/down electronic controls are both
positive and effective, and the “color
lock™ preset tint, color, brightness fea-
ture does just about what most similar
circuits do—offers a fixed picture set-
ting with some distortion to broaden the
general area of fleshtones, trying to cor-
rect the usual broadcasting phase and
amplitude errors.

Luminance bandpass is a bare 3 MHz
(Fig. 4) at the picture tube and there is
some amplitude modulation riding on
the signal. This does not produce maxi-
mum picture resolution, and indeed
causes some visible distortion. A few
preshoot and overshoot blips are present
among the higher frequencies at both
the video detector and cathode ray tube,
probably to “sharpen” black/white
transitions.

The chroma reproductions in Fig. 5
are actually very good, even though
some preshoot /overshoot conditions ap-
pear again, especially at the video detec-
tor. Even the vector shows good chroma
alignment, although the yellow-orange-
red petals are not 30° apart, as they
should be, at the beginning of the pat-
tern. This, indicative of abnormal flesh-
tone squeeze, forces yellows and reds to
become somewhat orange. The third and
sixth bars also show an angle of demod-
ulation slightly in excess of 90 degrees
(quadrature), possibly to compensate
slightly for the tube phosphors. So color
quality is good. Moreover, convergence
and linearity are excellent, as can be
seen in Fig. 6.

We found that the up/down volume
response is somewhat quick on the trig-
ger, and takes some getting used to. Fur-
thermore, the combination of no CATV
channels and only 12 vhf/uhf stations
may bother some people who live in the
large metropolitan centers having 15 or
20 stations. So might the slight CB in-
terference we noted on channel 2 (60 ft
away test).

Remember, however, this is a little
13-inch receiver that is considerably less
expensive than its 19-inch counterparts.
Yet, we have applied the same exhaus-
tive tests and standards in evaluating it.
Does it stack up in its class? Yes it does,
and in every way! A little better power-
supply regulation, less AM ripple, and a
slight cleanup of the i-f and luma/chro-
ma sections could improve performance,
but this little set is a good value just as it

stands.—S'tan Prentiss
CIRCLE NO. 102 ON FREE INFORMATION CARD
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The first personal computer

for under

The Sinclair ZX80.
A complete computer—
only $199.95 plus $5.00 shipping.

Now, for just $199.95, you can get a
complete, powerful, full-function computer,
matching or surpassing other personal
computers costing several times more.

It's the Sinclair ZX80. The computer that
“Personal Computer World” gave 5 stars
for ‘excellent value.’

The ZX80 cuts away computer jargon
and mystique. It takes you straight into
BASIC, the most common, easy-to-use
computer language.

You simply take it out of the box, con-
nect it to your TV, and turn it on. And if
you want, you can use an ordinary cassette
recorder to store programs. With the man-
ual in your hand, you'll be running programs
in an hour. Within a week, you'll be writing
complex programs with confidence.

All for under $200.

Sophisticated design makes the
ZX80 easy to learn, easy to use.

We've packed the conventional computer
onto fewer, more powerful LSI chips—
including the Z80A microprocessor, the
faster version of the famous Z80. This
makes the ZX80 the world’s first truly port-
able computer (6%2" x 8%2" x 12" and a mere
12 0z.). The ZX80 also features a touch
sensitive, wipe-clean keyboard and a
32-character by 24-line display. X

Yet, with all this power, the ZX80 is easy
to use, even for beginners.

Your course in computing.

The ZX80 comes complete with its own
128-page guide to computing. The manual
is perfect for both novice and expert. For
every chapter of theory, there’s a chapter
of practice. So you learn by doing—not just
by reading. It makes learning easy, exciting
and enjoyable.

You'll also receive a catalog packed with
items that can make your ZX80 even more
useful. Including 27 program cassettes,
from games and home budgeting for just

$6.95, to Sinclair’s unique Computer Learning

Lab. And books, hardware options and
other accessories.

ZX80’s advanced design features.
Sinclair’s 4K integer BASIC has perfor-

mance features you'd expect only on much

larger and more expensive computers.

& Unique ‘one touch’ entry. Key words
(RUN, PRINT, LIST, etc.) have their
own single-key entry to reduce typing
and save memory space.

FEBRUARY 1981

$200.

8 Automatic
error detection.

A cursor identifies errors

immediately to prevent entering

programs with faults.

® Powerful text editing facilities.

® Also programmable in machine code.

® Excellent string handling capability—up
to 26 string variables of any length.

@ Graphics, with 22 standard symbols.

® Built-in random number generator for
games and simulations.

Sinclair’s BASIC places no arbitrary re-
strictions on you—with many other flexible
features, such as variable names of any
length.

And the computer that can do so much
for you now will do even more in the fu-
ture. Options will include expansion of 1K
user memory to 16K, a plug-in 8K floating-
point BASIC chip, applications software,
and other peripherals.

Order your ZX80 now!

The ZX80 is available only by mail from
Sinclair, a leading manufacturer of con-
sumer electronics worldwide.

To order by mail, use the coupon below.
But for fastest delivery, order by phone
and charge to your Master Charge or VISA.
The ZX80 is backed by a 30-day money-
back guarantee, a 90-day limited warranty
with a national service-by-mail facility, and
extended service contracts are available for
a minimal charge,

Price includes TV and cassette connectors,
AC adaptor, and 128-page manual.

All you need to use your ZX80 is a standard TV
(color or black and white). The ZX80 comes complete
with connectors that easily hook up to the antenna
terminals of your TV. Also included is a connector for
a portable cassette recorder, if you choose tostore
programs. (You use an ordinarv blank cassette.)

The ZX80 is a family learning aid. Children 10 and
above will quickly understand the principles of
computing—and have fun learning.

Master Charge or VISA orders call:
(203) 265-9171. We'll refund the cost of your call.
Information: General and technical—(617)
367-1988, 367-1909, 367-1898, 367-2555.
Phones open Monday-Friday from 8 AM to

8 PM EST.

a a
EII II IEIE Sinclair Research Ltd., 475 Main St_,
P.O. Box 3027, Wallingford, CT 06492,

—r———

To: Sinclair Research Ltd., 475 Main St., P.O. Box 3027, Wallingford, CT 06492.
_______ 7X80 personal computer(s) at $199.95* each (US dolars), plus $5

Please send me .
shipping. (Your ZX80 may be tax deductible.)

I enclose a check/money order payable to Sinclair Research Ltd. for §

|

I

I Name —————
I Address = SO
I City _ LB

|

Occupation:

Intended use of ZX80:

Have you ever used a computer? [J Yes (J No.

Do you own another personal computer? (J Yes (J No.

| Zip
E——— == Age:.

*For Conn. deliveries, add sales tax.
PE-2-1

AmericanRadioHistorv.Com
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“If youre going tolearn
electronics, you might
as well learn it right!”

& <=

“Don’t settle for less.
Especially when it comes
to career training. ..because
everything else in your life
may depend on it. That’s
why you ought to pick CIE!”

POPULAR ELECTRONICS

AmericanRadioHictory Com



You’ve probably seen ad-
vertisements irom other
electronies schools. Maybe you
think they’re all the same.
They’re not?

CIE is the largest indepen-
dent home study school in the
world that specializes exclu-
sively in electronics.

Meet the Electronics
Specialists.

When you pick an electronics
school, you're getting ready to invest
some time and money. And your
whole future depends on the educa-
tion you get in return.

That’s why it makes so much
sense to go with number one . . .with
the specialists. . .with CIE!

There’s no such thing as
bargain education.

If you talked with some of our
graduates, chances are you'd find a
Tot of them shopped around for their
training. Not for the lowest priced
but for the best. They pretty much
knew what was available when they
picked CIE as number one.

We don’t promise you the moon.
We do promise you a proven way to
build valuable career skills. The CIE
faculty and staff are dedicated to
that. When you graduate, your di-
ploma shows employers you know
what you're about. Today, it's pretty
hard to put a price on that.

Because we're special-
ists, we have to stay
ahead.

At CIE, we’ve got a position of
leadership to maintain. Here are
some of the ways we hang onto it. ..

Qur step-by-step learning
includes “hands-on”
training.

At CIE, we believe theory is
important. And our famous
Auto-Programmed” Lessons teach
you the principles in logical steps.

But professionals need more
than theory. That’s why some of our
courses train you to use tools of the
trade like a 5 MHz triggered-sweep,
solid-state oscilloscope you build
vourself—and use to practice trouble-
shooting. Or a Digital Learning
Laboratory to apply the digital theory
essential to keep pace with electronics
in the eighties.

Qur specialists offer you
personal attention.

Sometimes, you may even have
a question about a specific lesson.
Fine. Write it down and mail it in.
Our experts will answer you
promptly in writing. You may even
get the specialized knowledge ofall
the CIE specialists. And the answer
you get becomes a part of your per-
manent reference file. You may find
this even better than having a class-
room teacher.

Pick the pace that’s right
for you.

CIE understands people need
to learn at their own pace. There’s no
pressure to keep up. . . no slow
learners hold you back. If you're a
beginner, you start with the basics.
If you already know some elec-
tronics, you move ahead to your
own level.

Enjoy the promptness of
CIE’s “same day” grading
ecycle.

When we receive your lesson
before noon Monday through Satur-
day, we grade it and mail it back —
the same day. You find out quickly
how well you're doing!

CIE ecan prepare you for
your FCC License.

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

More than half of CIE’s courses
prepare you to pass the government-
administered exam. In continaing
surveys, nearly 4 out of 5 CIE gradu-
ates who take the exam get their
Licenses!

r---i-------------l

Associate Degree

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

Send for more details
and a FREE school
catalog.

Mail the card today. If it’s gone,
cut out and mail the coupon. You’ll
get a FREE school catalog plus com-
plete information on independent
home study. For your convenience,
we'll try to have a CIE representa-
tive contact you to answer any ques-
tions you may have.

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

Cleveland Institute of Electronics, Inc.

1ClI
1

package of home study information.

MAIL TODAY?

AmericanRadioHictory Com

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

O YES...I want the best of everything! Send me my FREE CIE school
catalog — including details about the Assoclate Degree program — plus my FREE

I PE-32
. Print Name . _
Address S S Apt.
l City__ o - o _ ~
. State. _ S Zip.
. Age _ o _Phone (area code) _
. Check box for G.I. Bill information: [C Veteran O Active Duty
[ |
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Altec Lansing Model 14
Two-Way Speaker System

Features the Mantaray high-frequency horn and passive

Automatic Power Control protection system

28

AmericanRadioHistorv Com

THE Altec Lansing Model 14 is a
two-way speaker system whose
compression-type tweeter features the
Altec Tangerine radial phase plug and
drives a Mantaray constant-directivity
horn. The drivers are protected against
damage from excessive input power by a
passive Automatic Power Control sys-
tem.

Designed as a floor-standing system
and measuring 30"'H X 21"W X
16'2"'D, it weighs 77 pounds. Suggested
retail price is $530 per speaker.

General Description. The hand-
somely styled walnut-veneer wooden
cabinet is finished on all six sides and
covered in front by, two removable black
cloth grilles, retained by plastic fasten-
ers. The lower grille covers the 12-inch
cone woofer and the port of its vented
enclosure. Crossover to a 134" compres-
sion driver is at 1,500 Hz. The dia-
phragm of the high-frequency driver is
loaded by the proprietary Altec Tanger-
ine phase plug.

The molded plastic Mantaray horn
has a modified conical shape whose ex-
pansion taper changes at various points
along its length. Enhanced control over
dispersion is the goal of this unusual de-
sign geometry.

Altec has built an effective protective
system into the Model 14. The Auto-
matic Power Control (APC) system is
powered from the input signal and re-
quires at least 7 to 10 watts in order to
function. Normally APC operates only
when input power exceeds 75 watts, re-
ducing the output sound level from the
speaker during overload and turning on

POPULAR ELECTRONICS
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If lately your favorite recordings sound like they’re gradually
unrecording, it could be the tape theyre on.

You see the oxide particles on some tapes just aren’t bound on
very well. And when the oxide particles come off, your music
could come off sounding faded and weak.

Maxell, however, has developed a unique binding process that
helps stop those oxide particles from taking
a hike. We also polish our tape to a mirror g
finish to reduce friction, the major
cause of oxide shedding.

~.So with Maxell, even if you play a tape
over and over, the music won't disappear §

before your very ears. IT’S WORTH IT

Maxeit Corporation of America 40 Oxlord Orive Maonochie N J O

CIRCLE NO. 39 ON FREE INFORMATION CARD
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a red LED behind the grille. Near the
LED is a TEST button that lights it when
pressed (if the speaker is being driven by
at least 7 watts) to verify the operation
of APC. At input levels of 10 watts or
more, pressing the button also reduces
the output level slightly, according to
Altec.

The small control panel behind the
tweeter grille also contains two contin-
uous rotary controls that vary output in
the middle- and high-frequency ranges.
They are marked M.F. EQ and H.F. EQ, and
each has an indicated optimum response
setting range. To facilitate concealment
of input leads, the spring-loaded input
terminals of the Altec Model 14 are
located underneath the cabinet.

Specifications of the Model 14 in-
clude a frequency response of 35 to
20,000 Hz + 3 dB (measurement condi-
tions unspecified) and a sensitivity of 95
dB (sound pressure level at 1 meter
when driven by 1 watt). Rated system
impedance is 8§ ohms.

Laboratory Measurements. Fre-
quency response was measured with the
speakers about 2 feet from the wall in a
normal stereo configuration. The micro-
phone was on the axis of the left speaker
and about 12 feet from it, placing it
about 30 degrees off the axis of the right
speaker. Frequency was swept slow-
ly from 100 to 20,000 Hz, with a + 50-
Hz “warble” to reduce the effects of
standing wave patterns. Microphone
output was plotted automatically, with
the separate response curves for the two
speakers appearing on the same chart.

An average of two curves was taken to
obtain a single reverberant field re-
sponse, which was then corrected (at
high frequencies) for the known absorp-
tion characteristics of the room. The re-
sulting curve is a fair representation of
the frequency response of the speakers
in a normally “live’ room, and is reason-
ably valid from about 300 to 20,000 Hz.

Woofer response was measured sepa-
rately with a close-spaced microphone to
eliminate room standing wave effects
from the measurement. Acoustic output
was measured close to the woofer cone
and again at the port opening. After the
levels of the two curves were adjusted to
allow for the relative radiating areas of
the cone and the port, they were com-
bined to form an equivalent anechoic
bass response curve from 20 to 1,000 Hz
(valid up to about 300 Hz) .

Since each curve (low and mid/high
frequency) extends an octave or more
beyond its valid range, the two can be
overlaid and “spliced” in such a manner
as to produce a composite overall fre-
quency response curve that is indicative
of what the speaker can deliver in a real
listening environment (though not nec-
essarily what it will deliver in some oth-
er room). The curve is inevitably in-
fluenced to some extent by the room,
and the placement of speakers and mi-
crophone, escpecially in the midrange.
Although the bass portion of the curve is

30

a good approximation of an anechoic re-
sponse, the audible bass in any real room
will be a function of the room dimen-
sions and the locations of the speakers
and listeners.

The composite response curve had a
very smooth bass section that was flat
within =1 dB from 50 to 350 Hz. Out-
put dropped gradually at lower frequen-
cies, reaching —10dB at 20 Hz.

The response dipped into a broad
“hole” (about —7 dB with respect to the
bass level) centered at about 1,200 Hz.
It then rose smoothly, reaching the ofi-
ginal level at 3,000 to 4,000 Hz. Output
varied less than *+2.5 dB from 2,500 to
20,000 Hz. Overall variation was +4.5
dB from 27 to 20,000 Hz.

The M.F. EQ control affected the re-
sponse between 1,000 and 6,000 Hz,
with a maximum boost of about 5 dB in
the middle of that range and a maxi-
mum reduction of about 2 dB relative to
the “optimum” setting. The H.F. EQ con-
trol operated above 6,000 Hz, and gave
a maximum boost of about 3 dB but vir-
tually no reduction in output when ro-
tated to its counterclockwise limit.

Impedance was a minimum of 8 ohms
between 100 and 300 Hz, rising to maxi-
ma of about 30 ohms at 65 Hz and 3,000
Hz, as well as below 20 Hz. At middle
and high frequencies, the impedance
was generally between 15 and 30 ohms.
The 8-ohm rating of this speaker is ob-
viously well founded.

Woofer distortion was measured at
the cone and in the port at frequencies
from 100 down to 35 Hz, and at power
inputs of 1 watt and 10 watts. Cone data
were used at 60 Hz and above and port
data at 50 Hz and below. At 1 watt, dis-
tortion was 0.2% down to about 70 Hz,
and it rose smoothly at lower frequen-
cies to just over 5% at 35 Hz. At 10
watts input, distortion was still only
0.3% down to 70 Hz, and reached 7% at
50 Hz. When comparing these figures to
those for other systems, one must re-
member that the Altec Model 14 is
about 10 dB more efficient than a typi-
cal acoustic suspension speaker. Viewed
in practical terms, these distortion data
are very good. Measured sensitivity was,
in fact, exactly as rated. A sound pres-
sure level of 95 dB was measured 1
meter from the center of the grille when
the system was driven by an octave band
of pink noise centered at 1,000 Hz.

User Comment. From the measured
frequency response curve of the Model
14, we would expect it to have a deep,
uncolored bass and an extended, well-
dispersed high end. Both of these expec-
tations were fully confirmed in our lis-
tening tests. The midrange “dip” is a
fairly common characteristic of two-way
speakers, since it is difficult to make the
high-frequency response of a large woof-
er and the low-frequency response of a
tweeter overlap with full energy output
and similar dispersion characteristics. In
some cases, the dip can be heard as a
“distant™ quality, but often it is not au-

dible at all except by direct comparison
with speakers having a flat response
through the same frequency range.

Essentially, the Altec Model 14 heard
by itself, is a smooth, full-range speaker
with no obvious coloration. Further lis-
tening made a slightly “hard” quality in
the upper midrange and treble evident
at times, perhaps accentuated by the
generally - “dry” sound quality. While
not a “warm” or “soft” sounding speak-
er, the Model 14 is not at all strident.
The sound contains a minor coloration
reminiscent of the “horn” sound of ear-
lier days. Whether this is actually due to
residual resonances in the horn, we can-
not tell but the quality was not irritat-
ing, even when we compared the Model
14 to some very flat, highly regarded
reference speakers.

There are properties of the speaker
that are less subjective than its sound.
Its sensitivity (efficiency) is very high,
and it produces higher sound levels than
one would ever wish to use when driven
by only a few watts. Ironically, its price
makes it an unlikely companion for a
low-power receiver or amplifier that
would otherwise drive it with ease.

To see how the APC system worked,
we drove the speakers with the full out-
put of a 200-watt-per-channel amplifier.
It was interesting to find that the loudest
levels we could apply with classical mu-
sic were not able to flash the LEDs more
than momentarily; to really overdrive
the speakers we had to use rock music.
With only occasional flashes from the
light, we measured a sound pressure lev-
el of 112 dB in the rear of the listening
room, 12 feet or more from the speakers.
This was an average reading on our
sound level meter—program peaks no
doubt exceeded 120 dB! However, there
were no obvious signs of distortion.

When the APC light did come on, we
could not hear the level reduction the
descriptive literature said would occur.
Thinking that the ear-splitting sound
level might be masking a small change,
we used the TEST button with a more
reasonable drive signal of pink noise.
The test light came on, but again we
heard no change in level. That both
speakers behaved alike suggests that the
APC system was operating properly.
More to the point, however, these speak-
ers took the full output of a powerful
amplifier without distress or damage.

While, as we have noted, a pair of
Model 14s can be driven to very high
sound pressure levels by just a few watts,
an amplifier with muscle makes truly
awesome levels available without the
dangers of waveform clipping or de-
struction of drivers. Moreover, the
sound quality is as good at these lease-
shattering levels as when the speakers
are playing background music. It might
be an overstatement to call this combi-
nation of qualities unique, but they are
certainly sufficient to make the Altec
Model 14 a rarity among loudspeak-
ers.—Julian D. Hirsch
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Start learning and computing for only $129.95 with a Netronics 8085-based

computer kit. Then expand it in low-cost steps to a business/development system
with 64k or more RAM, 8" floppy disk drives, hard disks and multi- terminal 1/O.

THE NEW EXPLORER/85 SYSTEM

Special! Full 8 floppy, 64k system for less than the price of a mini! Only $1499.95!

Imagine — for only $129.95 you can own the starting
level of Explorer/85. a computer that's expandable into
full business/development capabilities — a computer
thal can be your beginner system. an OEM controller,
or an IBM-lormatted 8" disk small business system.
From the first day you own Explorer/85, you begin
computing on a significant level. and applying princi-
ples discussed in leading computer magazines. Ex-
plorer/85 features the advanced Intel 8085 cpu, which
is 100% compatible with the older 8080A. It offers on-
board S-100 bus expansion, Microsoft BASIC in ROM,
plus instant conversion lo mass storage disk memory
with standard IBM-formatted 8’ disﬁs. All for onl
$129.95, plus the cost of power supgly. keyboard/
terminal and RF modulator if you don’t have them (see
our remarkable prices below for these and other, ac-
cessories). With a Hex Keypad/display front panel,
Level “A" can be programmed with no need for a ter-
minal, ideal for a controller, OEM. or a real low-cost
starl,

Level A" is a
complete operoting
system, perfect for

% industrial controller
use. $129.95

e et
st
LEVEL “A” SPECIFICATIONS

Explorer/85's Level "A™ system [eatures the advanced
Intel 8085 cpu. an 8355 ROM with 2k deluxe monitor/
operating system, and an advanced 8155 RAM 1/O . . .
all on a single motherboard with room for RAM/ROM/
PROM/EPROM and S-100 expansion. plus generous
prototyping space.

PC : Glass epoxy. plated through holes with
solder mask. » 1/O: Provisions for 25-pin (DB25) con-
nector for terminal serial 1/0. which can also support a
paper tape reader . . . cassette tape recorder input and
output , . . cassette tape control output ... LED output
indicator on SOD (serial output) line .. . printer inter-
face (less drivers) . . . total of four 8-bit p‘l)us one 6-bit
1/O ports. » Crystal Frequency: 6.144 MHz. « Control
Switches: Reset and user (RST 7.5) interrupt . . . addi-
tional provisions for RST 5.5, 6.5 and TRAP interrupts
onboard. « Counter/Timer: Programmable, 14-bit bi-
nary. « System RAM: 256 bytes located at F800, ideal
for smaller systems and for use as an isolated stack
area in expanded systems . . . RAM expandable to 64K
via 5-100 bus or 4k on motherboard.

System Monitor (Terminal Version): 2k bres of
deluxe system monitor ROM located at Fgp9. leaving
#6800 free for user RAM/ROM. Features include tape
load with labeling ... examine/change contents of
memory . . . inseri data . . . warmstari . . . examine and
change all registers . . . single step with register display
at each break point, a debuggi traininf eature . . . go
to execution address . . . move blocks of memory from
one location to another . . . fill blocks of memory with a
constant . . . display blocks of memory . .. aulomatic
baud rate selection to 9600 baud . . . variable display
line length control (1-255 characters/line) ... chan-
nelized [/O monitor routine with 8-bit parallel output
for high-speed printer . . . serial console in and console
out channel so that monitor can communicate with I/O
ports,

System Monitor (Hex Keypad/Display Version):
Tape load with labeling . .. tape dump with labeling
.. . examine/change contents of memory . .. insert data
... warm stari . . . examine and change all registers . . .

(Also available wired & lesled. $1799.95)

FET

Full 8” disk system for less than the price of a mini (shown with
Netronics Explorer/85 computer and new terminal). System features
floppy drive from Control Data Corp., world’s largest maker of
memory storage systems (nol a hobby brand!)

¥ 4 : e e
e e Level A"

With Hex

Keypad/Display.

L
single step with register display at each break point . ..
go to execution address. Level A" in this version
makes a perfect controller for industrial applications.
and is programmed using the Netronics Hex Keypad/
Display. It is low cost. perfect for heginners.

HEX KEYPAD/DISPLAY SPECIFICATIONS
Calculator type keypad with 24 system-defined and 16
user-defined keys. Six digit calculator-type display.
that displays I’u]riddress plus data as well as register
and status information.

LEVEL “B” SPECIFICATIONS

Level "B provides the S-100 signals plus buffers/
drivers to support up to six S-100 bus boards. and in-
cludes: address decoding for onboard 4k RAM expan-
sion selectable in 4k blocks . .. address decoding for
onhoard 8k EPROM expansion selectable in 8k blocks
... address and data bus drivers for onboard expansion
. .. wail stale generator (jumper selectable), to allow the
use of slower memories . . . lwo separate 5 volt regula-

tors.

LEVEL “C” SPECIFICATIONS

Level "C" expands Explorer/85's motherboard with a
card cage. allowing you to plug up to six 5-100 cards
directly into the motherboard. Both cage and card are
neatly  contained inside Explorer's deluxe steel
cahinet. Level “C” includes a sheet metal superstruc-
ture, a 5-card. gold plated S-100 extension PC board
that plugs into the motherboard. Jusl add required
number of S-100 connectors.

Explorer/85

g - With Level "C"
&_ > Card Coge.

LEVEL “D" SPECIFICATIONS

Level D" provides 4k of RAM, power supply regula-
tion. filtering decoupling components and sockets to
expand your Explorer/85 memory to 4k (plus the origi-

nal 256 byles located in the 8155A). The static RAM

can be ‘pcated anywheré from f@# to EFFF in 4k

blocks.

LEVEL “E” SPECIFICATIONS

Level "E" adds sockets for 8k of EPROM to use the

popular Intel 2716 or the T1 2516. It includes all sockets,

power sapply regulator. heat sink, filtering and decou-

pling components. Sockets may also be used for 2k x 8

RAM IC's (allowing for up to 12k of onboard RAM).

DISK DRIVE SPECIFICATIONS

o 8" CONTROLDATACORP. o Daacapacity: 401.016 bytes
rofessional drive. (SD). 802.032 bytes (DD).

e LSIconwroller. unformatied.
e Write protect. e Access lime; 25ms (one
® Single ar double density. track).

DISK CONTROLLER/ I/O BOARD

SPECIFICATIONS
® Cont.ols up lo four 8" drives.
® 1771A LSI (SD) floppy disk

® 2716 PROM socket included
for use in custom

controller. applications.

® Onboard dala separator © Onboard crystal conirolled.
(lBMmm(gaﬁble). ® Onboard I/O baud rate

® 2Seriall/O ports generators o 9600 baud.

@ Autobaot lo disk sysiem ® Double-sided PC board

when system resel. (glass epoxy.)

DISK DRIVE CABINET/POWER SUPPLY

® Deluxe steel cabinet with individual power supply for max-
imum celiability and stability.

ORDER A COORDINATED
EXPLORER/85 APPLICATIONS
PAK!

Beginner's Pak (Save $26.00!) — Buy Level "A"* (Ter-
minal Version) with Monitor Source Listing and AP-1
5-amp Power Supply: (regular price $199.95). now at
SPECIAL PRICE: $169.95 plus post. & insur.
Experimenter's Pak II (Save $53.40!) — Buy Level
A" (Hex Keypad/Display Version) with Hex
Keypad/Display, Intel 8085 User Manual, Level "A™
Hex Monitor Source Listing, and AP-1 5-amp Power
Supply: (regular price $279.35). all at SPECIAL
PRICE: $219.95 plus post. & insur.
Special Microsoft BASIC Pak (Save $103.00!) — In-
cludes Level “A" (Terminal Version). Level “B".
Level "D (4k RAM), Level “E", 8k Microsolt in
ROM, Intel 8085 User Manual, Level A" Monitor
Source Listing, and AP-1 5-amp Power Supply: (regu-
lar price $439.70), now yours 'at SPECIAL PRICE:
$329.95 plus posl. & insur.
ADD A TERMINAL WITH CABINET,
GET A FREE RF MODULATOR: Save
over $114 at this SPECIAL PRICE: $499.95
plus post. & insur.
Special 8" Disk Edition Explorer/85 (Save over $104!)
— Includes disk-version Level A", Level "B”, two
S-100 connectors and brackets. disk controller. 64k
RAM, AP-15-amp power supply. Explorer/85 deluxe
steel cabinel, cabinet fan, 8" SD/DD disk drive from
famous CONTROL DATA CORP. (not a hobby
brand!), drive cabinet wilh power supply, and drive
cable set-up for two drives. This pacEage includes
everytking but terminal and printers (see coupon for
them). Regular price $1630.30. all yours in kit at
SPECIAL PRICE: $1499.95 plus post. & insur. Wired
and tested, only $1799.95.
Special! Complete B Software Pak (Save
$625.001) — Includes CP/M 2.0. Micrusoft BASIC,
General Ledger. Accounls Receivable. Accounls
Payable, Payroll Package: (regular price $1325). yours

now at SPECIAL PRICE: $699.95.

Please send the items checked below: 0 AP-1 Power Supply Kit £8V @5 amps) in deluxesteel cabinel O Disk Controller Board With V0 Ports . . . $190.95 plus $2 posl.

O Explorer/85 Level “A" ¥t (Terminal Version). .. $128.85 plus ... $38.95 plus $2 post. & insur. & insur.
$3 post. & insur. O Goid Pated S- 100 Bus Connectors. . . $4.85 cach, posipaid O Special: Complete Business Software Pak (sec above) ...
O Explorer/85 Level “A” kit {Hex Keypad/Display Version). . . O RF Modulator idl (allows you 10 use your TV sel as a monitor) $609.96 posipaid.
$129.95 plus $3 post. & insur. ...$8.95 tpaid. ) SOLD SEPARATELY:
0 8k Microsoft C on cassetle lape. $84.95 postpaid. 0 16k RAM kit (S-100 hoard expands 10 64k) . . . $198.95 plus §2 O CP/M L4. .. $100 postpaid.
0 8k Microsoft BASIC In ROM kit (requires Levels “B”. "D" arxl post. & insur. O CPIM 20. .. §150 postpaid.

E")... $80.85 plus $2 post. & insur.
) Level “B” (S-100) kit . . . $49.95 plus $2 post. & insur.
O Level “C” (S-100 8-card expander) kit . . . $38.85 plus $2 post.
& insur.
O Level “D* (4k RAM) idt . . . $680.95 plus $2 post. & insur.
0 Level “E” (EPROM/ROM) idt . . . §5.95 plus 50¢ p&h.
O Detuxe Steei Cabinet for Explorer/85 . . . $49.95 plus $3 posl.

0O 32k RAM it . . . $280.95 plus $2 post. & insur.

O 48k RAM kit . .. §3080.95 plus $2 post. & insur.

O 64k RAM kit .. $490.95 plus $2 posl. & insur.

O 18k RAM Expansion Id1 (1o expand any of the above in 16k
blocks up 10 64k} . . . $80.95 plus $2 posl. & insur. cach.

O Intel 8085 cpu Users’ Manual . . . §7.50 postpaid.

0 12" video Monitor (10MH2z bandwidth) . .. $139.85 plus $5

O Microsoft BASIC . .. $325 posipaid.
O Intel 8085 cpu User Manual . . . $7.50 postpaid.
0O Level “A” Monltor Source Listing . . . $25 postpaid.

Continental US.A. Credit Card Buyers Outside Connecticut

‘ CALL TOLL FREE: 800-243-7428 .

To (rder From Connecticut Or For Technical

é‘i;lsu?_ - AR - r;ésgl‘ & insuak( bove) $160.95 pl : Assistance. call (203) 354-9375
an For Cabinel . . . .00 plus $1. 1. & insur. nner’s see abuve .95 plus $4 post. & insur. e . . ) :
D ASCII Keyboard Computer Terminal Idt: features a full 126 O Experimenter's Pok (sew ahove) .. . $218.85 plus $6 post. & 10tal Enclosed (Conn res. add sales tax}$
character sel. u&l case: full cursor control: 75 ohm video insur. . Paid By: o
oulput: convertible 1o baudot oulput: selectable baud rate. O Special Micrusoft BASIC Pak Without Terminal (seeabove). .. [ Personal Check 0O Cashier's Check/Money Order
RS232-C or 20 ma. 1/0. 32 ur 64 characier hy 16 line formats. $329.95 plus $7 post. & insur. o aVvisA [0 Master Charge (Bank No. — — — )
and can be used with rither a CRT monitorora TV set (ifyou O Same as above. plus ASCH Keyboard Terminal With Cabinet,  Acct. No. Exp. Date
have an RF modulator) . . . $148.95 plus $3.00 posl. & insur. Get Free RF Modulator (se: above) . . . $490.85 plus $10 post. e
O DeLuxe Steel Cabinet for ASCII keyboard/terniinal . .. & insur. Pg ¢ :
§19.95 plus $2.50 post. & insur. O Special 8" Disk Edition Explorer/85 (scx above) . . . $1496.95 rint
O New! Terminal/Monitor: (See photo) Same: features as abovr.. plus $26 posi. & insur. Name
except 12 monilor with keyhoard and terminal is in delux: O Wired & Tested . . . $1790.95 plus $26 pasl. & insur. Address
single cabinet; kit . . . $399.85 plus $7 posi. & insur. O Extra 8" CDC Ploppy Drives . . . $499.95 plus $12 pos!. & insur. Cily.
O Hazeitine lernMnnln:‘: Qur prices 100 low 10 quole — CALL US O Cabinet & Power Supply For Drive. . . $68.95 plus $3 post. & Slate Zin
[J Lear-Sigler terminals/printers: Qur prices o0 low 1o quote. insur. S -
CALL - P g {1 Drive Cable Ses-up For Two Drives . . . 825 plus $1.50 post. & NETRONICS Research & Development Ltd.
O Hex Keypad/Display It . . . $68.95 plus $2 post. & insur. insur. 333 Litchfield Road, New Milford, CT 06776
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COIMPUTER
BITS

By Carl Warren

Roll Your Own Computer Show

EVERYONE likes a computer show
especially when it’s a lot of fun. And
fun is what we had a few months ago at
the Heath Electronic Center located in
Anaheim, CA. Bob Mathias, the presi-
dent of the Anaheim Heath Users Group
(ANAHUG), called and asked me if I
would address that august group. After
mulling it over for about 30 seconds, I
told Bob I'd go him one better and put
together a “mini computer show.”

What I was able to do—and anyone
can do it—was to get in touch with vari-
ous notables in the industry and get their
cooperation. Specifically, I called up
Gary Kildahl, the creator of CP/M, and
asked him to come and tell everyone
about CP/M, MP/M and CP-Net. I
also contacted the people at Remex and
asked them to bring over their 8-in. in-
telligent floppy disk drives that are now
being incorporated into the Heath/
Zenith computer systems. Shugart
Technology planned a special trip down
to show off its ST-506 microWinchester
drive and answer questions about inter-
facing equipment.

But that wasn’t all. I contacted Dili-
thium Press, Reston Publishing, Sybex,
and TAB books, explaining what we
were doing. All the publishers responded
by sending copies of their microcomput-
er books to be used as giveaways.

Heath came through with flying
colors also. During the past year, Heath
has provided me with several kits to be
used for evaluation purposes in my col-
umns. Consequently, I was able to use
these kits as prizes. Intel provided an
SDK-86 evaluation board for some
lucky winner, and Osborne/McGraw
Hill added its latest book.

Heath’s Chief Design Engineer, Carl
Goy, made sure that we had the 16K
update for the H-89, and the 8-in. floppy
disk controller for all to see. Magnolia
Microsystems provided its version of the
origin zero PROM via the good offices
of Lifeboat Associates. Tony Gold, pres-
ident of Lifeboat, went further and pro-
vided his latest software marvel, T/
Maker®, for demonstration.

Although this mini exposition was put
together on short notice, more than 60
people showed up to examine the wares
and ask questions. Of immediate interest
to the ANAHUG members were the Re-
mex drives. These intelligent units are
the heart of the H-47 floppy system that
Heath began offering with its October
catalog.

The Remex RFS4800 drive is a dou-
ble-sided, double-density drive that ac-
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commodates up to 3M bytes of online
storage when used in tandom with three
5.25-in. drives and an 8-in. slave drive.
What makes this unit exciting is that it
incorporates a 6809 microprocessor in
the controller, thus permitting the build-
ing of a bus interface with less than six
chips. You can’t buy the drives directly
from Remex, since they sell only on an
OEM basis. But you will likely want to
consider products that use them.

The Shugart Technology ST-506 mi-
croWinchester drive also caused quite a
stir among attendees. This unit, which I
have reported on in an earlier column,
offers 6.38M bytes unformatted, 5M
bytes formatted, and gives the small-
business user a uniquely large storage
capacity in a very small box.

Supporting the 5.25-in. microWin-
chester effort is American Computer
and Telecommunications, which has de-
veloped an interface for the drive that
can be used with the H-89, S-100 bus
systems, and TRS-80. The interface is
called the ACT 506, priced at $1,250.
According to a company spokesman the
interface supports CP/M 2.2 and
HDOS. This appears to be worth looking
into and will add an extra dimension to
your system. My contacts at Heath say
the ACT-506 interface is currently be-
ing carefully evaluated by the engineer-
ing staff and may be offered as part of
the line.

Although we didn’t get a chance to
show T/Maker to the ANAHUG group
in the manner that we wished to, all were
very interested in its capabilities. Essen-
tially, T/Maker is a powerful program,
written in CBASIC, that permits devel-
opment of management reports in tabu-
lar fashion. The T/Maker program is
comparable to the popular Visicalc® sys-
tem, but adds some other features.
Among these are a full screen editor for
setting up the tables. This editor permits
both vertical and horizontal scrolling,
arithmetic functions so totals can be
generated, and the ability to create and
include text material in a report. T/
Maker is designed to run under the CP/
M operating system either origin zero or
the special implementations for a stan-
dard H-89 or TRS-80. However, since
Heath/Zenith is offering a zero base
and 8-in. drives, the standard distribu-
tion package fits right in. T/Maker is
priced at $275. Should you want only the
manual, it costs $25.

T/Maker requires 48K of memory.
If you are planning to use it on a CP/M
system that starts at 4200,,, some diffi-
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culties will arise. This is primarily due to
the loss of 8K of memory space. You can
solve this problem by adding the 16K
update in the Heath system, but if you
go to all that trouble, I suggest that you
incorporate the zero-base PROM.

Speaking of computer shows, those of
you who live in California or want an
excuse for a trip there, can plan on
attending the Sixth West Coast Com-
puter Faire April 3-5 at the San Francis-
co Civic Auditorium. Should you have a
project you are working on or have ex-
pertise in some field of microcomputing,
you might consider chairing a confer-
ence.

Let Us Go FORTH. Just about every-
thing you read talks about BASIC, how
to program in it, and so on. There are
alternative high-level languages, howev-
er, and one of these is called FORTH.
This language was created by Charles
H. Moore in 1969 at the National Radio
Astronomy Observatory (Charlottes-
ville, VA). Like many innovators, Moore
felt he needed a language that met his
special needs, particularly for observato-
ry automation.

FORTH is what is termed a threaded
language. This means that calls are in-
herent or threaded together. For exam-
ple, if you want to jump to a subroutine,
only the destination is required; the
jump is implied. The language makes
use of stack operations and, depending
on the operation data, is either pushed or
pulled on or off the stack(s). This design
makes it possible to write compact code
that can handle real-time operations.

Interest in FORTH is rapidly increas-
ing, and the language is receiving a great
deal of support from the FORTH inter-
est group. This organization, located in
San Carlos, CA., publishes a magazine
called “Forth Dimensions,” holds semi-
nars, provides information on how to im-
plement a FORTH package, how to pro-
gram, and assists interested parties in
becoming familiar with the language.

Those of you who find FORTH at-
tractive can get on the bandwagon by
contacting the FORTH interest group
and obtaining copies of the magazine.
When you are ready, they can supply a
copy of the language for your machine.

Software Tidbits. I've tried out Busi-
ness Micro’s Filetrans product and
found it most interesting. This package
works in concert with the Omikron Map-
per system I discussed last month, and
permits transferring of TRSDOS files to
CP/M and back again. This is an impor-
tant utility, especially if you plan to use
a TRS-80 for anything serious—in
which case, you will need CP/M.

The Filetrans package comes in four
flavors. Versions 1.01 and 1.02 are
priced at $99 and permit file transfer in
one direction to CP/M. Version 1.03 is
for 4200 hex-based CP/M and 1.04 is
for standard CP/M. Both allow file
transfer in both directions.

(Continued on page 38)
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Digital IC Probe & Logic Pulser

FRB-1 DIGITAL LOGIC PROBE
Compatible with DTL, TTL CMOS, MOS and Microprocessors using a 4 to 15V power supply. Thresholds automatically

programmed. Automatic resetting memory Noadjustment required. Visual indicetion of 1cgic levels, using LED's to
show high, low, bad lev=l or open circuit logic and pulses. Highly sophisticated, shirt pockat portable(orotective tip
cap and removable coilcord).
Automaticthresold regetting ® DE to > 50 MHZ
Compatibje with all logiz famiZes 4-16 VDC @ 10Nsec. pulse response
Suppl¥ O.V.P to * 7OVDC @ 120 K (1 impedance
No switches/ro calibration ® Automatic pulse stretehirg to 8C. Msec.
Open circuit detection ® Automatic resetting memoey
Range extended to 16-26 VDC with optional PA-1 aderter
PLS-1 LOGIC PULSER
Th= PLS-1 logic pulser will superimpose a dynamic pulse train( 20 pps) or a singl2 palse dnto the circuit node under
test. There is no need tounsolder pinsor cutprinted-circuit traces even when these nodesars being clamped by digital
ousputs.
PLS-1 is a multi-mode, high current pulse ganerator packaged in a hand-held shirt pecket portable instrument. It can
soarce or sink sufficier:t current to fcrce sasurated output transistors in digital circuits into the opposite logic state.
Signal injection is by means of a pushbutton switch near the probe tip. When the button is depressed, a single
high-going or low-going pulse of 2y sec wide is delivered to the circuit node under lest. 2L 1se polarity is automatic:
high nodesare pulsed low and low nodes are pulsed high. Holding the button down delivers a series of pulses of 20pps
tothe circuit under tes:.
High input impedance¢off state) 1 meg ohm & Multi moda-single pulses or palse trains
Low output impedanceactive state) 2 chms @ Automatic polarity sensing
Output pulse width 2 usec nominal ® Automatic current limiting; 7amps nomina.
InpiLt over voltage protec.ion +50 volts & Automatically progremmed output level
Finger tip push button actuated @ Circuit powered
Power lead reversal protection ® No adjustments required
Multi-family RTL, DTL, TTL, CMOS, MOS and Microproecessors.
DIGITAL LOGIC PROBE \ $36.98 PA1l HIGH VOLTAGZ ADAPTER

POWER CORD, Alligator Clips $4.98 PT2 REPLACEMENT PROBE TIP(R)
POWER CORD, Micro Hooks $6.98 PLS1 LOGIC PULSER

OK Machine & Tool Corporation
3455 Conner St., Bronx,N.Y. 10475 U.S.A.
Tel.(212) 994-6600 Telex 125091

*Minimum billings $25.00, add shipping cha~ge 32.0C
New York State residents add applicable tax
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NRI trainmg inTV
and Audio Servicing

keeps upwith the
sia':el:; theart.

Now you cun learnto
servicevideo cassette
and disc systems.

AmericanRadioHistory Com



You build color TV, hi-fi, professional instruments.

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

and laser-beam types.
out quitting your job or going to

;‘ night school. NRI “bite-size” les-
sons make learning easier...NRI
“hands-on” training gives you

practical bench experience as you
progress. You not only get theory, you
actually build and test electronic cir-
\

Learn at Home
in Your Spare Time
And you learn right at home,
at your own convenience, with-

cuits, 2 complete audio system, even
a color TV.

'
e

Build Color TV with
Computer Programming
As part of your training in
NRI's Master Course in TV/Audio/
Video Systems Servicing, you
actually assemble and keep NRI's
exclusive designed-for-learning 25

(diagonal) color TV. It's the only

one that comes complete with built-
in computer tuning that lets you
program an entire evening’s enter-
tainment. As you build it, you intro-
duce and correct electronic faults,
study circuit operation, get practical
bench experience that gives you extra
confidence.

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

NRI Includes
the Instruments You Need
You start by building a transis-

torized volt-ohm meter which vou use
for basic training in electronic theory.
Then you assemble a digital CMOS
frequency counter for use with lessons
in analog and digital circuitry, FM
principles. You also get an integrated
circuit TV pattern generator, and an
advanced design solid-state 5 trig-
gered-sweep oscilloscope. Use them for
learning, then use them for earning.

NRI Training Works...

Choice of the Pros

More than 60 years and a
million students later, NRI is still first
choice in home study schools. A na-
tional survey of successful TV repair-
men shows that more than half have
had home study training, and among
them, it's NRI 3 to 1 over any other
school.

(Summary of survey on request.)
That's because you can't beat
the training and you can't beat the
value! For hundreds of dollars less
than competing schools, NRI gives you
@, both color TV and audio...

Other NRI training includes Computer Technology,
Complete Communications Electronics.

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

Free Catalog...
No Salesman Will Call
Send today for our free 100-

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

I NRI Schools
J McGraw-Hill Continuing

1l Education Center
C o 3939 Wisconsin Ave

‘} Washington, D.C. 20016
 Hil
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What makes this package important
is that it establishes compatibility be-
tween a text editor designed to operate
under TRSDOS and a CP/M text pro-
cessor (such as Textwriter Il from Or-
ganic Software). First you create your
text under the editor package. Then
transfer it to CP/M and let Textwriter
process it. More important, you can take
BASIC  programs  written under
TRSDOS and transfer them to CP/M.
In the case of the TRS-80, you will find
that in most cases the program runs as
originally written.

Let Us All Convert. In the past two
columns, I discussed the conversion from
one version of BASIC to another. As |
indicated, various versions of this lan-
guage exist; and with the differences be-
tween them, it can be difficult for an
owner of a microcomputer to use all the
software packages available.

In a discussion with Les Solomon, Se-
nior Technical Editor of PE, the follow-
ing simple idea to make all BASICs un-
derstandable was proposed. Let us use
lots of REM’s, even if it means one
REM per BASIC line.

Obviously, on stfmple BASIC state-
ments, no REM’s are needed. However,
in those lines that are specific to one

machine, a REM should clear things up.
For example, a TRS-80 owner would
immediately recognize the BASIC state-

MORE INFORMATION

For additional information about prod-
ucts or services mentioned in this col-
umn, contact the companies directly.

American Computer and
Telecommunications
11301 Sunset Hills Road
Reston, VA 22080
703-471-2688

Business Micro Products
Livermore Financial Center
1838 Catalina St.
Livermore, CA 94550
415-449-4412

FORTH Interest Group
Box 1105
San Carlos, CA 84070

Lifeboat Associates
1651 Third Ave.
New York, NY 10028

212-860-0300

ment CLR as the screen clear command
for his machine. But, what does
CHRS$(27);CHRS$(69) mean to him?
This is the screen clear command used in
Heath systems (quite meaningless to
TRS-80 or Apple users). Therefore, we
suggest:

10 CLS REM—screen clear
10 CHR$(27);CHR$(69) REM—screen clear
as the way out. This same approach
should be used at each BASIC line that
does something unique to the particular
system for which the program is written.
Some commands are not directly trans-
latable—such as’ graphic commands.
However, even these are not insur-
mountable since at least the person using
the program will know what the author
is trying to do. In many cases, the user
can convert to commands his machine
can perform even if it means writing
small subroutines.

As an afterthought, another simple
approach is for the microcomputer user
to keep a notebook that contains all his
BASIC statements, so that he can enter
similar statements from other BASIC
versions he encounters. This, of course,
means a translator for a translator,
which is not a very good thing, but one
way to preserve sanity in the high-level
language maze.

The printer you
always wanted

but could
never afford,

The most revolutionary thing about the Epson MX-80
isn’t the bidirectional printing or the logical seeking func-

now you
can afford.

We spent three long years designing the MX-80 from
the ground up to have all the functions people wanted, to
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tion. Itisn’t even the disposable print head
—although that’s pretty revolutionary.
The most revolutionary thing about the
MX-80 is the price. How, you may ask,
could a printer that does as much as the
MX-80 cost less than $650?

Frankly, it wasn’t easy. But the MX-80
could only have come from the world’s
largest manufacturer of print mecha-
nisms. Epson.

The world's first disposable print head: when it wears
out, just snap it out and throw it away. A new one
costs less than $30, and you can install it yourself
with one hand.

EPSON

EPSON AMERICA, INC.

be reliable like all Epson Printers, and to be
produced on a scale that would allow us to
charge less for each one. The MX-80 is our
proof that it can be done.

Among its features, the MX-80 prints 96
ASCII, 64 graphic and eight international
characters in a tack-sharp 9x9 matrix. It
prints bidirectionally at 80 CPS with a
logical seeking function to maximize
throughput. And it has the world’s first
disposable print head.

If you've ever wanted a printer that
could do it all at a price you could afford,
you've got to see the Epson MX-80.

Because seeing is believing.

23844 Hawthorne Boulevard, Torrance, California 90505 « Telephone (213) 378-2220
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David Ahl, Founder and
Publisher of Creative Computing

You might think the term "“creative com-
puting” is a contradiction. How can some-
thing as precise and logical as electronic
computing possibly be creative? We think
it can be. Consider the way computers are
being used to create special effects in
movies—image generation, coloring and
computer-driven cameras and props. Oran
electronic "sketchpad” for your home
computer that adds animation, coloring
and shading at your direction. How about a
computer simulation of an invasion of killer
bees with you trying to find a way of keep-
ing them under control?

Beyond Our Dreams

Computers are not creative per se. But
the way in which they are used can be
highly creative and imaginative. Five years
ago when Creative Computing magazine
first billed itself as “The number 1 maga-
zine of computer applications and soft-
ware,” we had no idea how far that idea
would take us. Today, these applications
are becoming so broad, so all-
encompassing that the computer field will
soon include virtually everything!

in light of this generality, we take "appli-
cation” to mean whatever can be done with
computers, ought to be done with comput-
ers or might be done with computers. That
is the meat of Creative Computing.

Alvin Toffler, author of Future Shock and
The Third Wave says,"| read Creative Com-
puting not only for information about how
to make the most of my own equipment but
to keep an eye on how the whole field is
emerging.

Creative Computing, the company as
well as the magazine, is uniquely light-
hearted but also seriously interested in all
aspects of computing. Ours is the maga-
zine of software, graphics, games and sim-
ulations for beginners and relaxing profes-
sionals. We try to present the new and im-
Lportant ideas of the field in a way thata 14~

year old or a Cobol programmer can under-

creatbive

A REMARKABLE MAGAZINE

compating

“The beat covered by Creative Computing
is one of the most important, explosive and
fast-changing.”— Alvin Toffler

stand them. Things like text editing, social
simulations, control of household devices,
animation and graphics, and communica-
tions networks.

Understandable Yet Challenging

As the premier magazine for beginners, it
is our solemn responsibility to make what
we publish comprehensible to the new-
comer. That does not mean easy; our
readers like to be challenged. It means
providing the reader who has no prepar-
ation with every possible means to seize
the subject matter and make it his own.

However, we don't want the experts in
our audience to be bored. So we try to
publish articles of interest to beginnersand
experts at the same time. ldeally, we would
like every piece to have instructional or
informative content—and some depth—
even when communicated humorously or
playfully. Thus, our favorite kind of piece is
acessible to the beginner, theoretically
non-trivial, interesting on more than one
level, and perhaps even humorous.

David Gerrold of Star Trek fame says,
"Creative Computing with its unpreten-
tious, down-to-earth lucidity encourages
the computer user to have fun. Creative
Computing makes it possible for me to
learn basic programming skills and use the
computer better than any other source.

Hard-hitting Evaluations

At Creative Computing we obtain new
computer systems, peripherals, and soft-
ware as soon as they are announced. We
put them through their paces in our Soft-
ware Development Center and also in the
environment for which they are intended —
home, business, laboratory, or school.

Our evaluations are unbiased and accur-
ate. Wecompared word processing printers
and found two losers among highly pro-
moted makes. Conversely, we found one
computer had far more than its advertised
capability. Of 16 educational packages,

only seven offered solid learning value.

When we say unbiased reviews we mean
it. More than once, our honesty has cost us
an advertiser—temporarily. But we feel
that our first obligation is to our readers and
that editorial excellence and integrity are
our highest goals.

Karl Zinn at the University of Michigan
feels we are meeting these goals when he
writes. “Creative Computing consistently
provides value in articles, product reviews
and systems comparisons. .. ina magazine
that is fun to read.”

Order Today

To order your subscription to Creative
Computing, send $20 for one year (12
issues), $37 for two years (24 issues)or $53
for three years (36 issues). If you prefer,
call our toll-free number, 800-631-8112 (in
NJ 201-540-0445) to put your subscription
on your MasterCard, Visa or American Ex-
press card. Canadian and other foreign
surface subscriptions are $29 per year, and
must be prepaid. We guarantee that you
will be completely satisfied or we will re-
fund the entire amount of your subscrip-
tion.

Join over 80,000 subscribers like Ann
Lewin, Director of the Capital Children’s
Museum who says, “| am very much im-
pressed with Creative Computing. It is
helping to demystify the computer. Its arti-
cles are helpful, humorous and humane.
The world needs Creative Computing.”

creative
compating

Attn: Mary
P.O. Box 789-M
Morristown, NJ 07960
Toll-free 800-631-8112
(In NJ 201-540-0445)
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COMPUTER
SOURCES

By Leslie Solomon
Senior Technical Editor

Hardware

Miniature Computer. The SM-1,

called The Small One, is 20 by 8 by 16
inches and contains a 9-inch, nonglare
CRT, a 1920 character display, and a
hinged keyboard. All 128 ASCII char-
acters are available via the 77-key
board. The hardware features 48K bytes

of RAM, expandable, in 16K byte incre-
ments, a floppy disk that provides 80-
170K bytes of storage, and expansion
for 5- to 8-inch drives. It uses the IEEE
S-100 bus and has five card slots. Soft-
ware includes GMOS operating system
that is compatible with Cromemco
CDOS and Digital Research CP/M. It
provides print spooling, Copyfile for sin-
gle disk back up, a line-oriented text edi-
tor, and English-language error mes-
sages. An optional switching power sup-
ply enables operation from 10 volts dc to
240 volts ac. Address: GM Research,
Inc., 1048 East Burgrove St., Carson,
CA 90746 (Tel: 213-639-4663).

TRS-80 Tape Digitizer. Claiming to
eliminate bad tape loads while permit-
ting copying of data and program tapes
without the use of the TRS-80, the Tape
Digitizer creates tapes that can be
played back on any TRS-80 with com-
patability to Level I and Level II
formats. It will also make copies of sys-
tem tapes. It connects between the cas-
sette recorder and the TRS-80 tape/ear-
phone jack. $54.95. Address: Alphane-
tics, Box 597, Forestville, CA 95436
(Tel: 707-887-7237).

Two-Way Interface for the PET.
SADI is a two-way RS-232 and parallel
output interface for the PET that allows
connection to parallel or serial printers,
terminals, modems, etc. The indepen-
dent ports allow simultaneous operation.
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Features include conversion to ASCII,
cursor controls and function characters
specially printed, selectable reversal of
upper and lower case, PET IEEE con-
nector for daisy chaining, and address-
ability for use with other devices. Baud
rates are selectable from 75 to 9600,
half or full duplex, 32 character buffer,
X-on/X-off automatically sent, and se-
lectable carriage return delay. The pa-
rallel port provides data strobe and de-
vice ready in either polarity, plus
Centronics printer compatibility. $295.
Address: Connecticut Microcomputer
Inc., 34 Del Mar Drive, Brookfield, CT
06804 (Tel: 203-775-4595).

GPIB-488 to TRS-80. The Model
488-80B interface enables any TRS-80
Model 1 with a minimum of 16K RAM
and Level 2 BASIC to be used as a
GPIB-488 controller. A machine-lan-
guage driver on tape or diskette inter-
acts with Level 2, Level 3, or Disk BA-
SIC. The interface connects to as many
as 15 GPIB-488 peripherals. $225. Ad-
dress: Scientific Engineering Labs., 11
Neil Drive, Old Bethpage, NY 11804
(Tel: 516-694-3205).

$-100 Prototype Board. The
S100PWWB is a 9-inch deep, S-100,
Wire-Wrap prototyping board for the
IEEE-696 bus standard, compliance H.
It will accommodate over 100 16-pin
Wire-Wrap sockets and comes with on-
board regulators for 5 volts at 3 am-
peres, and * 12 volts at 1 amp. Twenty-
six decoupling capacitors are distributed
on the board. Silk-screened letters indi-
cate the rows, and numbers identify the
columns. The board is doublé-sided,
plated-through with gold-over-nickel
connector fingers. $98. Address: Inner
Access Corp., Box 888, Belmont, CA
94002 (Tel: 415-591-8295).

Multibus Graphics. The Single
Board Video (SBV) interface for 8-bit
Multibus systems generates an EIA RS-
170 composite video output. Resolution
of the monochrome graphics is 256 by
240 pixels and up to 65K bits of data can
be stored in the memory. Fields can be
blanked or inverted and the entire
screen can be cleared in 3.3 ms. Text is
four times conventional size and can be
read at 20 feet. Upper and lower case
are generated on a 9 X 7 matrix in an 8
X 16 cell. This allows for descenders.
Up to 480 characters can be displayed at
one time. Characters can be inverted or
blinked and vertically scrolled. A light
pen can be used if desired.$750. Address:
Artec Electronics, 605 Old Country
Rd., San Carlos, CA 94070 (Tel: 415-
592-2740).

Apple Video. The Full-View 80 pro-
vides an 80X24 alphanumeric display
for the Apple 11, yet retains the conven-
tional Apple character and graphics
operating mode. Upper and lower case is

aoricanDodinkictary Cam

provided and a 7X9 dot character size
as well as a 5X7 dot character size is
available. Custom characters are avail-
able via an EPROM. Either a 2732 (255
characters) or a 2716 (127 characters)
may be used. Characters can be defined
as large as 8X16. On-board 2K firm-
ware provides full keyboard editing,
complete cursor control, and tabbing.
Firmware includes PASCAL and BA-
SIC protocols. A real-time clock, and a
light-pen connector are additional fea-
tures. $395. Address: Bit-3 Computer
Corp., 1890 Huron St., St. Paul, MN
55113 (Tel: 612-926-6997).

Robot-Base Unit. The RBU-II is a
powerful, twin-tread, steerable mobile
base platform that can carry up to 100
pounds as fast as two feet per second.
Power is supplied through two gear re-
ducers at 6 to 12 volts and 3 amperes.
Weight is 45 pounds. $495 plus $15
shipping. Address: Hobby Robotics Co.,
Dept PE, Box 997, Lilburn, GA .30247.

STD Bus Card Rack. The CR24A isa
card rack that will hold up to 24 STD
Bus cards. It bolts into an EIA standard
19" rack and provides 16 card slots on
one-half-inch centers and eight card
slots on one-inch centers. The mother
board reduces crosstalk between lines
and can operate to +125°C with 95%
humidity. It accepts STD cards of all
manufacturers. Address: Pro-Log Corp.,
2411 Garden Rd., Monterey, CA 93940
(Tel: 408-372-4593).

Software

COBOL Course. The Heathkit/Ze-
nith EC-1105 COBOL Programming
Course covers both ANS 74 and ANS
68 versions of COBOL. It teaches the
fundamentals of encoding, input charac-
teristics, program hierarchy, identifica-
tion, environment, data and procedure
divisions. Six practice programs are in-
cluded. The text is reinforced with nine
audio cassettes. . $149.95. Address:
Heathkit/Zenith Educational Systems,
Dept. 350-490, Benton Harbor, MI
49022.

Ohio Scientific CP/M. CP/M2 for
Ohio Scientific C3 computers, compati-
ble with the original CP/M disk format,
is now available. Disk read operations
are four to five times faster and disk
write operations can be 50 times as fast.
The software also compensates for the
2- or 4-MHz CPU operation and can be
configured for the older slow-stepping
disk drives or the newer fast-steppers.
The software includes a disk-to-disk
copy routine, a memory test, and /0O
drivers for all Ohio Scientific peripher-
als. $200. Address: Lifeboat Associates,
1651 Third Ave., New York, NY 10028
(Tel: 212-860-0300).

(Continued on page 42)




ELF 11 by Netronics

then us

Featuring

COSMAC CPU

Own 3 powerful home computer system, starting for just $39.95-a price that
gets you up and running the very first night. . . with your own TV for a video
display. $99.95 ELF Il includes RCA 1802 B-bit microprocessor addressable to 64k
bytes with OMA, interrupt, 16 registers, ALU, 256 byte RAM, full hex keyboard,
two digit hex output display, stable crystal clock for timing RCA 1861

Write and run progran
very first night-even if
never used a computer

You're up and running with video graphics for just $89.85 —

rams-tl’le
ve
b%?:)lre!

e low cost add-ons to create your own personal system

that rivals home computers soid for 5-times ELF Il's low price!

pre-recorded tape cassettes.

ELF Il Gives You The Power To Make Things Happen!
Expanded, ELF Il can give you more power to make things happen in the real

world than heavily advertised home computers that sell lor a Ipt more money.

Thanks to an ongoing committment to develop the RCA 1802 for home computer

use, the ELF 11 products-being introduced by Netronics—keep vou right on the

outer fringe of today's small l It's a perfect tor

video IC to display your programs on any video monitor or TV screen and 5-siof
plug-in expansion bus fless connectors) to expand ELF Il into & gisnt!
ELF Ii Explodes Into A Giant!

Master ELF II's $99.95 capabilities, then expand with GIANT BOARO
KLUGE BOAROD...4k RAM BOAROS...TINY BASIC...ASCIl KEYBOAROD...
LIGHT PEN. . .ELF-BUG MONITOR. ..COLOR GRAPHICS & MUSIC SYSTEM. ..
TEXT EOITOR. .. ASSEMBLER. .. OISASSEMBLER. . .VIOEO OISPLAY BOARO

T NEW!

16k Static Ram $199.95 plus $2 p&h

Full Basic ROM $149.95 plus $2 p&h
Cassette $79.95 plus $2 pé&h

EPROM Burner $39.95 plus $2 p&h

gineering, business, i scientific and personal applications.

Plug in the GIANT BOARD to record and play back programs, edit and
debug programs. communicate with remote devices and make things happen in
the outside world. Add Kiwge {prototypingl Board and you can use ELF Il to
solve special problems such as operating a complex alarm system or controlling
a printing prass. Add 4k RAM Boards to write longer programs, store more
information and solve more sophisticated problems.

ELF 11 add-ons already include the ELF 1§ Light Pen and the amazing ELF-BUG
Monitor—two extremely recent breakthroughs that have not yet been duplicated
by any other manufacturer.

The ELF-BUG  Monitor lets you debug programs with lightening speed because
the key to debugging is 10 know what's inside the registers ol the microproces-
sor. And, with the ELF-BUG Monitor, instead of single steppiny through your
programs, you can now display the entire contents of the registers on your TV
screen. You find out immediately what's going on and can make eny necessary
changes.

The incredible ELF 11 Light Pen lets you write or draw anything you want on a
TV screen with just a wave of the “magic wand.” Netronics has also introduced
the ELF Il Colos Graphics &, Music System-more breakthroughs that ELF If
owners weve the first 1o enjoy!

ELF Il Tiny BASIC
i only machine ge-the

Master This Computer In A Flash!

Regardiess of how minimal your computer background is now, you can learn
to program an ELF Il in almost no time at all. Qur Short Lourse On Micropro-
cessor & Computer Programming-wiitten in non-technical language - guides you
through each of the RCA COSMAC 1802's capabilities, so you'll understand
everything ELF Il can do. . .and how 1o get ELF If to do it/ Oon’t worry if you've
been stumped by computer books before. The Skart Course represents a major
advance in literary clarity in the computer field. You don’t have to be a computer
engineer in order to understand it. Keyed to ELF Il, it's loaded with “hands on™
illustrations. When you're finished with the Short Course, neither ELF Il nor the
RCA 1802 will hold any mysteries for you.

In fact, not anly will you now be sble to use a personal computer creatively,
you'll also be able to read magazines such as BYTE. . . INTERFACE AGE. . . POPU-
LAR ELECTRONICS and PERSONAL COMPUTING and fully understand the
articles. And, you'll understand how to expand ELF Il to give you the exact
capabilities you need!

If you work with large computers, ELF 11 and the Skorr Lourse will help you
understand what they're doing.

Get Started For Just $99.95, Complete!

$99.95 ELF It includes all the hardware and software you need to start writing
and running programs at home, displaying video graphics on your TV screen and
designing circuits using @ microprocessor -the very first night—even if you've
never used a computer before.

ELF il connects directly 10 the video input of your TV set, without any addi-
tional hardware, Or, with an $8.95 RF modulator (see coupon below), you can
connect ELF |1 to your TV's antenna terminals instead.

ELF 1l has been designed 10 play all the video games you want, including a
fascinating new target/missile gun game that was developed specifically for ELF
Il. But games are only the icing on the cake. The real value of ELF If is that it
gives you a chance to write machine language programs-and mechine language
is the tund: | language of all 0f course, machine language is
only a starting point. You can alsg program ELF Il with assembly language and
tiny BASIC. But ELF if's machine language capability gives you a chance to
develop a working knowledge of computers thet you can't get from running only

ly, ELF 11 und d 1 | coding
required by all computers. But, to simplify your relationship with ELF II, we've
introduced an ELF 1l Tiny BASIC that makes communicating with ELF 1l a
breeze.
Now Available! Text Editor, Assembler,
Disassembler Anc A New Video Display Board!

The Text Editor gives ypu word processing ability and the ability to edit
programs or text while it is displayed on your video monitor. Lines and charac-
ters may be quickly inserted, deleted or changed. Add a printer and ELF Il can
type fetters for you-error free-plus print names and addresses lrom your
mailing list!

ELF II's A ) | bly language prog into hexidecimal
machine code for ELF Il use. The A features ic abb
rather than s0 that the i on your progl are easier 1o

read - this is a big help in catching errors.

ELF II's Disassembler 1akes machine code programs and produces assembly
language source listings. This helps you understand the programs you are
working with. . . and improve them when required.

The new ELF Nl Video Display Board lets you generate a sharp, professional
32 or 64 character by 16 fine upper and lower case display on your TV screen or
video monitor i improving your ded $99.95 ELF Il. When you
getinto longer programs, the Video Oisplay Board is a real blessing!

[ Now Available!
O A-D/D-A Board Kit includes 1 ch | (expandable to
4) D-A, A-D converters, $39.95 plus $2 postage & hand-
ling.

O PILOT Language—A new text-oriented language that
allows you to write educational programs on ELF [I with
speed and ease! Write programs for games. ..unscram-
bling sentences. . .spelling drills...**fill in the missing
word"" tests, etc.! PILOT is a must for any ELF Il owner
with child on cassette tape, only
$19.95 postpaid!

0 Game Package on cassette tape (requires 4k RAM),
$9.95 plus $2 postage & handling.

Netronics R&D Ltd., Dept PE-2 L St i |
333 Litchfield Road, New Milford, CT 06776|  CALLTOLL FREE: 800-243.742
Yes! | want my own computer! Please rush me— Assistance. call [200) 334-937%
O RCA COSMAC ELF N uage. It § a learting breakthrough for engeers and laymen
kil al $98 95 pius $3 postage and m Sg:poslna-u " oAl ! Total Enclosed $ I
oI handhing (requres 63 10 B voll AC power SDZQD;:‘: ";’;";oc::""' with pleuglas dust cover for ELF 11, (Conn res add taxy I
us h

[ Power Suppty irequired; $4 95 posipad O 1amai osing payment (inch ) o CHARGE IT! Exp. Date ____
O RCA 1807 Uset s Manual $5 posipa«d lmmc?:utw below! {including postage & RandUAgH 1O 1 iy (3 Master Charge
[0 Tom Piiman s Short Course On Micropracessoe & Compuler O | wamt my EL Bank# _ _ _ _}

Pragramming leaches you jusl aboul everythng ihere 1S 50 know
about ELF I or any RCA 1802 computer Wrillen in non-lechmicat

ALSO AVAILABLE FORELF Il

1802 User's Man
$3 p&h.

F it wired and tested with pewer suppl;é RACA
wal and Short Course—all lor ust $149.
Accoun! #

I O GIANT BOARD™ i wiih cassette 110 RS 232
C/1TY 170 8-but P 1/Q decaders lor 14 separale 1/0
I nstructions and a Sysiem momior/edidor $39.95 plus
$2 p&h

O Kige {Prololype) Board accepls up 1o 6 ICs
$17 0D plus $1 p&h

{3 4k Static RAM kd. Addressable 10 any 4k page 10
64k $89.95 plus $3 pdh

0 Gold plaled 86-pin conneciors (one required fos each
plug-in board) $5.70ea postpad

O Expansion Power Supply Irequired when acding 4k
RAM) $34.95 plus $2 p&h

O Prolessional ASCII Keyboard kil wiln 128 ASCII
upper /lower case sel 96 printable cfigraciers onboard
reguialor pardy logic selechion and choce of 4 hano-
shaling signals 1o male wih almosl any compuler
$64 95 pius §2 p&h

O Deluxe metal cabinel tor ASCH Keyboard. $19.95
plus $2 50 p&h

O Video Display Board ki lets you generate a sharp
prolessional 32 of 64 character by 16 Ime upper and
iower case 0isplay o0 yout tv Screen of video momlor—
$99 95 ELF 1
Cabunet ) $89.95

Y your
1Fits inside ASCIl Keyboard
plus $2 p&h

26 vanabies A-Z LET, IF/THEN. INPYT PRINT. GO TD
GO SUB RETURN END. REM. CLEAR LIST RUN.
PLOT PEEK. POKE Comes fully documenied ang n-
cluges alphanumenc generalor requited 10 display
alphanumenc characiers dereclly 0n your Iv screen with-
oul additional hargware  Also plays IiCk-tack-toe plus &
drawing game that uses ELF Il s hex keyboard as a oy-
stick 4k memory required $14.85 posipad
O Tom Puitman s Short Course on Tiny Basic for ELF 1l
$5 posipaid
O ELF-8u6™ Deluxe System Monilor on casselte
1ape Allows displaying the confenls ol alt regisiers on
your tv at any point m your program Also displays 24
byles ol memory wiih full addresses bhinking Cursor
and auto scrolling A must for the serous programmer’
$14.95 posipad
O Text Edrior on casselie tape grves you the abidy lo
wnserl delete o edil lines and words Irom your programs
while they are displayed on your vioeo momitor (Add
printer and you can use ELF 1) 10 lype erroi -Iree ietiers
plus nsen names and addresses from your maiing hst )
$19.95 postpad
O Assembler on cassetie tape transidles assembly
IEal" 2 programs mio hexwdecimal mactine code ot
use H

programs and produces assembly language source hst-
1005 10 help you undersiand and MProve yOUr programs.
$19.95 on cassetie lape

SAVE $9.90—TexI Edrior, Assembler & Drsassembier
purchased logelher. only $49.95! (Requue Video Dis
play Board phus 4k memory |

D ELF 1t Light Pen, assembled & tesled. $7.95 plus $1

n

O ELF )i Color Graphics & Music System Board kd
$49.95 plus $2 p&h

O ELF 1l connects durectly 10 the videa npul of ydur tv
set wiihout 20dional hardware To connect ELF )i fo
your anienna terminals instead. order AF Modulator
$8.95 posipad

Coming Soon: A-D. D-A Converter Conirolier Board
and more*

Prnt
Name

Address

Lty

or
{rathes (han aumerics) make programs easwer 10 read
and help preven! errors $19.95 posipa)

O ELF 11 Tiny BASIC on cassetle 1ape Com- K
mands include SAVE LOAD = x. — () [ Disassembler on casselie 1ape 1akes machme code

FEBRUARY 1981

Sale

AmericanRadioHistorv-Cew

I
plus _I
|

|
I

S| | ——
DEALER INQUIRIES INVITED — _‘

By Netronics

ASCHIIBAUDOT,”
STAND ALONE

Computer rroix..
Ter|I1)1inaI *149%

The Netsonics ASCII/BAUDOT Computer Terminal Kitisa
microprocessor-controlled, stand alone keyboard/terminal
requring no computer memory or software. It allows the use of
either a 64 or 32 character by 16 line professional display for-
mat with selectable baud rate, RS232-C or 20 ma. output, full
cursor control and 75 ohm composite video output.

The keyboard follows the standard typewriter configuration
and generates the entire 128 character ASCI1 upper/lower case
set with 96 printable s. F include onboard
regulators, selectable parity, shift lock key, alpha lock jumper,
a drive capability of one TTY load, and the ability to mate
directly with almost any computer, including the new Ex-
plorer/85 and ELF products by Netronics.

The Camputer Terminal requires no 1/0O mapping and
includes ik of memory, character generator, 2 key rollover,
processor controlled cursor control, parallel ASC11/BAUDOT
to serial conversion and serial to video processing—fully
arystal controlled for superb accuracy. PC boards are the
highest quality glass epoxy for the ultimate in reliability and
long life.

VIDEO DISPLAY SPECIFICATIONS

The heart of the Netronics Computer Terminal is the micro-
processor-controlled Netronics Video Display Board (VID)
which allaws the terminal to utilize either a parallel ASC1l or
BAUDOT signal source, The VID converts the parallel data to
serial data which is then formatted to either R$232-C or 20 ma.
current loop output, which can be connected to the serial 1/0
on your computer or other interface, i.c., Modem.

When cc d to a computer, the c must echo the
character received. This data is received by the VID which
processes the information, gonvcning to data to video suitable
1o be displayed on a TV set {using an RF modulator) or on a
video monitor. The VID generates the cursor, horizontal and
vertical sync pulses and performs the housckeeping relative to
which character and where it is to be displayed on the screen.
Video Output: /.5 P/P into 75 ohm (EIA RS-170) * Baud Rate:
110 and 300 ASCII » Outputs: RS232-C or 20 ma. current loop
o ASCII Character Set: /28 printable characters—

afT6 B IEeR o 42303253 f| 304

VRER’ Ot , -, 70123456789: ;(=)?
SABCDEFGHI JKLMNOPQRSTUNRYZ N _
“abcdef ghijklnnomrstqwng'{l}-l

[} OF Character Set: A BC D P ()
RSTUVWXYZ-?:

COMPLETE

*3850().,9014157:;2/68°
Cursor Modes: Home, Backspace, Horizontal Tab, Line Feed,
Vertical Tab, Carriage Return. Two special cursor sequences
are provided for absolute and relative X-Y cursor addressing ®
Cursur Control: Erase, End of Line, Erase of Screen, Form
Feed, Delete * Monltor Operation: 50 or 60Hz (jumper
selectable.
Continental U.S.A, Credit Card Buyers Outside Connecticut

CALL TOLL FREE 800-243-7428

To Order From Connecticul Or For Technical

™™ assistance, Etc. Call (203) 354-0375 o 1
Netronics R&D Lid., Dept. PE-2
333 Litchfield Road, New Milford, CT 06776

Please send the items checked below—
[ Netronics Stand Alone ASCII Keyboard/Computer
l Termlnal Kit, $149.95 plus $3.00 postage & handling.

3 Deluxe Steel Cabinet for Netronics Keyboard/Termi-

I nal In Blue/Black Finish, $19.95 plus $2.50 postage I
and handling.

O Video Display Board Kit alone (less keyboard), $89.95 l
plus $3 postage & handling.

O 12 Video Monltor (10 MHz bandwidth) fully assem- ||
bled and tested, $139.95 plus $5 postage and handling. I
$8.95 postpaid.

l O 5 amp Power Supply Kit In Deluxe Steel Cabinet l
postage & handling. I

Total Enclosed (Corin. res. add sales tax) $____________ '

O Personal Check

O Viss |

O Cashiers Check/Money Order

O RF Modulator Kit (to use your TV set for a monitor),
(£8VDC @ 5 amps, plus 6-8 VAC), $39.95 plus $2
By—
O Master Charge (Bank ¥ _ ____ )
Acct. ¥

Exp. Date

Signature
Print
Name

| Address

I City
State Zip
L-- O Send Me More Information s mem

<4
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“When I liste
to a cassette
ftakeitapart”

-Stevie Wonder-

Stevie’s reputation as a perfection-
ist is well known. Before he takes a
cassette home, it must deliver big
studio sound. The kind of sound
he can't take apart.

The cassette Stevie likes most is
the high bias TDKSA. TDK SA has a
startling musical memory. You’ll
hear the full timbre of the human
voice. The vibrant dynamic energ?/
of strings. The blast and bluster o
rock. No nuance is beyond its
range. No instrument is forgotten.

The world’s major deck manu-
facturers, themselves perfection-
ists, use the SA to set the sound
standard in their machines. TDK
makes sure it will keep setting
standards. The shell alone goes
through 1,117 checkpoints. With a
lifetime* warranty for every part.
That makes it easy to like. And hard
to take apart.

‘I the unfikely event that any TOK cassette
ever fails to perform due to a defediin malerials

or workmanship, simply return it 1o your tocal
dealer or 1o TDK for a free replacement.

&) 1980 TOK Etectrorics Corp . Garden C ty. N ¥ 11530
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computers

#

Atari Directory. A free directory of
software for Atari computers is avail-
able by sending a stamped, self-
addressed envelope to Robert Purser,
Box 466, El Dorado, CA 95623.

New DOS Commands. Providing
eight new DOS commands, this utility
package is an enhancement to the TRS-
80 Model II. It includes the recovery of
“blown” diskettes with the internal
structure of diskettes, along with recov-
ery techniques, fully documented; pro-
viding multi-file copies, wild-card mask
select, 1/0 and directory error recovery
modes, absolute sector mode, and oth-
ers; cxamine/change diskette contents
including track 0 and make an absolute
disk backup/copy with 1/O recovery
provided; catalog diskette directories by
name; and change disk names and
create files. $150. Address: RACET
Computes, 702 Palmdale, Orange, CA
92665 (Tel: 714-637-5016).

Handicapped Communicator. The
Microcommunicator software enables
an Apple computer to act as a communi-
cations device for severely handicapped
people. No peripherals are required and
only a single disk is needed. In opera-
tion, a single keystroke by finger or
mouthstick will display any sentence se-
lected from 60 or more programmed
sentences that can be changed at any
time. Messages of up to 100 words and
phrases can be constructed for display or
printout and selected from over 1600
sentence-building words, phrases, and
suffixes, plus more than 250 words listed
by categories. There is also a 50-word
list for names, addresses, phone num-
bers, etc. Available at.adult or children’s
level. $41.75. Address: Grover and As-
sociates, Creekside Center, Suite D116,
7 Mt. Lassen Dr., San Rafael, CA
94903 (Tel: 415-479-5906).

Dynamic Simulation. ACES (Apple
Continuous Equation Simulator) can be
used by engincering/scientific students
or professionals involved with large dif-
ferential equations in control systems,
electronics, aerodynamics, thermody-
namic, and fluidic analyses. It is written
in Applesoft and allows interactive run/
rerun features. Solutions are provided
via high-res graphics and a screen/
printer tabular listing. Problem size can
be in excess of 150 integrators on a 48K
system. $149.95 Address: Modulo-2
Co., Box 3795, University Park, NM
88003 (Tel: 505-522-0592).

PET/CBM Disk Cataloger. The Disk
Master for PET/CBM machines can be
used to catalog 140 diskettes forming a
master directory on a single diskette.
The program automatically reads the di-
rectory blocks of any disk being cata-
loged so no typing is involved. The five
major functions include: update of the
master directory; delete a disk entry;
display of directory with files in alpha-
betical order and including disk identifi-
cation, number of blocks free, file size in
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blocks including name and type, and to-
tal number of files; find a specified file;
and list disk ID’s and names. $10 on cas-
sette, $12 on diskette. Address: Baker
Enterprises, 15 Windsor Drive, Atco,
NJ 08004 (Tel:609-767-3085).

TRS-80 Androids. Ducl-n-Droids is a
sound and graphics game for the TRS-
80 Level II. It features two androids

€)156€ BY LEO CHRISTORHERSCH

that square off against each other with
swords. There are two modes-—practice
and tournament. Each droid can defend,
back off, or attack. In the duel mode, the
computer operates one droid. $14.95 on
cassette, $20.95 on diskette. Address:
Acorn Software Products, Inc., 634
North Carolina Ave., SE, Washington,
DC 20003 (Tel: 202-544-4259).

Circuit Design. For the TRS-80, the
following programs are available: plot-
ting graphs on a line printer including
cartesian, semi-log, and polar plots (No.
26000 at $16.95); 6 programs for active
filter design covering low/high pass
(Bessel, Butterworth, 1-, 2-, and 3-dB
Chebyshev), state-variable, bandpass,
stagger-tuned Butterworth bandpass,
and notch filters (No. 26001 at $21.95);
3 programs for descriptive statistics
(mean, standard deviation, variance,
kurtosis, and z-scores), curvilinear re-
gression (linear, inverse, polynomial, ex-
ponential, and log.), and multivariable
linear regression, (No. 26002 at
$21.95); 5 Electronics ! programs in-
cluding zener regulation, 555 timer,
transistor bias parameters, single-stage
transistor amplifier design, heat sinks,
etc. (No. 26003 at $16.95); 7 Electron-
ics 11 programs with 4-quadrant arctan-
gent function, rectangular/polar con-
version and complex number math, min-
imum and maximum values in an array,
roots of polynomials with real coeffi-
cients, inverse Laplace transforms of a
transfer function, and simultaneous
equations with real and complex coeffi-
cients (No. 26004 at $16.95); and 8 pro-
grams for Electronics 111 with average
and rms values of a periodic function,
Fourier series expansion, Fourier trans-
form and spectrum plot, analysis of
damped oscillation, and pi-tee trans-
forms (No. 26006 at $16.95). Address:
Howard W. Sams and Co., 4300 West
62nd St. Indianapolis IN 46268 (Tel:
317-298-5400).
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ELECTROMICS—
BLGK CLUB| &

Take b $ 29 5
great books for

(values to $115.70)

st §22.95

Start saving now with discounts up to 75% on hundreds of =S
interesting, info-packed volumes . . . PLUS special Members’ \ _--: ----

Bonus Benefits!

1062
Lisi $12.95

LASERS

o

==
[hslznql'!

L I §I595
B

msau./mls 1PET”

1169
Lisl $18.95

More ﬁne books to pick from .

¢ The GIANT Handbook of Electronic Cll‘-
cuits. List $24.95. No. 1300

o The Illustrated Dictionary of Electronics.
List $19.95. No. 1066 by =
e How To Make Your Own Alcohol Fuels.
List $9.95. No. 2074
¢ All About Telephones. List $8.95. No. 1097
¢ How To Design & Build Your Own Custom
TV Games. List $14.95. No. 1101

e How To Make Home Electricity From
Wind, Water, and Sunshine. List $9.95 No.
1128

| BUm
! ;'3}‘,",(’3’“ wom(mG
oBOT P

1275
Let $14.95

BN 22

THINGS 16 List $10.95

} W 20 umllVl)l.M

List slzfl-
i e The Complete Handbook of Robotics. List
l.isl‘;lliz,gs $1295 NO. 1071
e The Master IC Cookbook. List $15.95. No. & #gErwssr" e
1199 List $15.95 List 59.95

]om now, and get a 1981 Electronics Pro;ect Calendar . . . FREE!! (List $4.95]
'ELECTRONICS BOOK CLUB

7 very good reasons to try

Electronics Book Club .

» Reduced Member Prices. Save up to 75% on books sure to
increase your know-how
o Satisfaction Guaranteed. All books returnable within 10
days without obligation
» Club News Bulletins. All about current selections—mains,
alternates. extras—plus bonus offers. Comes 13 times a year
with dozens of up-to-the-minute titles you can pick from
¢ “Automatic Order”. Do nothing. and the Main selection
will be shipped to you automatically! But. . . if you want an
Alternate selection—or no books at all—we’ll follow the
instructions you give on the reply form provided with every
News Bulletin

Blue Ridge Summit, PA 17214

Please accept my Membership in Electronics Book Club and
send the 6 volumes circled below, plus a free copy of 1981
Electronics Projects Calendar. 1 understand the cost of the
books selected is $2.95 (plus shipping/handling). If not satis-
fied, I may return the books within ten days without ebliga-
tion and have my Membership cancelled.] agreeto purchase
4 or more books at reduced Club prices during the next 12
months, and may resign any time thereafter.

1062 1066 1071 1976 1097 1101 1108 1123
1128 1141 1155 1160 1169 1186 1199 1201
1203 1205 1236 1241 1261 1275 1300 2074

¢ Continuing Benefits. Get a Dividend Certificate with every Name Phone
book purchased after fulfilling Membership obligation, and

qualify for discounts on many other volumes Address _

e Bonus Specials. Take advantage of sales, events, and

added-value promotions City —

e Exceptional Quality. All books are first-rate publisher’s X
editions, filled with useful, up-to-the-minute info State —Zip

(Valid for new members anly. Foreign and Canada add 15%) PE-281
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WIRELESS AD+ZAP

URINS OFF

'V COMVERCIALS

AS a television commercial ever
made you feel like shooting your
receiver? Now you can “blow away”
commercials without destroying the TV
set. The ap*zaP TV Commercial Killer
presented here employs ‘“‘bullets’ of in-
frared light to kill the sound and/or pic-
ture during an annoying advertisement.
The project is relatively simple and can
be connected to virtually any television
receiver with only minor work.

When assaulted by an undesirable
commercial, the viewer points a remote
transmitter (which can be assembled
into a plastic toy pistol or a standard
case) at a small photoelectric receiver
attached to the TV set and momentarily
closes a switch. The transmitter there-
upon emits an infrared signal that si-
lences the sound and causes the receiver
to start its selectable timing interval (30
or 60 seconds). If a second infrared sig-
nal is received during the timing inter-
val, the TV picture tube is darkened. At
the end of the interval, normal televi-
sion-receiver operation is automatically
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A beam of infrared shuts off
video and/or sound for a preset period

restored. Receipt of a third infrared
pulse before the timing interval ends will
restore normal TV operation. Since the
TV receiver remains powered and in
sync during the timing interval, the pic-
ture returns without rolling or tearing.

The transmitter is a small, self-con-
tained, battery-powered wireless unit.
Its companion receiver is housed in a
small metallic enclosure that is general-
ly positioned atop the TV set. The
AD*ZAP receiver is powered by a small
wall-mount transformer and is connect-
ed to the rear panel of the television
receiver by means of a multi-conductor
cable of convenient length. Disconnect-
ing the AD*ZAP receiver from the TV set
leaves the TV fully ready for normal
operation.

About the Circuit. The schematic di-
agrams of two versions of the AD*zap
transmitter are shown in Fig.1. At A is
the transmitter circuit designed for in-
stallation in a plastic enclosure approxi-
mately the size of a pack of cigarettes.

POPULAR ELECTRONICS



BY DIETRICH SEAMAN

The circuit shown at B is almost identi-
cal and is designed to be mounted in a
plastic-body six-shooter similar to the
type used in some electronic target-
practice games.

When switch S/ is closed, battery
power is applied to the astable multivi-
brator comprising 555 timer /C/ and as-
sociated components. The multivibrator
begins to oscillate and, when the output
pulse causes pin 3 of /C! to be low
(about 25% of the time), high-level cur-
rent pulses flow through infrared emit-
ter LEDI. The LED radiates bursts of
infrared at a rate of approximately 3.2
kHz. The exact pulse rate is determined
by the setting of trimmer potentiometer
R2. Capacitor C3 ensures that enough
current is available to the circuit during
the time that LED/ is conducting.

The schematic diagram of the AD*zaP
receiver is shown in Fig. 2. Pulsed in-
frared from the transmitter causes pho-
totransistor Q/ to turn on and off at
around 3.2 kHz. Before infrared signals
reach the phototransistor, they pass

FEBRUARY 1981

through an optical bandpass filter that
attenuates much of the incident visible
light that would otherwise affect the op-
eration of Q1.

Voltage pulses developed across the
phototransistor are amplified 60 dB by
ac-coupled amplifiers /C/F and ICIE.
These stages, as well as the high-Q, ac-
tive state-variable filter that follows
(IC1A, ICIB, ICIC), are part of a CD-
4069 hex inverter. Although this CMOS
chip is usually employed in a nonlinear
operating mode, it is used here as linear
amplifier inverter gates, much as low-
gain op amps.

Also employed in this fashion is unity-
gain buffer amplifier /CID. This buffer
supplies filtered pulses to the detector
comprising C6, C7, DI, D2, and IC3A.
Diode D1 is a biased clamper that limits
negative excursions of /C/D’s output to
a level determined by the setting of
THRESHOLD potentiometer R/6. Half-
wave rectifier D2 passes pulsed positive
dc to filter R17C7. After approximately
10 milliseconds, the voltage across C7

AmericanRadioHistorv.Com

increases to a level sufficient to trigger
the Schmitt trigger—/C34, RI9, and
R20. The output of /C34 thus goes to
logic I when an infrared pulse reaches

phototransistor Q/. Gate IC3A4, to-
gether with C8, R2/ and R23, also acts
as a debouncer that generates a clean
ogic pulse when manual control switch
S1 is closed.

The output of /C3A4 is applied to dual
D flip-flop /C2. This chip is wired to
function as a <3 counter. The first
pulse applied to it causes pin | of /C24
{the Q output of the first flip-flop) to go
to logic 1. As a result, relay driver Q2
receives base drive from gate /C3D via
R29 and begins to conduct. Relay K/
interrupts the circuit between the audio
output stage of the TV set and the TV
loudspeaker, and sOUND OFF indicator
LEDI begins to glow. Also, the logic-1
output of gate /C3D is inverted by
IC4A4, and the output of this NAND
gate brings the RESET input of multi-
stage counter /C5 to logic 0. The coun-
ter then begins to tally the 60-Hz pulses
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ad-zap

that are derived from the ac power line,
filtered by passive network C2R34, and
squared up by Schmitt trigger /C3B.

If a second pulse appears at the out-
put of /C3A4 due to either the receipt of
another burst of infrared or a closure of
switch S/, the Q output of /C2A4 (pin 1)
returns to logic 0 and the Q output of
IC2B (pin 13) goes to logic 1. The out-
put of /C3D remains at logic 1, keeping
(@2 in saturation, but Q3 begins to re-
ceive base drive from the Q output of
IC2B via R26. As a result, relay K2
becomes energized and PICTURE OFF in-
dicator LED2 begins to glow. The relay
contacts are connected to the nodes of
the television receiver’s brightness-de-
termining circuit. Closure of contacts D
and F causes the screen to darken.

Both relays remain energized until ei-
ther a third burst of infrared is received,
switch S7 is closed, or counter IC5 has
tallied 1800 pulses for a 30-second delay
or 3600 pulses for a 60-second delay,
depending on the setting of S2. If the
counter runs through its cycle undis-
turbed, it will reset itself via JC4B and
IC4A4 and will reset JC2.4 and IC2B via
IC4B, IC4A4, and IC3C. Both relays will
then be deenergized and normal televi-
sion reception will be reestablished. The
counting cycle can be interrupted and
the relay(s) deenergized at any time by
a closure of S/. Passive components C9
and R24 generate a 100-millisecond
pulse when power is first applied to the
circuit. This pulse is routed to the RESET
inputs of JC24 and IC2B via IC3C and
ensures that both flip-flops are properly
initialized and the relays deenergized in
spite of any turn-on transients.

Power required by the AD*ZAP receiv-
er is furnished by the simple supply
shown in the lower right corner of Fig. 2.
Unregulated dc provided by bridge rec-
tifier D3 through D6 and filter capacitor
C11 powers the relay and LED indicator
circuits. The CMOS logic 1Cs are pow-
ered by + 5 volts regulated, which is fur-
nished by integrated regulator /C6. This
particular supply voltage was chosen for
the CMOS ICs because such circuits
when operated in the linear mode exhib-
it higher gains at lower supply voltages.

Construction. The use of printed-cir-
cuit construction techniques is recom-
mended. Suitable full-size etching and
drilling guides for the two versions of the
AD*ZAP transmitter are shown in Figs.
3A and 3B. The receiver pattern is
shown in Fig. 4. The full-size etching
and drilling guide of the circuit board
that accommodates relays K/ and K2
and protective diodes D7 and D8 ap-
pears in Fig. 5. This latter board should
be mounted inside the TV receiver’s
cabinet. Corresponding component-
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Fig. 1. Schematic diagrams of the box-style (A) and
gun-style (B) infrared transmitters.

BOX-STYLE TRANSMITTER
PARTS LIST

B1—9-volt transistor battery

C1—0.01uF, 10% tolerance Mylar capaci-
tor

C2—0.01-uF disc ceramic capacitor

C3—47-uF, 10-volt radial-lead aluminum
electrolytic or tantalum capacitor

IC 1-—NES555 timer

LED1—TIL32 uniensed infrared-emitting
diode or TIL31 or LEDS5C lensed in-
frared-emitting diode

Q1—2N2222 npn silicon switching transis-
tor

The following, unless otherwise specified,
are Va-watt, 10% tolerance, carbon-com-
position fixed resistors.

R1—18 kQ

R2—10 k%, linear-taper horizontal
mount trimmer potentiometer

R3—4.7 kQ

R4—33 Q if LED7 is a TIL32 unlensed
diode, 15Q it LED1is a TIL31 or LED55C
lensed diode

R5—1 kQ

S1—Spst, normally open, momentary-con-
tact pushbutton switch

Misc.—Mounting collar for LED, lens for
LED1 if a TIL32 device is used, printed-
circuit board, battery clip, suitable enclo-
sure, solder, pc-board standoffs, suit-
able hardware, etc.

pc-

placement guides for these boards ap-
pear in Figs. 6A, 6B, 7, and 8.

Most components mount directly on
the boards or via sockets. Exceptions in-
clude phototransistor @/, resistor R/,
and plug-in wall transformer T/. To
suppress feedback-induced oscillations,
one end of R/ is connected directly to
the base lead of Q7. The other end of R/
and the collector and emitter leads of Q/
are connected to the appropriate pc foil
pads via short lengths of insulated hook-
up wire. Similarly, LED] and LED2 are
connected to the board with insulated
hookup wire.

It is good practice to install lengths of
spaghetti or heat-shrinkable tubing on
the exposed leads of all components that
are mounted off the board to prevent
accidental short circuits. The AD*ZAP re-
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Note —Pushbutton switch S1 Is a Pana-
sonic No. EVQ-P 1R component that Is
available from DigiKey, Box 677,
Highway 32 South, Thlef River Falls,
MN 56701.

GUN-STYLE TRANSMITTER
PARTS LIST

B1--9-volt transistor battery

C1-—=0.01-uF, 10%-tolerance Mylar capac-
itor

C2-—=0.01-uF disc ceramic capacitor

C3—47-uF, 10-volt radial-lead aluminum
electrolytic or tantalum capicitor

IC1—NESSS5 timer

LED1—TIL32 infrared-emitting diode

The following, uniess otherwise specified,
are Va-watt, 5%-tolerance, carbon-com-
position fixed resistors.

R1—18kQ

R2-—10 -k, linear-taper vertical pc-mount
trimmer potentiometer

R3—4.7 kQ

R4—33Q

Misc.—Printed-circuit board, battery clip,
plastic-body Coleco electronic-game
gun with trigger-actuated switch (S7)
and lens system, solder, etc.

Note——The Coleco gun is avallable from
Maeshna Electronics, Box 62, 19 Aller-
ton Street, East Lynn, MA 01904.

ceiver circuit board must be housed in a
metallic enclosure.

Substitutions should not lightly be
made for phototransistor Q7. For the de-
vice specified and the parameters of the
circuit shown in Fig. 2, the phototransis-
tor should function in the linear portion
of its response curve for ambient light
levels of up to 50 foot-candles of incan-

- descent light or 150 foot-candles of day-

light. Sensitivity of the device specified
canvary over a 7:1 range. Therefore, the
circuit incorporates means to compen-
sate for such sensitivity variations. For
example, it may be necessary to change
the value of resistor R3 or to even substi-
tute another phototransistor of the same
type. (Note that photodarlingtons have
too much gain and will, therefore, not
(Text continued on page 48)
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RECEIVER PARTS LIST

C1,63—0.0047-uF disc ceramic capacitor

C2,C10—0.01-uF disc ceramic capacitor

C4,C5—0.001-uF, 5% tolerance Mylar or
polystyrene capacitor

C5,C7,C8,C9,C12, C13—0.1-uF disc ce-
ramic capacitor

C11—100-uF, 25-volt axial-lead aluminum
electrolytic

D1,02— 1N270 or equivalent germanium
diode

D3 through D6 — 1N400 1 rectifier

D7,D8— 1N914 or 1N4148 silicon switch-
ing diode

IC1—CD4069 hex inverter

IC2—CD4013 dual D flip-flop

IC3—CD407 1B quad 2-input OR gate (de-
vice must have B suffix)

IC4—CD4012 dual four-input NAND gate

IC5—CD4040 12-stage binary counter

IC6—LM78L0O5 5-volt, 100-mA regulator

K1,K2—Spdt relay with 12-volt dc, 1400-
ohm coil (Guardian No. 1345-1C-12D or
equivalent)

LED1—Yellow light-emitting diode

LED2 —Red light-emitting diode
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Fig. 2. Schematic diagram of the AD*ZAP receiver.

Q1—FPT-100 phototransistor (Fairchild)

Q2, Q3—2N2222 npn silicon switching
transistor

The following, uniess otherwise specified,
are Va-watt, 5% tolerance, carbon-com-
position fixed resistors.

R1, R20— 10 MQ

R2, R16—10-kQ linear-taper, horizontal
pc-mount trimmer potentiometer

R3,R26,R29—4.7 kQ

R4, R6— 10 kQ

R5, R7, R23—220 kQ

R8— 15 k2

R9, R12— 150 kQ

R10, R11—39 k{, 1%-tolerance, Va-watt,
metal-film

R13,R14, R17, R22— 100 kQ

R15, R18, R24, R25, R32, R33, R35—1
MQ

R19, R21, R34—470 kQ

R27, R30—47 Q

R28, R31—680Q

R36—3.3 MQ

S1—Spst, normally open, momentary-con-
tact pushbutton switch

S$2—Dpdt miniature slide switch
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T1—12-volt ac, 100-mA wali-mount plug-in
transformer

Misc.—Printed circuit board, suitable me-
tallic enclosure, LED mounting collars,
grommets, infrared bandpass filter (see
note below), heat-shrinkable tubing,
hookup wire, solder, pc standoffs, suit-
able hardware, etc.

Note 1—Pushbutton switch S1 is a Pa-
nasonic No. EVQ-P 1R component that
is available from Digi-Key, Box 677,
Highway 32 South, Thief River Falls,
MN 56701.

Note 2—There are several possible
Hems that can be used as an infrared
bandpass filter. The author used a Va-
mch circular piece of Eastman Kodak
Wratten No. 898 gelatin fliter. Kodak
advises that a plece of unexposed but
processed Kodachrome slide flim can
also be used, as it blocks visible light
almost completely but Is transparent
to Infrared. Gelatin Wratten fiiters
measuring 2 Inches square are avalikF
able from Eastman Kodak dealers for
approximately $5.00 each.
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ad-zap

work.) The phototransistor should be
mounted on the front panel of the
AD*ZAP receiver’s enclosure. The device
specified just fits a standard 0.200-inch
(Jumbo) LED mounting collar.

An infrared optical filter is mounted
in front of the phototransistor’s aper-
ture. Use black silicone cement or some
similar opaque material to ensure that
no light can leak in behind the filter.
The two indicator LEDs can also be
mounted on the receiver enclosure’s
front panel. To facilitate interconnec-
tion of the receiver circuit and relay
board, a multiconductor connector
should be mounted on the enclosure.

For convenience, the author mounted

Fig. 4. Full-size
etching and drilling
guide for the
receiver pc board.

his relay board inside the television re-
ceiver with which the AD*zAP system
was to be used. If you plan to use your
system with more than one TV set, a
separate relay board can be used in
each. You can substitute the relays spec-
ified so long as their coils are rated at 12
volts dc and have resistances of 400
ohms or more. If a dpdt relay is em-
ployed for K1, the second set of contacts
can be used to stop the transport of a
video tape recorder during commercial
messages.

The transmitter can be housed in a
standard plastic enclosure or, for dra-
matic fun, a plastic six-shooter such as
that used by the author. The ‘“gun,”
manufactured by Coleco for use in a
game, contains a trigger-actuated
switch and a lens system. The pc board
pattern of Fig. 3B was designed for use
with this gun. Careful attention to di-
mensions will ensure proper alignment
of the LED with the lenses, giving a nar-
row, correctly aimed beam.

To fit a nine-volt battery into the han-
dle of the pistol, the internal plastic
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Fig. 3. Full-size
etching and drilling
guides for the
box-style (A) and
gun-style (B) trans-
mitter pc boards.

posts between the holes for the two han-
dle screws must be cut away. This can
be done with a heated knife or with a
hobby power tool and its saw blade.
Also, the terminals on the rear of the
trigger-actuated switch must be cut off.
The necessary electrical connections be-
tween the switch and the rest of the
transmitter circuit should be made by
soldering suitable lengths of hookup
wire directly to the switch’s leaf springs.
Use a vise to hold the switch and then
tin the leaf springs and the ends of the
lengths of hookup wire. Place the tinned
end of each wire next to the appropriate
leaf spring and remelt the solder to form
the connection. Work quickly to avoid
losing the temper of the springs. Finally,
make a !&-inch hole in the plastic body
over the position occupied by trimmer
potentiometer R2 so that the circuit’s
frequency of oscillation can be conve-
niently adjusted.

If you prefer a more conventional
transmitter enclosure, you will need a
lens to focus the infrared beam. Focus-
ing the invisible beam is difficult. Alter-
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_ Fig. 6. Etching and drilling
guide for relay pc board.
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*SEE TEXT

Fig. 8. Component placement
guide for the relay pc board.
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Fig. 6. Parts placement
guides for the box-style
(A) and gun-style (B)
infrared transmitters.

natively, you can use a Texas Instru-
ments TIL31 or General Electric
LEDS55C infrared-emitting diode. These
include internal reflectors and glass
lenses and mount in standard 0.200-inch
LED mounting collars. They also toler-
ate larger forward currents, allowing re-
duction of the value of R4 in the trans-
mitter to 15 ohms. Pass transistor Q/
and base resistor RS in the circuit of
Fig. 1A allow switch S7 to be a light-
action, low-current keyboard switch.

Adjustment. After the receiver and
transmitter have been assembled, plug
T1! into a wall socket. With the top of
the receiver enclosure removed, monitor
the voltage across resistor R3 with a
high-impedance multimeter. Place an
unshaded, lighted 60-watt light bulb two
feet away from the filter that shields
phototransistor Q/, and set the wiper of
trimmer potentiometer R2 fully coun-
terclockwise. The voltage across R3
should be 2.5 +0.5 V. If necessary,
change the value of R3 to obtain this
reading. Should this prove impossible,

A A Dadinllict: o

try another FPT-100 phototransistor.

When the voltage across R3 is cor-
rect, cover the filter aperture with a
totally opaque shield and adjust R2 so
that 0.25 volt appears across R3. Then
remove the opaque shield.

Next, turn R/6 fully counterclock-
wise and check the voltage at TP2. This
should be 0 volt. Slowly turn R/6 clock-
wise. At some point, TP2 should sud-
denly go to +35 volts. When this hap-
pens, back R/6 off and stop just past the
point at which TP2 returns to 0 volt.
Depress switch S/ momentarily and ver-
ify that TP/ goes to +5 volts with S/
closed and returns to O volt when it is

Fig. 7. Parts placement
guide for the AD*ZAP
infrared receiver
printed circuit board.

opened; if TP2 fails to return to 0 volt
when S/ is released, turn R/6 a bit fur-
ther counterclockwise.

Finally, to set the frequency of the
transmitter’s astable multivibrator to
match the receiver’s filter passband,
connect an ac voltmeter or oscilloscope
between TP/ and ground. Have a friend
monitor the voltage reading while you
stand several feet away and “fire” the
transmitter at the receiver’s infrared fil-
ter. Hold the transmitter switch S/ so
that a continuous infrared output is gen-
erated. (With a pistol transmitter, pull
the hammer back all the way and hold
it.) Adjust transmitter trimmer potenti-
ometer R2 for a maximum voltage read-
ing on the test instrument.

Place the top on the receiver enclo-
sure and secure it in place. Connect the
relay board to the rest of the receiver
circuit and, if necessary, button up the
transmitter enclosure. Making certain
that the receiver is getting operating
power, aim the transmitter at the receiv-
er’s infrared filter. When transmitter
switch S/ is closed momentarily, relay
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Photograph of the author's prototype box-style transmitter.

INSTALLATION WHEN SCREEN CAN'T BE DARKENED.

Here are possible ways of darkening the
screen even if it doesn't go fully to black
when the BRIGHTNESS control is at minimum.
First, you will need a schematic of the tele-
vision receiver. (If one was not supplied
with the receiver or is not available from
the manufacturer, try the Sams Fotofact
serles of publications.) Next, you will have
to determine how the brightness of the
CRT is controlled, and how the range of the
BRIGHTNESS potentiometer is affected by the
‘‘one-button” color preset, if any.

Several methods of brightness control
are common; the simplest is found in many
vintage color receivers and in many con-
temporary monochrome models. (Figure 9
is typical.) The video signal is capacitively
coupled to the cathode of the picture tube,
and the BRIGHTNESS potentiometer controls
the dc bias voltage that sets the average
beam current. The lower the bias voltage,
the higher the beam current and the bright-
er the picture. Resistor R34 limits the beam
current to a maximum value.

Brightness-control circuits of this type
almost always are able to send the CRT
well past cutoff (screen completely dark). if
you have a color receiver that employs a
similar circuit (the partial schematic illus-
trated is of a General Electric HB color
chassis), note that the red, green and blue
SCREEN controls interact with the BRIGHTNESS
control. While a video signali is being re-
ceived, try adjusting the SCREEN controls for
cutoff with the BRIGHTNESS control at its mini-
mum setting. Then, if the CRT image is too
dim when the BRIGHTNESS control is ad-
vanced to its maximum setting (this will
rarely be the case), make the value of R34
half as large. Check to see that the high
voltage is at its specified value before
making a substitution for R34.

The more usual approach to brightness
control in today’s solid-state receivers is to
vary the dc bias at the input of one of the
video amplifiers. Video is either dc- or ac-
coupled (or a combination of the two) into
the stage, and is sometimes clamped to
the bias voltage during the blanking inter-
val. The BRIGHTNESS potentiometer can be
wired into the circuit either as a voltage
divider (as a three-terminal device) or as a
variable resistor (a two-terminal device). In
the latter case, the potentiometer is only
part of a voltage-dividing network. The

50

Sharp Model XR-2194 typifies the first
method, the Sony 9000U the second.

in the Sony, the bias voltage of the
v DRIVE amplifier is mixed with the video sig-
nal. The video signal is positive, that is,
white is more positive than black. Blanking
the screen can therefore be accomplished
by bringing the base of the v pDRivE stage to
ground, either directly or by opening the
path between the voltage divider that sets
the bias and the low-voltage supply from
which the bias is derived. In the Sharp
receiver, the “one-button’ color-preset
switch selects between the BRIGHTNESS con-
trol and a screwdriver-adjustable trimmer
potentiometer that is preset at the factory.
Both the front-panel BrIGHTNESS control and
the trimmer have range-limiting series re-
sistors that prevent them from cutting off
the CRT totally. Blanking can be achieved
by having the relay disconnect the ends of
the front-panel and trimmer potentiometers
that are tied together from the source of
low voltage which supplies them.

In some sets, the “one-button’ color
preset leaves the front-panel BRIGHTNESS
control in the circuit, but restricts its effec-
tive range. One receiver that uses such a
circult is Toshiba's Model C345, chassis
TAC-8310. The base of the fourth video
amplifier is biased through a fixed resistor
by a voltage divider composed of a fixed
resistor and the BRIGHTNESS control, one end
of which receives positive voltage via a
SUB-BRIGHTNESS control. This latter control
limits CRT brightness.

When the receiver’s ‘‘one-button’ color
preset is engaged, a fixed resistor is
placed in parallet with the front-panel
BRIGHTNESS control. This restricts the effec-
tive range of the control to its upper half. To
have ap*zap totally darken the screen, reiay
K2 can be wired either to ground the wiper
of the sus-BRIGHTNESS control or connect a
fixed resistance of approximately 5000
ohms between the base of the fourth video
amplifier and ground. The use of such a
resistor rather than a direct short to ground
prevents the total loss of the demodulated
video signal, which would also disable the
sync circuits. This way, when K2 is deener-
gized, the picture returns instantly—in sync
and with no rolling or tearing. The relay pc
board includes provisions for such a resis-
tor (A at point D*.
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PARTS AND KIT AVAILABILITY

The foliowing are available from Video-
mega, 2715 N. E. 14th Avenue, Portland,
OR 97212. Prices do not include ship-
ping and handling charges ($2 per order).
Kits of all components for one transmitter,
receiver, and relay board, enclosures, and
a nine-volt battery for the transmitters:
complete kit for AD*ZAP system employing
gun-style transmitter (limited quantities
available), No. KZ-S, for $69.00; complete
kit for AD*ZAP system employing box-style
transmitter, No. KZ-T, for $69.00; complete
kit for AD*ZAP system capable of control-
ting VTR pause circuit, employing gun-style
transmitter, and including VTR control ca-
ble (limited quantities avaitable), No. KZ-
SV, for $79.00; complete kit for AD*ZAP
system capable of controlling VTR pause
circuit, employing box-style transmitter,
and including VTR control cable, No. KZ-
TV, for $79.00. Individual kits for additional
receivers, transmitters, and relay boards
are also available. Write for prices.

Drilled, solder-plated, and silk-screened
(component-placement legend) printed-cir-
cuit boards are aiso available separately:
Set of boards for receiver, relay circuit, and
gun-style transmitter, No. AZ-S, for $16.00;
set of boards for recelver, relay circuit, and
box-style transmitter, No. AZ-T, for $16.00;
set of boards for receiver, relay and VTR
pause-control circuits, and gun-style trans-
mitter, No. AZ-SV, for $16.00; set of boards
for receiver, relay and VTR pause-control
circults, and box-style transmitter, No. AZ-
TV, for $16.00; receiver board only, No. AZ-
A, for $7.50.

K1 should pull in and LEDI glow. When
transmitter switch S/ is closed a second
time, K2 and LED?2 should do likewise.
At the end of the interval determined by
the setting of receiver switch S2, both
relays should drop out and both LEDs
darken. If S7 is closed a third time
before the receiver times out, this too
should de-energize the relays and LEDs.
Closure of receiver switch S/ should ini-
tiate the timing sequence or, if it has
already begun, interrupt it.

Modifying the TV Receiver. If con-
trol of only the audio output of the tele-
vision is desired the AD*ZAP system can
be used with any TV set and installation
procedure is simple. However, achieving
control of both sound and picture may
be somewhat more difficult, depending
on the TV set used. Two simple tests will
tell you how much of a problem it will be
to obtain picture control. If the CRT
screen goes completely black when the
BRIGHTNESS control is at minimum, in-
stallation will be easy. Alternatively, if
the receiver has a ‘“‘one-button” color
preset, and the screen goes completely
dark when the preset is engaged and the
BRIGHTNESS control is at minimum, in-
stallation is again not complicated.
However, if the screen cannot be wholly
“blackened,” installation will be more

POPULAR ELECTRONICS
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Fig. 9. Partial schematic of a
General Electric HB-chassis
color television receiver.
Potentiometer R2 functions as
a BRIGHTNESS control by
determining CRT cathode bias.

troublesome, as detailed in a boxed sec-
tion on the opposite page.

Here’s the procedure that should be
followed if test results are positive. Be-
gin by removing the rear panel of the
TV receiver (which should also remove
ac power through the interlock) to gain
access to the BRIGHTNESS control. De-

Photograph of the
Coleco surplus
plastic pistol
modified by the
author for use

as a transmitter.
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tach the wire connected to the center lug
of the BRIGHTNESS control and connect
it to point D on the relay printed circuit
board. The free ends of the wires from
points E and F on the relay board should
be soldered to the center and left lugs,
respectively, as seen from the rear of the
BRIGHTNESS control. To control the au-

Photograph shows
construction
details of the
prototype AD*ZAP
infrared receiver.
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dio, disconnect one of the two output
leads from the loudspeaker and connect
it to point H on the relay circuit board.
If necessary, extend the length of this
lead by splicing on a piece of hookup
wire. Solder the splice and insulate it
using PVC electrical tape or heat-
shrinkable tubing. Then attach one end
of suitable length of hookup wire to the
free speaker lug, and the other end to
point G on the relay circuit board. The
relay board can be mounted inside the
television cabinet using either screws'
and standoffs or two or three layers of
double-sided adhesive foam tape.

Usimg AD°ZAP. Although the receiv-
er module includes an infrared filter,
high levels of ambient light can affect
phototransistor ¢/. Therefore, avoid il-
luminating the sensor with bright sun-
light, and keep incandescent lamps sev-
eral feet away. The on-axis range of the
six-shooter transmitter is more than 35
feet. That of the box-style transmitter is
more than 20 feet. Because of its more
diffuse radiation, the box-style transmit-
ter need not be critically aimed.
Receiver switch S/ should be set to
provide the desired delay interval. The
growing use of 30-second commercial
messages on television prompted the in-
clusion of the switch. A few hour’s at-
tentive viewing of TV programs and
commercials will enable you to judge
which delay interval is more useful. To
be certain not to miss any desired pro-
gram material, you may want to avoid
darkening the picture, at least at first. O
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EOUIPMENT AND TRAINING
NO OTHER SCHOOL CAN MATCH.

NTS HOME TRAINING INVITES YOU TO EXPLORE MICROGOMPUTERS,

DIGITAL SYSTEMS AND MORE, WITH STATE-OF-THE-ART EQUIPMENT
YOU ASSEMBLE AND KEEP

Without question, microcomputers are the Send for the full color catalog in the elec-
state of the art in electronics. And NTS is the tronics area of your choice-discover al/ the
only home study school that enables you to advantages of home study with NTS!

train for this booming field by working with NTS also offers courses in Auto Mechanics,
your own production-model microcomputer. Air.Conditioning and Home Appliances. Check
We'll explain the principles of trouble- card for more information.

shooting and testing your microcomputer and,
best of all, we'll show you how to
program it to do what you want.
You'll use a digital multimeter, a :
digital logic probe and other L
sophisticated testing e
gear to learn how to :
localize problems .y
and solve s
them.

-

We
believe :
that training
on production-
model equipment,
rather than home-made learning devices,
makes home study more exciting and rele-
vant. That's why you'll find such gear in most
of NTS's electronics programs.

For instance, to learn Color TV Servicing
you'll build and keep the 25-inch (diagonal)
NTS/HEATH digital color TV.

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

But no matter which program you choose,
NTS's Project Method of instruction helps you
quickly to acquire practical know-how.
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Resident and Home-Study Schools

4000 SO. FIGUERDA ST. LOSANGELES. CA. 00037 ==\ |
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4000 South Figueroa Street.  Dept. 205-021 e
Los Angeles. Califorma 80037
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1. The NTS/Rockwell AIM 65
Microcomputer A single board unit
with on-board 20 column alphanumeric
printer and 20 character display. A 6502-based
unit 4K RAM, expandable. 2. The NTS/KIM-1
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features floppy disk storage, “smart
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processors, 16K RAM memory, expand- )
able to 48K. 4. The NTS/HEATH GR- Apt City
2001 Digital Color TV (25" diagonal) State Zip

features specialized AGC-SYNC muting,
fittered color and new solid-state high
voltage tripler rectifier.
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\‘/?3‘(@ LOW COST CAPACITANCE
\s METER MODULE!

Connect this high-quality Albia Capacitance Meter Module
Model DM-8 to your digital multimeter and turn it into a
Digital Capacitance Meter — the low cost way!
— Push to read range (button) from 1 pf to 20,000 Mf.
—_ IZero calibration contrcIJfI p .
— In one easy to use, self-contained package

'NSTANT UHDEH — Battery powered (with “push to read” battery saver)
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The Albia Model DM-7, 8 Digit High Frequency Counter is

easy to use, switch selectable time base input by a single

BNC, nothing to build — nothing more to buy!

— 5 Hz to 550 MHz
— 8 big easy-to-read .43" High Intensity LED display
— Crystal (3 ppm @ 25°C) Controlled 0.1 or 1.0 sec. gate times
— Convenient bench top size (7"x10"x3")

durable attractive case
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COMPLETELY ASSEMBLED « PRE-CALIBRATED « PRE-TESTED

NEW ALBIA DESIGN-MATE
CIRCUIT DESIGNER

Albia Quality Hardware — Your Ideas — not a kit — pre
wired pre-tested — don't let this price fool you. this Is a
high quatily, high IC capacity, portable self-contained
circult designer — includes:

Conltrol switches and buffered LED logic indicators.
Plug-in your IC’s into solderless breadboards, tie-in
power and ground, connect your logic switches and

LED indicators — FAST, EASY TO USE!

All interconnections between LED's,
switches, and circuits via 22-26 solid wire
— Selt-powered, in one compact, good look-
ing and durable carrying case.

Idealtor home experiments, the laboratory

and students.

Battery (4 1% Volt C cells*) or AC powered

provides economical bench use or
convenient portable use
Available In two models

>
NOT A
KIT

L 8
J

ALBIA'S ECONOMY DIGITAL
OM-3 MULTI-LDGIC
COMPATIBLE 5-15VDC PROBE

The features are many on this qua-
lity Albia's test instrument; will
detect low repeatrate pulses(upto
1.5 MHz), detects low, high or

nsec. Easy-to-
26 B
fy
protection.
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IMMEDIATE DELIVERY ... NOT A KIT
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REGULATED TRIPLE POWER SUPPLY
BARGAIN PRICED ALBIA MODEL DM-6

A fully assembled and tested power supply that
provides a solid, fully wired triple power supply $ 95
including fixed 5V @ 1 Amp, 5V to 15V @ 0.5 Amp, £
and —5Vto—15V @ 0.5 Amp — allsupplies regulated, e

short proof. Each supply has short indicator LED. i
Complete and ready for use in a durable
(8"x6"x3'2") metal case.

" POSTAGE & KAWDLING
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BY RALPH TENNY

RECYCLED
AC ADAPTERS

How to check out and use modules that clutter your junk box

C ADAPTERS for operating por-

table equipment such as radios,
tape decks, calculators, or shavers from
the power line instead of the usual bat-
teries represent an often unrecognized
resource for the electronics experiment-
er. The chassis for a project can often be
made smaller and cheaper if one of these
devices is used to supply operating pow-
er. And if small children are involved in
any way with the project, the isolation
from the power line provided by the
adapter can be a safety factor. In addi-
tion, one adapter can power several proj-
ects if they are not all in use at once.
Best of all, you probably have several of
these devices left over from old, dis-
carded appliances.

Types of Units. Since adapters are
designed to reduce the nominal 117 volts
at the wall socket to a lower voltage, all
of them contain a small low-power
transformer. There are two basic out-
puts from these devices; ac only or some
form of dc. To identify the output, read
the label on the case. If the label cannot
be read, an oscilloscope across the out-
put with a light resistive load (1 to S k)
will quickly identify it. An ac-only de-
vice will display a line-frequency sine
wave, while a dc-output device that in-
corporates filtering will show a dc level
with a small amount of ripple. If there is
just a rectifier with no filtering, a line-
frequency half sine indicates half-wave
rectification while a series of half sines
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at twice the line frequency indicates
full-wave rectification.

Testing. The setup used for testing ac
and dc output adapters is shown in Fig.
1. The only practical difference between
the two types is that a rectifier is used
with the ac device.

With the load resistor disconnected,
the supply will deliver its maximum dc
voltage (1.41 times the rms value of the
transformer output voltage). Construct
a graph with voltage on the vertical axis
and current on the horizontal axis. The
upper end of the voltage axis is marked
with the maximum (unloaded) voltage
from the test circuit; from that point to
the bottom (where this line joins the cur-
rent axis) divide the voltage axis evenly
into volts and parts of volts.

Ohm’s Law (R=E/I) is used to de-
termine the value of load resistor used.
If, for example, the dc output is 15 volts,
a 15,000-ohm resistor will draw 1 mA, a
1500-ohm resistor 10 mA, and a 150-
ohm resistor 100 mA. If we wanted to
start the current plot at, say, slightly un-
der 10 mA, then a potentiometer (5-
watt) having a value of 2000 to 2500
ohms will be required. To avoid burning
out the module when the pot is set
toward its low end, connect a 150-ohm.
2-watt resistor in series with the potenti-
ometer to limit current flow to 100 mA
This latter resistor can be reduced if the
supply proves capable of delivering more
than 100 mA.
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Adjust the potentiometer until the
current meter indicates 10 mA. Observ-
ing both meters, plot the voltage and
current on the graph. Reduce the poten-
tiometer resistance until 15 mA is flow-
ing. Plot the voltage and current again.
Repeat these steps until you have suffi-
cient data to construct a curve like that
in Fig. 2. During these tests, make sure
that the transformer does not overheat
(though it may feel warm to the touch),
indicating excessive current drain.

An oscilloscope connected across the
output of a dc supply may show consid-
erable ripple, particularly if the supply
uses a half-wave rectifier or is heavily
loaded. To reduce this ripple, add more
filter capacitance. As a general rule of
thumb, doubling the capacitance will
halve the ripple.

The graph you have drawn will give a
close estimate of output voltage at any
given load current. In addition, it allows
you to determine regulation (the degree
to which the voltage varies with load).
This is expressed as the percentage of
the open-circuit voltage measured with
maximum output current. Thus, the
curve shown in Fig. 2 indicates regula-
tion of 48%. The higher the regulation,
the better the supply.

Before an adapter is used to power a
project, it should be tested under load
for an hour or more. If the exterior case
gets too hot to touch comfortably, a haz-
ard may exist, and a higher capacity ad-
apter should be used.
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AC Circuits. Four typical rectifier
circuits for use with ac-only adapters are
shown in Fig. 3. A full-wave rectifier
like that in Fig. 3A can be had as an
encapsulated module or synthesized
from discrete silicon diodes. A filter ca-
pacitor is added to smooth the output
and produce useful dc. For low-current
applications where cost is a big factor, a
half-wave rectifier circuit can be used.
This is shown in Fig. 3B. The voltage
doubler (Fig. 3C) and tripler (Fig. 3D)
will deliver two and three times, respec-
tively, the open-circuit voltage of a half-

Rectifier and regulator on
prototype board.

Ac adapter used as a trickle
charger for automotive battery.

wave supply but with only small cur-
rents. In addition, they have very poor
voltage regulation and excessive ripple
unless very large valued filter capacitors
are used.

DC Circuits. These types of adapters
usually have some internal filtering, but
for good results require about 1000-uF
of external filtering. To improve voltage
stability-under load, an external regula-
tor module can be added. The most con-
venient type of regulator to use is a
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Fig. 1. The difference between the test circuit for an ac
and dc adapter is the rectifier required by the ac version.

Fig. 2. A typical
load regulation
curve used to eval-
uate an ac adapter.
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Fig. 3. Four circuits for an ac adapter. Full-wave
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Fig. 4. Three-terminal
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three-terminal device such as the 7805,
7809, or 7812. These accept up to 35
volts input and deliver S, 9, and 12 volts
respectively. A typical circuit is shown

in Fig. 4A. This circuit is ideal for non-
critical, low-power applications, and is
inexpensive. Three-terminal regulators
are very rugged, and have internal cir-
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2 e —
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@0 INPUT/OUTPUT i
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! | FOR
1 | s-voLT
| | SUPPLY
[l
o T T T T T T ; T
o .02 .04 .08 .10 12 14 16 .18
OUTPUT CURRENT
Fig. 5. Graphical operation of a 9-volt regulator
showing how ripple affects delivered current.
7812 +12v +
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Fig. 6. Various methods of generating positive
and negative voltages from a single power source.
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cuits to protect them from overheating
and overload. Keep in mind that the
input voltage to the regulator must be at
least 2.5 volts higher than the desired
output voltage with maximum current
drawn from the supply.

The graph of Fig. S illustrates a dc
source applied to a 9-volt regulator with
the ripple voltage added. Note that as
the output current increases, the output
voltage comes closer to the desired regu-
lated voltage. At some current, the regu-
lator input voltage will intersect the low-
er edge of the ripple band. This then
becomes the maximum allowable output
current for this particular combination.
This curve illustrates the need for load
testing a finished supply.

By using a “‘third generation™ three-
terminal regulator such as that shown in
Fig. 4B, a variable regulated voltage
from about 1.2 volts to the input voltage
minus 2.5 volts can be built.

Multi Voltages. Circuits requiring
more than one dc voltage are shown in
Fig. 6. For a dc adapter, the simplest
approach is Fig. 6A. This circuit de-
livers 12 and 5 volts, both regulated. An
ac adapter can use the circuit shown in
Fig. 6B to deliver both a positive and
negative voltage. If desired, a 7905 can
be used in the negative line to deliver
regulated —S5 V, while a 7805 in the
positive line delivers regulated +5 V.
The circuit in Fig. 6C can deliver both
positive and negative voltages if the out-
put of the dc adapter is about two V
higher than the sum of the two output
voltages. The LM317 is set to the sum of
the two voltages, while the 741 op amp
forces the two transistors to sink current
from both loads. This creates a common
line that is treated as the circuit ground.
This circuit can be used to create posi-
tive and negative voltages of equal or
unequal magnitude, depending on the
ratio of RI to R2. Both voltages will be
as well regulated as the output from the
regulator.

A negative voltage may be generated
from a positive supply by a circuit called
a “charge pump” as shown in Fig. 6D.
This circuit uses alternate cycles of the
transformer voltage to charge C2 via
DI. The other half cycle, selected by D2,
turns on @1. When QI is turned on, the
charge on C2 is dumped via D3 into C3,
creating a negative voltage. With the
values shown, this circuit has about 30%
regulation.

A perusal of the many books covering
power supplies will show a number of
other circuits that can be adapted for
use with ac and dc output power line
adapters. With this information, it is
possible to salvage most of those pre-
viously useless ac and dc adapters. O
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A low-cost circuit provides up to 16 logic displays
on single-trace oscilloscopes

HOW ORDINARY OSCILLOSCOPES

CAN DISPLAY
MULTI-CHANNEL LOGIC SIGNALS

IGITAL logic circuits,

whether they are in a
simple counter or a com-
plex computer, are
formed from interlocking
networks of gates and
flip-flops. Observing such

BY LES SOLOMON

Senior Technical Editor

other counter). When the
clock input is driven, the
three address outputs cy-
cle continuously through
the digital code.

The eight traces are
developed from the three

circuits as they operate is
possible with a logic probe, a dc voltmeter, or a scope.
But since a logic probe or voltmeter can monitor but one
signal at a time and the operation of digital circuits
depends on the time relationships between a large num-
ber of signals, these instruments are of little help. A
dual-trace scope does little better as it can be used to
monitor only two signals.

What is needed is a way to monitor many signals
simultaneously. The obvious solution, a logic analyzer, is
costly. However, by taking advantage of some low-cost,
readily available ICs, it is possible to construct a very
inexpensive logic state analyzer that can display eight
vertically displaced discrete traces on a conventional
single-trace scope. Each trace will display the signals
present on a selected input line. Thus, the timing of up to
eight different points within a circuit can be simulta-
neously observed. The basic circuit is shown in Fig. 1.

Circuit Operation. The “‘heart’” of the circuit is a 1-of-
8 data selector that can accept eight TTL inputs and, via
an internal address decoder, place one of the eight at a
time on the chip output line. The inputs are selected by
applying a digital code from 000 to 111 to the three
address inputs of the data selector. When the enable
pin (7) is held low, the chip operates normally.

The three address lines are driven from a counter (a
divide-by-sixteen 7493, a decade 7490, or almost any
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address lines by a rudi-
mentary D/A converter formed by R7, R2, and R3 con-
nected to the upper end of R5. When an address line
goes high, current flows through the associated resistor
and A5 to ground, developing a voltage across R5. With
the circuit shown, an 8-step waveform is present for
application to the scope vertical input.

Note the relationship between the weighted outputs
of the counter and the associated resistors. If the scope
horizontal sweep is properly adjusted, eight discrete
traces will appear on the display. As a point of interest,
slightly reducing the value of R 7 will produce a small gap
between the upper and lower four traces so that two
“nybbles’ can be displayed.

Resistor R4 is connected between the output of the
data selector and the D/A converter. The value of this
resistor determines the amplitude of the data selector
output signal. Scope sync can be taken from the system
clock or from other points in the countdown chain. If the
clock is very fast, a 7490/7493/or equivalent divider
can be used ahead of the main counter.

Eight traces are usually the limit for observation on a
5" scope CRT. However, if your scope has sufficient
writing speed and you wish to display 16 traces, substi-
tute a 74150 (1-of-16 data selector) for the 74151. Add
an 8000-ohm resistor to the new address line and the
top of ARS. Note that theoretical resistor values are
specified in the circuit. Use nearest standard values.

POPULAR ELECTRONICS
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multi-channel logic

+5V
5|
0 SET |-
R B Beik  7eds  osET
10
[ 04 a8

PRESCALER 9 8 11
(OPTIONAL} —1

10 1l 3
3 4 15
ouT
16 Icz 7 RS
+5V— 74151 EN -—1 10k 3
: 3
lzlml |3L|5| || 3I z| 4| =
BOTTOM - o TOP
TRACE — INPUTS TRACE

Fig. 1. Rudimentary D/A converter creates an eight-step
wavefrom. Scope sweep adjustment produces eight traces.

PARTS LIST

1C1—7493 divide-by-16 counter
1C2—74151 t-of-§ data selector
1C3—7404 hex inverter

R1—1-k$2, 12-W resistor

R2—2.2-KQ, 2-W resistor (see text)
R3-—4.7-K{2, V2-W resistor (see text)
R4,R5—10-kf, 12-W resistor
Misc.—Optional prescalers, scope con-
nectors, 8-lead ribbon cable (color coded),
grommets, suitable enclosure, miniature
test clips (Radio Shack 270-372, Calectro
F2-916, or similar), 14- or 08 16-pin IC
clamp on, mounting hardware, etc.

Construction. The simple circuit can
be assembled on a small perforated (or a
home-made pc) board, leaving room for
two or three optional 1Cs. The basic cir-
cuit consists of IC1, IC2, IC3 and the
five resistors.

Once assembled, the board can be
mounted in a small enclosure; and, if
desired, a low-power S-volt supply can
be added. Since the basic circuit re-

quires about 72 mA, the analyzer can be

Sixteen-trace synthethis using a dual trace scope.

powered from the circuit under test.

The scope sync and vertical input con-
nectors can be mounted anywhere on the
enclosure, while the 8-lead ribbon cable
(one lead for each data selector input)
exits via a grommetted hole. The +5-
volt, ground, and clock leads exit via
their own protected hole.

The 11 leads can be terminated as
desired. The prototype used miniature
test clips (Radio Shack 270-372, Calec-
tro F2-916, or similar) to make the
closely spaced IC pin connections. To
examine a single 1C, a 14- or 16-pin IC
clamp-on may be used. When using such
a clamp-on, the +5 volts and ground
can be taken from the IC. Some form of
identification must be used on each of
the eight data leads.

Use. Connect the status analyzer to the
+5 volts, ground, and clock of the cir-
cuit under test. Connect the analyzer
ground and output to the scope ground
and vertical input, and the sync to the
scope external sync input. With operat-
ing power applied, adjust the scope
sweep for eight discrete traces.

Any or all of the eight analyzer inputs
can be connected to the logic under test.
Adjust the scope sweep and sync for a
stable display. Once this is done, the val-
ue of R4 can be selected for the desired
signal height on the traces. To avoid
confusion, make sure that the signals do
not overlap. Resistor RS can be selected
far a convenient signal level input for
the scope.

Although this circuit is realized with
TTL chips, a resourceful experimenter
could build onc using CMOS logic, fol-
lawing the same approach. @
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Builda

Diode Temperature Probe

Low-cost sensor gives temperature reading

F YOU own a digital multimeter

(DMM), it can be made to give tem-
perature readings for a small expendi-
ture in parts and effort. When a small
forward bias is applied to a conventional
silicon diode, the voltage drop across the
diode junction changes at a rate of about
1.25-mV/°F (2.24-mV/°C). Thus, a
low-cost and readily available diode
such as the IN914 can be used as a tem-
perature probe.

The bridge circuit shown in Fig.l
works in conjunction with the sensor
diode and a DMM on the 200-mV (low
temperature) or 2-volt (high-tempera-
ture dc voltage ranges. Thedisplayed dig-
its are the temperature. Note that in
Fig. 1, two values are shown for R2, R4,
R6, and R7. The values in parenthesis
are for Celsius operation, while the oth-
ers are for Fahrenheit. Capacitor CI is
used to bypass stray signals that may be
picked up on the leads.

Construction. The circuit can be as-
sembled on a small printed-circuit or
perforated board. The small circles at
CI indicate the need for a pc pad, or
WireWrap pin to make the connections
to the remote diode.

To make the temperature probe safe
for liquid immersion, the arrangement
shown in Fig. 2 is used. Preform a short
length of vinyl tubing, fill it with epoxy,
and “thread” it up the diode leads to
make contact with the diode body. Al-
low the epoxy to thoroughly cure. If de-
sired, a length of heat-shrink tubing
may be used. In either case, leave a short
length of diode lead exposed for solder-
ing to the flexible cable.

Slide a short length of heat-shrink
tubing over the covered diode leads,
solder each diode lead to the flexible
cable, and then fit the tubing over the

ona DMM

D
IN9!

D=

TEMPERATURE
PROBE

—————
DMM

Fig. 1. Diode is one leg of a
Wheatstone bridge connected to DMM.

PARTS LIST

C1—0.01-uF disc capacitor

D1—1N914 silicon diode

R1-—33 k2, ¥2-W resistor

R2—82 kQ (F) or 12 k2 (C) 2-W resistor

R3—1-kQ2 pc-mount potentiometer

R4—56 k2 (F) or 68 kQ2 (C) *2-W resistor

R5—10 k2 pc-mount potentiometer

R6—49 k2 (F) or 120 kQ (C) “2-W resistor

Misc.— 1.35-volt battery and holder, vinyl
or heat-shrink tubing, flexible two-con-
ductor cable, epoxy, solder, etc.

VINYL
TUBING

INSULATING
SLEEVE

SOLDER
JOINT

FLEXIBLE
LEAD

Fig. 2. To make probe immersible,
vinyl tubing is added around leads.

solder joint. Shrink the tubing to make a
tight fit.

Calibration. The resistance values
for R2-R4 and R6-R7 are not critical,
but their ratios are. Perform the follow-
ing calibration tests before changing any
resistance value.

Potentiometer R3 balances the bridge
to indicate 32°F (0°C) at this tempera-
ture. Potentiometer R3S is used to reduce
the 1.25 (2.24) mV /degree to exactly
1 mV /degree and is also used to set the
upper range point.

With R3 and RS at their center of
rotation, immerse the diode probe in a
container of finely shaved or crushed
ice. Adjust R3 to produce a DMM indi-
cation of 32 (°F) or 0 (°C). Place the
DMM in the 2-volt dc range, immerse
the probe in a container of boiling water,
and adjust RS for a DMM indication of
212 (°F) or 100 (°C).

If you find that R3 is at one end of its
rotation, add a parallel resistor in the
megohm range across either R2 or R4,
depending on the location of the wiper of
R3. If RS is at one end of its rotation,
add a parallel resistor (also in the meg-
ohm range) across R6 or R7. If de-
sired, a 10-turn trimmer potentiometer
can be used for each of the fixed resis-
tors and preset for the correct ratios.

Since the DMM will also indicate
negative voltages, it will simitarly indi-
cate temperatures below those at which
it is calibrated. Also, the diode can oper-
ate at temperatures above 212°F, which
is about the limit for the plastic insula-
tion used for the diode leads, so a plastic
with a higher temperature rating can be
used to liquid-proof the sensor. Or, with-
out such protection, the sensor can be
used for dry, or contact, temperature
measurements. ¢
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NOW SONY TEACHES YOU
THE THEORY BEHIND
VIDEO GOLOR SYSTEMS AT
THETOUCH OF A BUTTON.

Its a whole new way of getting an education in color video technology—Sony-style.

The classroom is home or shop. The seat—your most comfortable. The hours—your own. The
method—five videocassettes and five accompanying booklets that make up
a complete, self-paced learning Erogram. With Sony teaching.

Called “Color Systems.” this second course in Sony’ Video Funda-
mental Series is designed for those who require a thorough back- '

round in all aspects of color theory as it applies to the video
industry today.

You'll see clear demonstrations that unravel the myster- *
ies of color circuitry—from cameras to CRTS. You will learn
about the equipment and signals used for testing, plus useful
techniques for troubleshooting color video systems. Each cassette
comes with its own study booklet. whose self-review questions show
you when you're on top of the material and ready to move on.

You can order a preview tape. individual tapes on a
specific subjector the entire Color Systems course in Betamax
or U-matic format.

Course Contents: 1. Properties of Color. 2. Color Cam- ¥
era Systems. 3. Video Display Systems. 4. Encoding NTSC Color.
5. Decoding NTSC Color.

Whether you own, sell or service video equipment. or have
an overall electronics background. “Color Systems™ will make you
thoroughly at home in the world of color video technology.

SONY COLOR SYSTEMS COURSE o]
o

I'm interested in learning color video technology. Please send me: We honor VISA and MasterCard via phone or mail.

COLOR SYSTEMS SERIES—COMPLETE

(5 cassettes/booklets. customized album and binder supplied) 21 ‘ '
Betamax Olhr, O2hre.oooonio oo $29500  Address
Regular Price $330.00 .
WU-matic O, i .. $355.00 City. State
Regulur Price $4035.00 Zip Code Phone =

INDIVIDUAL LESSONS
(Price per cassette/booklet)
Betamax ~ Olhr. D2hr..............oo0. $66.00
W'U-matic O, .. o0 $81.00
Circle lesson # and indicate quantity desired in space provided.

I 2 3 4 S

PREVIEW TAPE
Betamax Othr. O2hr.....oon it $12.50
U-matic DO ... .. $28.00

Add appropriate sales tax and $1.75 per cassette ($8.75 for complete
course) for handling and shippin%. (UPS in continental U.S. If outside.
add $30.00 for Export Charges. plus Collect Freig}hl Charges: special
handling is extra.) For phone orders. call (213) 537-4300. x331. or visit
your local SONY Video Products Dealer.

FEBRUARY 1981

VISA/MasterCard Number Exp. Date

Signature

Mail to: Sony Video Products Company. Tape Production Services.
700 W. Artesia Blvd.. Compton. California 90220.

O Please send additional information.

NOTE: Tapes returnable if defective when received. Please allow two

weeks for delivery.
SONY.

Video Communications
Sony. Betamax and U-matic are registered trademarks of the Sony Corp.
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The unique
and valuable
components of the MicroAce

The MicroAce is not just another personal
computer. Quite apart from its exceptionally low
price, the MicroAce has two uniquely advanced
components: the powerful BASIC interpreter, and
the simple teach yourself BASIC manual.
The unique versatile BASIC interpreter offers
remarkable programming advantages:
® Unique ‘one-touch’ key word entry: the
MicroAce eliminates a great deal of
tiresome typing. Key words (RUN, PRINT,
LIST, etc.) have their own single-key entry.

® Unique syntax check. Only lines with correct
syntax are accepted into programs. A cursor
identifies errors immediately. This prevents
entry of long and complicated programs with
faults only discovered when you try to run
them.

® Excellent string-handling capability — takes up

to 26 string variables of any length. All strings

can undergo all relational tests (e.g.

comparison). The MicroAce also has string

input to request a line of text when

necessary. Strings do not need to be

dimensioned.

Up to 26 single dimension arrays.

FOR/NEXT loops nested up 26.

Variable names of any length.

BASIC language also handles full Boolean

arithmetic, conditional expressions, etc.

Exceptionally powerful edit facilities, allows

modification of existing program lines.

® Randomise function, useful for games and
secret codes, as well as more serious
applications

® Timer under program control.

A Micr

The

lMicroﬁce.l

® PEEK and POKE enable entry of machine code
instructions, USR causes jump to a user's
machine language sub-routine.

@ High-resolution graphics with 22 standard
graphic symbols.

® All characters printable
program control.

@ lines of unlimited length.

in reverse under

‘Excellent value’ indeed!

For just $149.00 {excluding handling charge) you
get everything you need to build a personal
computer at home... PCB, with IC sockets for all
ICs; case; leads for direct connection to a cassette
recorder and television (black and white or color};
everything!

Yet the MicroAce really is a complete, powerlul,
full-facility computer, matching or surpassing other
personal computers at several times the price.

The MicroAce is programmed in BASIC, and you
can use it to do quite literally anything, from playing
chess to managing a business.

The MicroAce is pleasantly straightforward to
assemble, using a fine-tipped soldering iron. It
immediately proves what a good job you‘ve done:
connect it to your TV ... link it to the mains adaptor
... and you're ready to go.

Fewer chips, compact design,
volume production-more power
per Dollar!

The MicroAce owes its remarkable low price to its
remarkable design: the whole system is packed on
to fewer, newer, more powerful and advanced LS|
chips. A single SUPER ROM, for instance, contains
the BASIC interpreter, the character set, operating
system, and monitor. And the MicroAce 1K byte

Licenced by Sinclair Research Ltd.

ocomputer
for everyone at

- a new generation of

miniature computers

A COMPLETE COMPUTER

for $149.00 for 1K Kit
Post and Packing FREE
{Add 6% Tax for Shipments inside California)

RAM ({expandable to 2K on board) is roughly
equivalent to 4K bytes in a conventional computer
— typically storing 100 lines of BASIC. {Key words
occupy only a single byte.)

The display shows 32 characters by 24 fines.

And Benchmark tests show that the MicroAce is
faster than all other personal computers.

No other personal computer offers this unique
combination of high capability and low price.

The MicroAce teach-yourself
BASIC manual.

If the features of the BASIC interpreter mean
little to you-don’t worry. They're all explained in the
specially-written book free with every kit! The book
makes learning easy, exciting and enjoyable, and
represents a complete course in  BASIC
programming-from first principles to complex
programs. (Available separately-purchase price
refunded if you buy a MicroAce later.)

A hardware manual is also included with every kit.

The MicroAce Kit:
$149.00 with IK COMPLETE
$169.00 with 2K

Demand for the MicroAce is very high: use the
coupon to order today for the earliest possible
delivery. All orders will be despatched in strict
rotation. If you are unsuccessful in constructing
your kit, we will repair it for a fee of $20.00, post and
packing FREE. Of course, you may return your
MicroAce as received within 14 days for a full
refund. We want you to be satisfied beyond all
doubt — and we have no doubt that you will be.

Z80 A microprocessor Sockets for
chip, widely recognised TV, cassette
as the best ever made. recorder, contains...
power
Expansion supply e
Connector UHF TV SUPER
modulator ROM. ®

Rugged,
flush,
Keyboard

Your MicroAce kit

Printed circuit board, with
IC sockets for all ICs.
Complete components set,
including all ICs-all
manufactured by selected
world-leading suppliers.

® New rugged keyboard,
touch-sensitive, wipe-clean.

Quantity Description

JOIN THE REVOLUTION - DON'T GET LEFT

BEHIND - ORDER YOUR MICRO ACE NOW!!

[ 3 N N BN N N & & §N § § §N |
I Send Check, Money Order or quote your Credit Card No. to:
MicroAce 1348 East Edinger, Santa Ana, California, Zip Code 92705.
I or phone (714) 547 2526 quoting your Credit Card Number.

Unit Price TOTAL

Amex.
° dy-moulded case. I ; - >
° 5::dg;13upljgscfsr MicroAce Kit 1K [ $149.00 Diners
. . Check
connection to domestic TV I MicroAce Kit 2K | $169.00 Money Order
and cassette recorder. p
{Programs can be SAVEd I Manual $10.00 MasteriCharge
Visa
ard LOADEY én o a 1K Upgrade Kit | $29.00
portable cassette recorder.) I . Card No.
i Shipments inside Caiifornia
© ot mA SR AR
Exp. Date
Ess = - unregulated. L
® FREE course in BASIC Name e
!. --_,-,,. SEea programming and user I
SsESEaaEnEn manual. Address —
- = City _ State Zip

CIRCLE NO. 40 ON FREE INFORMATION CARD

AmericanRadinHictary Com
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Battery-powered device

can create tremolo,

panning, and
ring-modulation
sounds

BY JAMES BARBARELLO
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HE Universal Modulator (nick-

named “UniMod™) is a versatile
sound modifier for use with microphones
and electric and electronic musical in-
struments. In essence, it is a preamplifi-
er and amplitude modulator which can
provide such effects as tremolo, auto-
matic panning (‘“ping pong”) and those
unusual ‘‘ring modulator” sounds. De-
signed with the performing musician in
mind, the project is battery-powered and
controlled by a footswitch that cancels
the sound effects when they are not
wanted. Inexpensive, readily available
components are used throughout, mak-
ing it possible to construct the UniMod
for about $30.

About the Circuit. The schematic
diagram of the UniMod is shown in Fig.
1. This circuit can be considered the
interconnection of four functional
blocks: an input buffer (C/B); two vari-
able-gain amplifiers or amplitude modu-
lators (/C2 and /C3); a modulating-sig-
nal generator (/C54 and /C5B); and
two output buffers (/C!/ A and /C4B).

The input buffer is a simple unity-
gain inverting summer which provides a
stable load for the signal source connect-
ed to input jack J/. Output signals from
the buffer are capacitively coupled by
C! and C2 1o the variable-gain ampli-
fiers. Operational transconductance am-
plifiers (type CA3080E) are employed
in this application. The gain of a
CAZ2080E amplifier is proportional to
the voltage difference between pin 4
(the chip’s negative supply terminal)
and the resistor connected to pin 5. Ac-
tually, the gain is determined by the cur-
rent flowing into pin 5 of the IC, so the
value of the resistor connected to it also
influences the gain of a CA3080E.

The negative supply terminals of the
CA3080E operational transconductance
amplifiers employed in the UniMod are
not connected to the full —9-volt nega-
tive supply voltage. Instead, they are
connected to V, — 4.5 volts derived from
the negative supply by a voltage divider
(R27 and R28). This is done so that the
modulating-signal generator can fully
turn off the operational transconduc-
tance amplifiers at the generator’s most
negative voltage swing, corresponding to
100% amplitude modulation. Potenti-
ometers R7 and R/3 and fixed resistors
R5 and RI!1] source variable currents
(remember, the CA3080E is a current-
sensitive device) to pin 3 of each IC for
nulling purposes.

Qutputs of the variable-gain ampli-
fiers are resistively loaded by R9 and
R15 and buffered by /ClA and IC4B,
which are unity-gain noninverting volt-
age followers. If the outputs of the oper-
ational transconductance amplifiers
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Fig. 1. As shown in schematic diagram,
3 N E operational transconductance amplifiers
& IC2 and IC3 perform signal processing.
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PARTS LIST

B1,B2—9g-volt transistor battery

C1,C2,C3— 1-uF, 25-volt electrolytic

IC1,IC4,IC5—MC1458N dual op amp

IC2,1C3—CA3080E operational transcon-
ductance amplifier

J1,J2,J3—phone jack

Ja—closed-circuit, insulated phone jack

The following are Vs-watt, 10% tolerance
fixed carbon-composition resistors un-
less otherwise specified.

R1,R2,R3,R9,R15,R 16— 10,000 ohms

R4,R10,R27 R28—4700 ohms

R5,R11,R21—47,000 ohms

R6,R12— 100 ohms

R8,R14,R24 R25 R26— 100,000 ohms

R18—22,000 ohms

R2C,R22—470 ohms

R7,R13— 100,000-ohm, pc-mount, linear-
taper trimmer potentiometer

R17,R23—10,000-0hm, linear-taper poten-

closure (can be fabricated from a sheet
of 32" aluminum and two pieces of 512"
X 212" X %" mahogany or pine), con-
trol knobs, battery clips, battery holder,
phenolic stock, machine and self-tapping
hardware, hookup wire, solder, etc.
Note—The following are available from
BNB Kits, R.D. No. 1, Box 241H, Ten-
nent Road, Englishtown, NJ 07726: Kit
of parts consisting of etched and

tiometer drilled printed circuit board and all
R19—500,000-ohm, audio-taper potenti- components except case, No. UNI-E,
ometer for $34.95; Etched and drilled pc

S1—Dpdt switch
S2—Spst switch
S3—Dpst switch

Misc.—Printed circuit board, suitable en-
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board only, No. UNI-PC, for $10.95.
Prices include postage and handling
for USA and Canada orders. New Jer-
sey residents, add 5% sales tax.
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were not buffered, the input impedances
of the two channels of amplification
which are driven by the UniMod could
load down the outputs of the CA3080Es.
If those input impedances were too low,
there would be insufficient drive signal
available. The buffers eliminate this
problem by terminating the variable-
gain amplifiers with fixed, relatively
high-impedance loads. Also, they act as
voltage sources with low output imped-
ances, making it unlikely that any in-
strument amplifier will load them down.

The modulating-signal generator
comprises both sections of IC5, an
MCI1458N dual operational amplifier.
One half of /CS5 is used as an integrator
(IC5A4) and the other half as a compara-
tor (JC5B). When the output of /IC5B
goes from —V to +V, the positive-going
voltage step is integrated by /C54 into a
ramp with a positive slope. The output
of the integrator is fed back to the non-
inverting input of the comparator via
R16 and R!7. When the ramp attains
an amplitude equal to the voltage be-
tween pin 7 of /C5A4 and ground times
the quantity —(R/6 + RI7)/RI8, the
comparator output switches from +V to
—V. Note that R/7 in the expression
just given is the effective resistance of
the potentiometer, which of course de-
pends on the setting of its control shaft.

The negative-going voltage step gen-
erated when the comparator output
changes states is integrated by /C54
into a ramp with a negative slope. This
ramp voltage continues to become more
negative until the signal fed back to the
comparator reaches that stage’s trigger
level. At this point, the process begins all
over again.

The resuiting sequence of positive and
negative ramp voltages is actually a
triangle wave which is tapped at the out-
put of /C5A. The slope of the ramps and
hence the frequency of the triangle wave
depend on the amount of current sup-
plied to integrator capacitor C3 via R19,
R20 and R26. Potentiometer R/9 func-
tions as a coarse frequency control, al-
lowing adjustment over the full range of
the generator. Fine frequency adjust-
ment (over slightly more than one oc-
tave) is performed by varying the setting
of potentiometer RI7.

Fixed resistors R20 and R26 set the
upper frequency limits of the triangle-
wave generator. When S/ is in its PAN
position, R26 limits the maximum out-
put frequency to approximately 30 Hz.
This resistor is bypassed when the
switch is in its NORMAL position, in
which case the upper frequency limit
(about 1000 Hz) is determined by R20.

The triangle wave which appears at
the output of IC54 is passed through

FEBRUARY 1981

Photo of author's prototype shows how pc board extends
under control panel to hold switches and potentiometers.

jack J4 if either no footswitch is con-
nected to the jack or a footswitch is con-
nected to it and is closed. From the jack,
the signal flows to LEVEL control R23
and to SeT switch S2. Closing that
switch connects voltage divider R2/R22
to the output of the triangle generator.
That fraction of the output voltage
which appears across R22 is applied to
input summer /C/Bvia R2. The triangle
waveform is then amplified and deliv-
ered to the output jacks for monitoring
purposes.

Potentiometer R23 passes a portion of
the triangle generator output to the con-
trol input of /C3 through RI4, to the
NORMAL position of S/B, and to the
input of inverting buffer /C4A. If MODE
switch S/ is in its NORMAL position, the
same modulating signal is applied to the
control inputs of both operational trans-
conductance amplifiers via R/4 and R8.
Note that /C4A is an inverting, unity-
gain amplifier whose output waveform is
180° out of phase with respect to its
input waveform. If MODE switch S/ is
placed in its PAN position, the modulat-
ing triangle wave applied to the control
input of /C2 is out of phase with respect
to that applied to /C3. This results in an
automatic panning effect—as the gain
of IC2 increases and reaches its maxi-
mum value, the gain of /C3 decreases to
its minimum value, and vice versa.

If a footswitch is connected to the cir-
cuit via J4 and the switch is open, the

A L D omchiad licd.

modulation function is defeated. Trian-
gle waves from /C5B cannot reach S’
and R23. Resistor R/4 is grounded via
R23, and R8 is grounded in the same
way if S/ is in its NORMAL position If
the switch has selected the PAN mode,
R8 is grounded via the output of /C ‘B,
which is at ground potential. Because
the value of R/4 is 100,000 ohms, the
resistance added by R23 is negligible
(regardless of its setting) and both oper-
ational transconductance amplifiers op-
erate at essentially maximum gain.

The integrated circuits employed in
this project require a bipolar (positive
and negative voltage, referenced to
ground) power supply. For simplicity
and ease of set-up under live perfor-
mance conditions, two 9-volt transistor
batteries are used to power the project.
They are connected to the rest of the cir-
cuit via dpst power switch $3. For lon-
gest battery life, alkaline cells should be
used for B/ and B2.

Construction. Any assembly tech-
nique is acceptable, but the author rec-
ommends the use of a printed circuit
board. Shown in Figs. 2 and 3 are the
etching and drilling and parts placement
guides for the project’s pc board. This
board will not only accommodate the
usual components installed on a pc
board, but also the potentiometers and
switches as well. At the builder’s option,
the latter components can be mounted
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Fig. 2. Full-size etching and drilling guide
for the printed circuit board for the UniMod.
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Fig. 3. Component layout for the Unimod.
At bottom are markers for locations of

various control switches and potentiometers.

on the project’s enclosure instead.

When mounting semiconductors and
electrolytic capacitors on the printed
circuit board, pay close attention to pin
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basing and polarity. The use of IC sock-
ets or Molex Soldercons is recom-
mended. Don’t apply too much heat or
solder when making connections, and
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avoid cold solder joints and solder
bridges across adjacent foils. Be sure to
inspect the board carefully after all
components have been mounted.

In line with the author’s idea of
mounting all switches and controls on
the circuit board, the etching and drill-
ing guide provides markers for locations
of these components. Three large (38-
inch or 9.5 mm) holes will accept stan-
dard-size potentiometers. Three rectan-
gular holes to accommodate switches
can be drilled and then squared off with
a small file. Alternatively, miniature
toggle switches which require ls-inch
(6.4-mm) holes can be used, in which
case filing is unnecessary. The author
also suggests that all unlettered pads to
which wires are to be attached (as well
as those for R26, which he specifies as
mounted on the foil side of the board)
not be drilled. Component and wire
leads to these undrilled pads should be
“tack” soldered. However, if you are
mounting switches and jacks off the
board, all pc pads should be drilied.

Interconnect the printed circuit board
and wires and jacks with suitable
lengths of hookup wire. Then select an
enclosure for the project and mount the
printed circuit board in it using pc
standoffs. Switches and jacks should be
mounted on the enclosure, and a bracket
to retain the batteries attached to it. Un-
like the other three jacks, the shell of J4
is not grounded. Therefore, if this jack is

POPULAR ELECTRONICS



mounted on a metallic panel along with
JI1 through J3, an insulated jack will
have to be used. Alternatively, an unin-
sulated jack can be employed if insulat-
ing washers are used and the hole in
which the jack is mounted is drilled
oversize. The insulating washers can be
fabricated by drilling ¥s-inch (9.5-mm)
holes in two pieces of phenolic stock !/2-
inch (1.3-cm) square.

Alignment. Connect a patch cord be-
tween output jack J2 and the input of
your power amplifier. Set the various
controls and switches as follows: R/7,
FINE TUNING fully counterclockwise (for
maximum frequency); RI/9, COARSE
TUNING fully counterclockwise (for
maximum frequency); R23, LEVEL fully
clockwise (for maximum modulation);
S, MODE in its NORMAL position; S2,
SET so that it is open; S3, POWER to its
ON position. Then apply power to the
amplifier and set its gain control at some
convenient level.

You should hear a high-pitched tone
through the speaker connected to the
output of the amplifier. Adjust trimmer
potentiometer R7 to null out the tone. It
might not be possible to eliminate the
tone completely, but the correct setting
of R7 is that which results in minimum
feedthrough of the tone with no signal
source connected to input jack J/. Re-
peat this procedure for the other output
channel by connecting the patch cord
running to the amplifier to output jack
J3 and adjusting trimmer R/3 for mini-
mum tone feedthrough.

Next, close switch S2. You should
hear the tone that was just nulled. Ro-
tate COARSE TUNING R19 clockwise, not-
ing that the pitch of the output signal
_ decreases. Similarly, rotate FINE TUNING
control R/7 counterclockwise, noting a
decrease in pitch. Rotate LEVEL control
R23, increasing the volume of the tone
from minimum to maximum as the con-
trol is rotated clockwise. Connect a nor-
mally open footswitch or pushbutton
switch to jack J4. The tone will only be
heard when the footswitch is depressed.
This completes initial alignment and
checkout. Return S2 to its open position
and you’'re ready to begin experimenting
with the UniMod.

Use. The three principal sound effects
that the UniMod can provide are auto-
matic panning, tremolo, and amplitude
modulation by an adjustable tone (simi-
lar to the effect produced by driving one
input of a balanced modulator with the
output of an oscillator). Let’s examine
each in turn,

Automatic panning requires
channels of amplification and

FEBRUARY 1981

two
two

speaker cabinets. One amplifier’s input
should be patched to jack J2, the other
amplifier’s input to J3. For maximum
effect, the speaker cabinets should be at
least six feet (two meters) apart. Con-
nect your musical instrument to input
jack JI and place MODE switch S/ in its
PAN position. Depending on the settings
of the TUNING and LEVEL controls, the
sound will bounce back and forth be-
tween the two speakers at a given rate
and to a certain degree. Increasing the
frequency of the modulating triangle
wave will cause the signal to ‘“ping
pong” faster. Adjusting the LEVEL con-
trol for more amplitude of the modulat-
ing signal will enhance the intensity of
the “ping pong” effect, causing one op-
erational transconductance amplifier to
exhibit more gain at the same time that
the other exhibits less gain.

Only one channel of amplification
and one speaker cabinet are required for
tremolo operation, but two can be used.

" For single-channel operation, follow the

auto pan instructions just given but
patch the input of a single amplifier to
either output jack (J2 or J3). Place S/
in its PAN position and adjust the con-
trols for the desired effect. If two chan-
nels are to be used, interconnect them
and the UniMod as previously described
but place ST in its NORMAL position, ad-
justing R/7 and R/9 for a modulating
signal frequency of between 2 and 30
Hz. Again, the intensity of the effect is
governed by the setting of R23.

“Balanced modulator™ effects can be
obtained with either one or two channels
of amplification. For dual-channel oper-
ation, all controls are set as for dual-
channel tremolo except that the COARSE
and FINE TUNING controls should be ad-
justed to generate a modulating fre-
quency in the audible range. When this
is done, the input signal will be modu-
lated by an audible signal, producing
sum-and-difference modulation prod-
ucts. Many interesting effects such as
gong and chime sounds can be generated
in this manner. If only one amplifier is
used, place S/ in its NORMAL position,
take output signals from either J2 or J3,
and adjust the LEVEL and TUNING con-
trols for the desired effect.

Practice with the various modes of
UniMod operation to get an apprecia-
tion of what this versatile little sound
effects box can do. Experiment with the
various controls, making notations of the
various combinations of settings that
particularly interest you. Finally, re-
member that the UniMod is battery
powered. Use alkaline cells for maxi-
mum useful life and be sure to open
power switch S3 when UniMod is not
being used. o
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ELECTRONIC GAMES, Design, Pro.
gramming and Troubleshooting. By W.
H. Buchsbaum and R. Mauro. 335 pp., 338
illus. Information you need to design, program,
and troubleshoot electronic games is right
here in this widely popular hands-on guide.

087/210  Pub. Pr., $21.50  Club Pr., $16.50

PROGRAMMING THE Z80 By Rodney
Zaks. 624 pp., with diagrams, tables. and
exercises. Whether you are already familiar
with programming or have never programmed
at all. you'll gain a firm understanding of the
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COMPUTER DICTIONARY AND HAND-
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BOOK SERIES. 224 pp., 175 illus., outsized
8% x 11 format Gives you comprehensive
guidance to the present state of the art in per-
sonal computers— an overall survey of the
technology, and methods available to perform
various tasks, facts about the work others are
doing— and just how they are doingit.

191/514 Pub. Pr., $19.50 Club Pr., $15.50

Choose any one of these books at the special club discount, and
select any other as vour gift Free of Charge when you enroll

Why YOU should join now!

e BEST BOOKS IN YOUR FIELD — Books are selected from a wide
range of publishers by expert editors and consultants to give you
continuing access to the latest books in your field.

® BIG SAVINGS — Build your library and save money too! We guaran-
tee savings of at least 15% off publishers' list prices on every book.
Usually 20%, 25% or even higher!

e BONUS BOOKS — You will immediately begin to participate
in our Bonus Book Plan that allows you savings between
70-80% off the publisher’s price of many books.

o CONVENIENCE —14 times a year you receive the Club Bulletin
FREE, fully describing the Main Selection and alternate selections,
together with a dated reply card. If you want the Main Selection, you
simply do nothing —it will be shipped automatically. If you want an
alternate selection —or no book at all —you simply indicate it on the
regular reply card and return it by the date specified. You will have at
least 10 days to decide. If, because of late mail delivery of the Bulletin
you should receive a book you do not want, just return it at the Club’s
expense. .

As a Club member, you agree only to the purchase of four books
(including your first selection) over a two-year period.

B

—————————— ey

Computer Professionals’ Book Club
P.O. Box 582, Hightstown, New Jersey 08520

Pleose enroll me 05 0 member and send me the two books indicoted. biting me for my fisst
selechon only of the discounted member's price, plus locol 1ox, postoge ond hondling 1If
nol sahsfied, | may return the books within 10 doys ond my membersmg will be conceled |
agree to purchose o minimum of 3 odditonal books during the next 2 yeors os outhned
under the club plon oescribed In this ad Membership in the club 15 continuous bul
concelloble by me ony time ofter the tour book purchose requirement hos been fulfilled

Write Code # of Write Code # of
FREE selection here FIRST selection here

| | I

Orders from outside the US must be prapoid with internotionol money orders in U S
dollors
Charge my [J VISA (J MASTER CHARGE" Exp Dote

°MC Bonk #

Credit Card #
Signature

Nome

Address

City, State, Zip

Corporote Affiiotion
Tris order subjec! 1o occeplonce by McGraw-Hill Al prices subject 1o chonge without
nohice Ofter good only to new members A postoge ond hondliing charge 1s odded to olf
shipments. P39497

————————— e
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Look at this!
sgg. w.il‘,

Ohio Scientific
Superboard Il

It's the first complete computer
system on a board.

Superboard Il uses the ultra
powerful 6502 Microprocessor
8K Microsoft BASIC-in-ROM
4K static RAM on board,
expandable to 8K

Full 53-key keyboard, with upper
and lower case. Plus user
expandability.

Video interface and audio
cassette interface.

The Ohio Scientific Superboard Il at
$299 — in today's economy — has
got to be the best buy by far. It will
entertain you with spectacular
graphics made possible by its ultra
high resolution graphics and super
fast BASIC. It will help you in school
or industry, as an ultra powerful
scientific calculator. Advanced
scientific functions and a built-in
"immediate'’ mode allow you to
solve complex problems without
programming.

The Superboard Il can be
expanded economically, for business
uses, or to remaotely control your
home appliances and security. Even
communicate with other computers.

Read what’s heen written
about Superboard II:

**We heartily recommend Super-
board il for the beginner who wants
to get into microcomputers with a
minimum cost. A real computer
with full expandability.”’

—POPULAR ELECTRONICS, MARCH 1978

**The Superboard It is an excellent
choice for the personal computer
enthusiast on a budget.’’

—BYTE, MAY 1879

HOT WINTER PRICES ON PERSONAL
COMPUTERS AND COMPONENTS.

Look at these easy hardware prices:

610 Board For use with Superboard Il and Challenger 1P.
8K static RAM. Expandable to 24K or 32K systemn total.
Accepts up to two mini-floppy disk drives. Requires + 5V

@4.5 amps. $ 298
Mini-Floppy Disk Drive Includes Ohio Scientific's PICO DOS

software and connector cable. Compatible with 610

expander board. Requires +12V @1.5 amps and +5V @

0.7 amps. (Power supply & cabinet not included.) 299
630 Board Contact us for important details. 229
AC-3P 12" comhination black and white TV/video monitor. 159
4KP 4K RAM chip set. 79
PS-005 5V 4,5 amp power supply for Superboard |l 35
PS-003 12V power supply for mini-floppies. 29
€S-600 Metal case for Superboard Il, 610 and 630 board

and two power supplies. [While stock lasts. ] 49
CS-900B Metal case for single flappy disk drive and power

supply. [While stock lasts.] 49
AC-12P Wireless remote control system. Includes contral

console, two lamp modules and twe appliance modules, for

use with 630 board. 175
AC-17P Home security system. Includes console, fire

detector, window protection devices and door unit for use

with 630 board. 249
C1P Sams C1P Service manual 8
C4P Sams C4P Service manual 16
€3 Sams Challenger Il manual 40

Ohio Scientific and independent suppliers offer hundreds of programs for the
Superboard Il, in cassette and mini-floppy form.

Guaranteed Shlgment
Cleveland Consumer Computers & Components
guarantees shipment of computer systems

Fl‘elght Policies aiorers o $100 ormore are
Shlp ight prepaid. Orders of iess than $100 please add
0 to cover shipping costs. Ohia residents add 5.5% Sales Tax.

Hours: Cail Monday thru Friday.
fw o

8:00 AM to 5:00
TOLL FREE: 1-800- 321 5805

To Order: Or to get our free catalo g CALL 1-800-321-5805 TOLL FREE. Charge your

order to your VISA or MASTER CHARGE account. Ohio residents call: [216) 464-8047.

Or write, including your check or money order, to the address listed below.

E CLEVELAND CONSUMER

within 48 hours upon receipt of your order

wmhln 48 hours
of software, FREE.

Our failure to shi
entitles you to $35

COMPUTERS & COMPONENTS

P.O. Box 46627
Cleveland, Ohio 44146

r-----

LEV P.0. Box 4662
order Fo rm: gOM;b‘T"E“l?ch'gglh’flhglEJ?\lENTS Clevelao:d lthlo744148
[0 Superboard || $299. [0 630 Board $299.

[0 610 Board $298. O AC-3P 12" B/W Monitor $159.

0 Mini-Floppy Disk Drive $299. [0 C1P Sams Manual $8.
(Attach separate sheet for other items.]

NAME
ADDRESS:
CITY:
PHONE:
Payment by: VISA
Credit Card Account #__
Expires Interbank #{Master Charge)
TOTAL CHARGED OR ENCLOSED $ __ {Onio Residents add 5.5% Sales Tax]}

Orders of less than $100, please add $4.00 ta ccver shipping costs. I
All orders shipped insured UPS unless otherwise requested. FOB Cleveland, Ohio.

L3 F F 71 3 1 _F B ! J§ 1 | -_--‘
CIRCLE NO. 43 ON FREE INFORMATION CARD-

STATE: ZIP:

MASTER CHARGE MONEY ORDER

POPULAR ELECTRONICS
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TRANSIENT

PROTECTION

BY ROBERT PEASE

National Semiconductor

Safeguards for solid-state circuits in your car

T cAN be very frustrating to have a
new circuit you built for your car
malfunction when the engine is being
started or even running smoothly—espe-
cially when it checked out fine with the
car parked. What went wrong? Chances

are the problem is at the power source.
A 12-volt battery by itself is a very
well-behaved power supply. But when
the engine runs and the alternator
charges the battery, a variety of things
can happen to upset electronic circuitry.

For example, transients measuring | to
10 valts P-P are commonly found in the
12-volt automotive power-supply. These
will not usually harm semiconductor cir-
cuits, but they can cause severe noise
and instability problems and false-trig-
gering of sensitive logic circuits.

Larger transients that can cause dam-

== - :
age also appear at various times, as
when a battery is temporarily discon-
....... A TO LOAD nected or when battery terminals be-
¥ h 2 TO 20mA .
lz-m/%'c‘:s 1000 i come corroded. Ihcse transn‘c‘:nts, some-
ELELEHICLE . D ot Fig. 1. The simple R-C times known as *‘load dump,” can reach
SYSTEM{ _ T 25V filter at A will provide +60 to +80 volts for a fe.w-h.undred
R S P ST CND adequate protection against mﬂllseconds. When the engine is run-
=G6ROUND " ‘GROUND transients for jow-power ning, and the alternator is delivering
- applications. For better power to the battery, the voltage regula-
A )I"‘“-l“ STABILIZED protection, the circuit tor holds the output to about 13.8 V.
N +_L pz  PUSTOLOAD  atBisrecommended. When the battery (load) is removed, the
12-14vDC- JEEL g i2v T0 27V Za'tmgg '09?2 8"!77’?7’, abrf' outpat overshoots until the voltage regu-
’ 10004F (SEE BELOW) etermined from the Taole lator can reduce the alternator field,
= as described in the text. . .
1 /J? —0 Vflthh takes time to decay, and re-estab-
— lish the correct output voltage. Another
8 severe transient, which usually occurs
when the ignition is turned off, can go to
VALUES FOR D2 AND R1 — 50 volts for 100 milliseconds. This
D2 R1 Rated
Volts |[Watts| Type |Ohms | Output
Current
12 2 1IN759 300 8 mA %78 MEDIUM
or 1N963 o 2 POWER CIRCUIT
27 V2 1N971A | 150 | 16 mA 10001 49V BUS TO CMOS
or 1IN5254 + |R5|n Fl. I/4A CIRCUL
12 | 1 | 1Na742 | 150 | 15mA EXTE v sLowBsLOW o2 .
27 1 1N4750 75 30 mA NOMINAL cl c2 IN963A
12 | 5 |[1Ns349A | 27 | 75mA _ ~ ~ ‘°°°“,FT Ti’w" /FW 3w
27 5 1N5361A 15 150 mA _L /7;7 - .
12or| 50 1N2810A 1.5 1.5A -
or
27 IN3311A Fig.2. Sometimes, if your circuit contains parts requiring
27 | 75 | Motorola 1 2A protection at different levels (such as CMOS components), it
MR2525 can be partitioned. Double protection is actually provided for the CMOS.
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transient protection

N ANNAAMA TO MEDIUM
¥ FAS R | POWER CIRCUIT
f 730 DI
OP;lIJONAL
SE
12vDC HERE LM
REGULATED
NOMINAL g2 Tl 342P5.0 T+ IBV
IN4T50 [} c2
27V {000uF TIO"F
_ I'W

1

Fig. 3. CMOS components can be protected along with medium-power
circuits by using a three-terminal regulator to provide separation.

12vDC Li, | AMPERE

NOMINAL

&

O TO | AMPERE

| AMP TO MEDIUM
3 POWER CIRCUITS
IN]
ouT t2cuLaTeD
255 = T0 CNOS,
C2 OPAMPS,ETC

cl hd
0 Wl W

L
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Fig. 4. The tops in decoupling and regulation provided by
an inductor, circuit breaker, capacitors and regulator.

“field decay™ results as the excitation in
the alternator field dies away.

Other random transients can reach +
200 to 400 volts for a few microseconds.
Such peaks can be reached when induc-
tive elements connected to the vehicle
power bus are switched on or off, thus
producing rather large back-emf spikes.
No ordinary solid-state circuits can sur-
vive this kind of transient onslaught
without protection. As a prime example,
popular CMOS circuits, which are ideal
for low-power designs, can be destroyed
by supply voltages outside the range of
+ 15 and — 1 volt. Obviously, some form
of protection is required to keep elec-
tronic equipment operating reliably in a
car. But what kind? And how much?

Levels of Protection. One criterion
for deciding how well protected a circuit
should be is its importance to the sys-
tem. The inconvenience caused by an
inoperative car stereo system is of a dif-
ferent order from that caused by the un-
timely discovery—when you are miles
from the nearest telephone—of a failure
in a newly installed solid-state ignition
system. 1t would make sense to protect
the latter circuit more rigorously than
the former.

Manufacturers, too, have reason to be
concerned about intercepting transients
before they cause trouble. How much
immunity should be provided for a run
of 10,000 radar detectors? What will
warranty repairs cost if they are
needed? And what about microproces-
sor-controlled systems to be installed in
3 million cars? An epidemic of malfunc-
tions here could be calamitous. Clearly,
protective systems in which you can
place a high degree of confidence are
called for in these situations.
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Trapping the Spikes. Now, let’s dis-
cuss several circuit approaches for pro-
tecting a hobbyist’s circuits and/or
store-bought hardware. The first tech-
nique is simple decoupling and bypass-
ing. There are many low-power circuits
which will run reliably and well in a car
if you simply add a large R-C filter in
the supply line. As the cost of a 2000-uF
capacitor is very reasonable, circuit A of
Fig. ! is a good basic scheme. All the
positive and negative transients men-
tioned above will be heavily attenuated
by the simple R/CI! filter. For low-pow-
er applications, Fig. 1A provides ade-
quate protection. But the circuit in Fig.
1B is better and costs little more.

In Fig. 1B, diode D/ will provide full
tolerance of negative transients on the
12-volt bus; and positive transients will
cause less ripple, too. Also, this diode

will guard against inadvertently re-
versed supply connections. Zener diode
D2 prevents the stabilized bus from ris-
ing too high. If you use a 27-volt zener,
this circuit will be highly resistant to
any short-term 60-volt transients on the
input. It will also withstand connection
of a 24-volt battery, which some me-
chanics use for emergency starting.
(Obviously, placing 24 volts on a 12-volt
system can damage any electrical or
electronic elements connected to the
bus. For safety sake, all circuit elements
other than those necessary to start the
vehicle should be switched off during
the application of the 24 volts.)

If you use a 12-volt zener to limit out-
put voltage, use a larger-valued resis-
tance for RI. This is recommended be-
cause during fault conditions, most of
the current will be diverted to D2 rather
than C/. If a lower value of R/ is needed
to permit a larger output current to be
drawn, the dissipation rating of the zen-
er diode should be increased according-
ly. (See Table.) In normal operation, a
low-power zener will never get warm,
but it can be destroyed by a load-dump
transient if the value of R/ is too low.
For good reliability, therefore, the resis-
tor values in the Table should be treated
as the lower limits.

The use of a 27-volt zener presumes
your circuit can tolerate a + 30-volt sup-
ply. What if your circuit includes
CMOS components that are rated for
+16 volts absolute maximum? You
might be able to partition your circuit. If
the high-current portion can tolerate
+ 27 volts briefly, and the CMOS is, of
course, drawing only a small current,
then the circuit of Fig. 2 will do nicely.
The path to the CMOS circuitry is now
doubly protected.

Note that a fuse has been added to

VARIABLE] VI
SUPPLY

L o

TRANSIENT

s .-‘ GENERATOR

VARIABLE
oc
SUPPLY

+12v
I NOMINAL

PROTECTION, Yo
DECOUPLING

REGULATORS, bl
ETC. :

¥

i R o -'"....-' < ¥

+60 10 480V | 2,000 t0 10,00

0, €, 100V |
-50V 1,000 to 5,000uF_60V _
+200V 1uF, 400V
—-200V 1uF, 400V
+400V 0.14F, 600V
—400V 0.1uF, 600V

AmericanRadiaHictaory Com

Fig. 5. Circuit to be used in testing your
transient protection system. Throwing the
switch provides transients on the regular supply.
Be sure the polarity and rating of the capacitor
agree with those of the transient voltage.

POPULAR ELECTRONICS



this circuit. Resistor R/ will normally
prevent the fuse from blowing, but the
fuse is intended to open up in case of
severe overload, such as repetitive 60-
volt pulses, or a short on the 10-volt bus.
Should you use a fast-blow or a slow-
blow fuse? The latter will be more suit-
able for critical systems where you real-
ly don’t want the fuse to blow. An
instrument-type fuse can open up quick-
ly and provide better protection to deli-
cate circuits. The choice of fuse type
depends on the *‘level of confidence™ you
want.

Another good way to run CMOS
along with medium-power circuits is
shown in Fig. 3. A three-terminal regu-
lator that can put out 0.2 or 0.5 ampere
costs less than a dollar—and often less
than a 1-watt zener. The 5-volt bus in
this circuit will be much less noisy than
the protected but unregulated voltages
shown in Figs. 1 and 2. Most 5-volt reg-
ulators are rated to 25 or 30 volts input,
and voltage transients will be rejected
by 60 dB or more.

The circuit of Fig. 4 represents an
ultimate in protection and reliability. It
incorporates several moderately priced
features, and while you may not want to
use all of them, you can pick the ones
you consider advantageous. In case of a
60-volt load-dump, the output voltage
will not rise above 40 volts because in-
ductor LI will prevent the current from
rising for 10 to 20 milliseconds. Capaci-
tor C/ prevents the brief pulse through
LI from pulling the output line to an
excessive level. A circuit breaker pro-
vides instant reset—no searching for
spare fuses—and the LM2930 provides
a 5.0-volt regulated output for critical
circuits while withstanding transients as
large as +40 volts. As the LM2930 was
especially designed for automotive uses,
it will not be damaged by —12 volts on
its input bus. Thus in this case, a diode is
not needed in the power path (presum-
ing that the medium-power circuits can
tolerate supply reversal). Other Nation-
al 3-terminal regulators such as
LM317HYV will tolerate as high as + 66-
volt inputs with a well-regulated 6-volt
output.

Final Testing. How do we ensure that
a circuit is adequately protected against
automotive transients? When your
brecadboard or prototype is running
properly, connect it as shown in the test
circuit of Fig. 5, and throw S/, for sev-
eral “transients” at each voltage. If the
circuit keeps on running during and af-
ter these tests, you’ll know that the pro-
tection circuit is really doing its job!
That way, circuits you add to your vehi-
cle will operate at least as reliably as
those installed at the factory.
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ARE THE LIVES OF YOU
AND YOUR LOVED
ONES WORTH

$29.95 AND 4

MINUTES?

International
/" Security Corporation
1703 Raintree Drive,
Richmond. VA 23233

CHECK OR MONEY ORDER

VISA MASTER CHARGE

Budpel Units @ $29.95 cach
Deluxe Units @ $59.95 cach

Send me
Send ine

L Send me exira Door/Window Transcnsors @ $10.00 cach

o Send me extea Porson Gas Transensors @ $18 00 cach
525 Credit Card # Exp. Daic _ ==
= Sgnawre ____ = - =

Name —

Streel

B CllY e —_— = —— Sm————
P Stare S — Zip -
= .

. Please. do rot send cash Allow three fo siv weeks for delivery

CIRCLE NO. 34 ON FREE INFORNATION CARD

AmericanRadioHictory Com
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“RATEDNO.1FOR
SERVICE & RELIABILITY"

THIS MONTH’S
SUPER SPECIALS!

dio & Video

VIDEO
SONY SL-5400 Betamax $799
JVC HR-6700 Video Rec $799

PANA PV 1300 video Rec $779
ZENITH VR-9000 Beta iy Rec 5699
RCA VE!-250 video Hec §775
RCA VEP-150Pori Vid. Rec  $729
SONY KV-1914 19" Color TV $439
PANASONIC CT 9010 19" Col TV 5359
PANASONIC CT 288 12" Cal TV 5279

AUDIO

lECHNICS RS-M4S Cass tack $225
1-2 Cassette Dec: $159

DUAt 806 55 1 1 NiCant 5219

SANSU! 3000 Recever $269

TECHNICS SA-202 Recever . $465
SANSULAU-749 101 amp $319
PIONEER SX-3700 Recewver . 5259
TECHNICS 5L 02 Torptatle 5109
AKAIUCU-2MicroInt Amp . §156
TECHNICS 5124 Tuner $115

WPIONEERY JENSEN
CASSETTE IN-DASH W/RADIO CASSETTE IN-DASH W/RADIO
XP.1500 8490 R-4021rcp e 17490
XP-2500 104 R 406 recever 2090
KP 4500 11990 R-440 rece cer 22990
XP-5500 12990 R-420 twre: o 26790
:E%soog «;1_00 IPEANERS
- 3490 54001 6.9 separates 0490
¥€-3000 2P0 1088608 6250
KE 5000 244 %0 2903369 trae 50
KEX.20 1490 49204649 cags i e 59.90
KP-3800-toregn cars) 12990 30101 4410 g 62,50
KP-45024lorexgn cars 144 90 19304210 gs 7990
P 8000 154 90 6250
KPX9000H1eq amp, 154.90 o, 7905
KPX9S00weaamoi 17850 14438 6vicour tten 4295
CASSETTE UNDER DASH 41009 6:9 coun 40 50
X.373 8490 4 ‘0376 9 u L Zgg
KP.575 9490
b 25 SANYO
{req amp) 8 1—
KP- TG req amp) 10400 N ASpCAssETIE
KP aa(;mq amp) 9990 F1.149, 179.95
1900 BT uve 21990
nnms laa90  FL. uos 119.95
22490
POWER AMPS /EQUALIZERS ;:g 54
P.. 8490
25820 Ak 7190
AD-50 e f1ce 9990
GM 4D £1.C90 409 90
GM-120 10690 F1C1o 14790
cD5 8990
&8s 2% BLAUPUNKT
C#-20000 299y
CAR SPEAKERS Sy e
15-M2 290 Q0 PAIR R-3004 44690
1513 3290 PAR CR 4000 256 90
15107 37 0 PAIR CR-5001 33490
15467 2990 PAIR 8EA-100 107 90
15168 84 90 PAIR 8EA-200 174 00
15495 69 90 PAIR
5X6 69 90 PAIR CLARION
X9 129 90 PAR :: P —— 30090
WE ALSO CARRY THE FULL LIME OF 19.99
CAR STEREQS BY PANASONC, GRUN PE 7565 17290
006, WTSUBISHI, CONCORD. SONY. :&5[55:3 ‘;;:g
PR PG 300E0B2 1379
AUDIO N VIDEO
AMPLGAAMDMASTER1ORICSO 299 WE CARRY VIDEQ TAPES 8Y AMPEX,
BASH PRO. | I OR 11l C90 zw SASF_FUS JYC. MAZELL. PANASONK.,
fun unm It C90 MEMORER. TOK. SCOTCH, SONY, ACA,
SCOTCH HIGH ANCER C-90- 31 4&0 AND QUASAR
MEMOD(X HI BIAS C90 2%
SCOICHMASTERNORMCID 325 ALL BETA L 500 10.95
SONY ic» co0 325 AULLBEIAL 7SO 1308
SONY LNX C90 4u ALLVSH 2D IEXCERT HGH 1498
10 HO 01 EMAGHE TIZER 1695
DK DC60 119 MA"ElIN‘(uIVISION 21990
1Dx DZ90 168 ATARIVIDEO GAMI 13905
1DK ADC60 168 SPACEINVADERS cnlmoe( 2300
10x ADCP0 245
10 SACo0 215 S —
DK SACH 29 WE STOTK BAW AND COLOR Tv
10K MA CO0 (METAL) 829 A0 BETA VIDED ATCOROERS, AND HOME
DK MA COOMETAL) 7% MOVIES FROM ALL MAJOR HOLLYWODD

MAXELL £ UBELI, UOXLN
100 LOW TD AQVERTISE
CALL OR WRITE FOR PRICES.

STUDIS. SEND FOR CATALDGUE |
e ——d

BHNIMUM ORDER 12 TAPES— 100% GUARANTEED

ACCE:

HEADPHONES

CAR ACCESSORIES
FUZZBUSTER m 95 XOSS PRO 4 AAA 44 50
FUZBLSTER 43495 KOSS TECH VIR 450
XA RADAR Dmcvon 950 KOSSH 4290
sox XKRW (remote} 10950  KOSS HVXLC 4850
SUPERFOX 22490 SENNMEISER MD-420 5250
PAGE ALER] 4000 11495 SENNWEISER HD-430 72%
PAGE ALERT 4444 13990 AUDIO TECHNICA ATH 7 9490
THEFT ALERT S00A 8990 PIONEER SE-20! 2295
Amsusumow GENUIAIOD 0490 SONY MDR-3 450
ASKSOVEAIR W90 yisCELLANEOUS
C“""W“ BIC FM.6 BEAM BOX 2290
SHURE MOAED 1995 BIC FM.8 BEAM BOX 3490
SHURE MOSED 295 BCEM 10BEAM BOX S350
PICKERING XV 154 4 € 80 Carwarcn a4
CHERING XV 134008 2495 EASI0ML-31 CALCULATOR 3195
CHESS CHALLENGER X7 8790
WE ALSO STOCK AUDKD TECHMICA, EMPRE BACKGAMMON CHELLENGT R 8590
STANTON, AGC. AT LOWEST PRCES SONY TPSL2 PORTABLE STEREQ 17905
ALLROCK,JAZZ & CLASSICAL
AIT 98Lst ANB.9BUSH A9 9B UsH Qodhonallor cassene

499 549 6

UA—"(XIK MINIMUM ORDER
49 Srecords orfapes

WESTOCK ALL

MAJORLABELS

HOW TO ORDER: For shipment within 48 howrs, send money order. ces
whed check. cashier's check. Master Charge or Visa. (Include card num
ber. expiration date and signature.) Shipping/insurance charge s 5% ot
fotal purchase or $3.95 mimmum (35 00 addironal tor orders oulsde
Contnental US )N Y S residents. add tax. No C.OD AN merchandise
100% guaranteed. brand new and factary fresh

ORDER TOLL FREE (800) 221-84180

customer Service Hot Line [212) 233-0857

MUSIC
WORLD

23 PARK ROW, NEW YORK, N.Y. 10038 oerr. pE
SEND FOR OUR 200 PAGE FREE CATALOG
8 CIRCLE NO. 36 ON FREE INFORMATION CARD

BY ROBERT P. BALIN

GATING

CIRCU

logic level 1 and O signals applied simul-
taneously to the two input terminals of
each of the circuits (1-10) shown below
and determine what signal (1 or 0) ap-
pears at the output. To keep from get-
ting mixed up as you go through each
circuit, it may be helpful to write in the
inputs at each gate. Answers are below.

To test your ability to trace out gate
circuits, see if you can follow the

1
7 8
1
1 1
3 "
7
9 10
0O 0 0 'S
0O ‘6 o v
ANSWERS o 8 L og
| Y2 0 [
0O 9 L L

AmericanRadioHistory Com
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- MICROPROCESSOR APPLICATIONS FOR THE 80's—PART i

BY RON REESE

A COMPUTERIZED
AUTOMATIC
TELEPHONE DIALER

Last month, we defined the purpose
of the project—developing an auto-
matic telephone dialer based on the
RCA 1802 microprocessor and using ei-
ther the Product Board introduced here
in November or the EIf II Computer.
We described instructions and elements
in the computer that had not been used
previously and then developed a flow-
chart for the project. The next step is to
write the program.

Writing the Program. The program
should begin at address 0000 with REQ
to de-energize the output relay, followed
by the initialization of the stack pointer.
Referring to Fig. 5, we see R1 was
selected to be the stack pointer and must
be loaded with the stack address, 00FF,
as indicated by addresses 0001-0006.
The instruction LDI at address 0001 is a
two-byte instruction and will require
two memory addresses—0001 for the op
code, F8, and 0002 for the operand, 00.
Therefore, the next instruction, PHI,
will be at address 0003. The instruction
at 0004 also requires two addresses.

At this point the program will load the
stack address, OOFF, into R 1; but noth-
ing has told the processor to use R1 as
the stack pointer. In fact, on each Reset,
it will automatically select RO as pro-
gram counter and stack pointer. The
SEX (Set X) instruction—op code E1—
selects R1 as stack pointer. When exe-
cuted, it will load 1 (0001) into the four-
bit X register. This completes initializa-
tion of the processor.

(Conclusion)

Next, the input switches are read by
selecting and reading the input port that
interfaces them. Since this program is
designed to run on an EIf Il computer or
a Product Board, the INP instruction
must be selected accordingly. Use INP 7
(6F) for the EIf [T and INP 2 (6A) for a
Product Board. This program line, ad-
dress 0008, should be labelled “*Read In-
put Switches.” The INP instruction
loads the byte from the input port into
the D register and onto the stack.

The next instruction BZ, opcode 32,
tests the D register to see if it is zero. If
so, no switches are closed, and the pro-
gram branches back to Read Input
Switches. The branch instruction, 32
(BZ), is a two-byte instruction—the
first byte is the opcode and the second
an address. In this case the branch goes
to 0008; only the two least significant
digits, 08, are needed, since this is a
short branch.

If the D register is not zero, the pro-
gram will advance to a one-second de-
lay, beginning at address 000B. This is a
software delay that depends on the time
required to execute instructions. The de-
lay loop operates by loading a register
with some value and then decrementing
the register until it reaches zero. (The
May 1980 article in this series explains
this type of delay in greater detail). The
loop begins at 000B by loading 92 (1001
0010) into the D register. The instruc-
tions at addresses 000D and O0OE trans-
fer the 92 from the D register to the low-
er and upper halves of R2. Since R2 is

Mem.
Entry Name Number Switch Code address

1 Fred Friend 123-4567 1 01 0100

2 Shop extension 1234 182 03 0108

3 0110

4 0118

S 0120
31 01F0
32 O1F8

Fig. 6. Sample Directory Listing.
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being used as a delay timer, it should be
entered as such in the memory and reg-
ister utilization table. The instruction 22
at address 000F decrements R1 by 1.
Instruction 92 at address 0010 loads the
upper half of R2 into the D register, and
3A at 0011 tests D for zero. If D is not
zero, the program will branch back to
address OF for another loop. The looping
will continue until D is zero, approxi-
mately one second later.

Then the input port is read again by
the INP instruction at address 0013.
This loads any change of the switches
into the D register and stores it on the
stack. Next, the pattern generated by
the input switches is compared to the
input table to determine if a valid code
was entered. To execute the search of
the input table, a register must be
loaded with its starting address. Refer-
ring to the register and memory utiliza-
tion table, we find that R3 has not been
used, so R3 is chosen as the Input Table
Pointer. Program address 0014 uses F8
to load 00 (0000 0000) into the D regis-
ter and B3 at 0016 copies the 00 in the D
register into the upper half of R3. The
purpase of loading 00 into the lower half
of R4, address 0017, will be explained
later. F8, address 0018, will load the
lower address byte of the input table
into the D register. Since we do not yet
know the low order address of the input
table, we will leave the second byte of
the F8 instruction temporarily blank.

The program now tests the switch
pattern against the input table. The in-
struction 43 (LDA) at 001B loads the D
register with the byte stored at the ad-
dress contained in R3 and increments
R3 by 1. Since R3 contains the address
of the input table, 43 loads one of the 32
valid input patterns into the D register.
SM (F7), address 0010, subtracts the
byte stored on the stack from the D reg-
ister. Remember the INP instruction at
0013 stored the switch pattern on the
stack. Therefore, F7 compares the
switch pattern on the stack to the input
code in the D register by subtraction. If
they match, D will contain zero and the
next instruction, BZ (32) at 001D, will
branch the program to Calculate Ad-
dress. Again, we leave the second byte of
the instruction blank until we know the
address of Calculate Address.

If D is not zero after the subtraction,
the program flows to a decision block
labelled End of Input Table. The pro-
gram will either continue searching the
input table or return to Read Input
Switches. At program address 0017, the
instruction A4 loaded 00 (0000 0000)
into the low-order half of register-4.
Register-4 will serve as a counter to
show when all 32 entries of the table
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have been tested. Register-4 should be
added to the register and memory table
as a counter. After address 001F uses
instruction 14 to increment register-4,
the subsequent instruction, 84, loads the
low-order of register-4 into the D regis-
ter. SMI (FF) is used to subtract the
byte, 20 HEX (32 decimal) from the D
register. If the result is not zero, the
branch instruction 3A, address 0023,
takes the program back to address 001B
from whence it will continue looping un-
til register-4 has been incremented to
32. When register-4 reaches 32, the pro-
gram will move on to the unconditional
branch, 30, at address 0025, going back
to Read Input Switches.

When the program finds a match be-
tween the input switches and the input
table, it must calculate the memory ad-
dress of the corresponding telephone
number. These numbers are stored se-
quentially and must appear in the same
order as the corresponding switch pat-
terns in the input table. Since all num-
ber addresses contain the high-order
byte 01, only the low-order byte has to
be calculated. Register-4 keeps count of
the patterns tested and can be used to
calculate the number address. Since
each number is allotted eight bytes of
memory, the value in register-4 can be
multiplied by eight to produce the lower
byte of the address.

The processor does not have a MUL-
TIPLY instruction, but a number in the D
register can be multiplied by 2 by shift-
ing it one bit to the left. This is analo-
gous toshifting decimal 50 one place left
to get 500. Three one-bit shifts to the
left multiply a binary number by eight.
This technique is used to perform multi-
plication on an 1802 processor. Calcu-
late Address begins at program address
0027 with 84, which loads the low-order
half of register-4 into the D register.
Next, three left shifts perform the neces-
sary multiplication by eight. The in-
struction A4, at address 002B, loads the
product into the lower half of register-4.
The next instruction, F801 followed by
B4 loads 01 into the high-order half of
register-4. Program address 002F be-
gins the dialing sequence, by using 04 to
load the first digit of the telephone num-
ber into the D register from the memory
location addressed by register-4. The
LDN instruction used here is similar to
the LDA instruction but does not incre-
ment the register afterward. The digit in
the D register must be tested to see if it
is an end of number digit. The test is
implemented by subtracting 0A (0000
1010), or 10 decimal, from the D regis-
ter using FFOA at program address
0030. If the BPZ, 33, instruction at
0032 detects zero or a positive number,
indicating an end-of-number digit, the
program will branch to Read Input
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PROGRAM
Program
Label Address Op Code Mnemonic Comments
Start 0000 7A REQ Make Q output low
Initialize 0001 F8 00 LDI Load 00 (0000 0000) into the D
Stack PTR register

0003 B1 PHI Loads D register into high-order
half of register 1

0004 F8 FF LDI Load FF (1111 1111) into D reg-
ister

0006 Al PLO Loads D register into low-order
half of register 1

0007 E1 SEX Load X register with 1 (0001)

Read 0008 (5] INP Load input port data (switch sta-
Input Switches tus) into D register and into
stack

0009 3208 BZ If no input switches depressed,
branch to Read Input Switches
else next instruction

1-Sec Delay 000B F8 92 LDI Load 92 (1001 0010) into D reg-
ister

000D A2 PLO Loads D register into low-order
half of register-2

O0OE B2 PHI Loads D register into high-order
half of register-2

Delay OOOF 22 DEC Decrement the contents of reg-
ister-2 by 1

0010 92 GHI Load high-order byte of register-
2 into D register

0011 3A OF BNZ If the content of the D register is
not zero, branch to Delay and
continue decrementing register-
2 and testing D register. When D
register contains zero, go to
next instruction

Read 0013 6F* INP Load input port data (switch sta-
tus) into D register and into
stack

Load Code 0014 F800 LDI Loads 00 (0000 0Q000) into D
register
Table Address 0016 B3 PHI Loads D register into high-order
half of register-3

0017 A4 PLO Loads D register into low-order
half of register-4

0018 F8 60 LDI Loads 60 (0110 0000) into D
register (starting address of in-
put table)

001A A3 PLO Loads D register into low-order
half of register-3 (register-3 now
contains the Input Code Table
starting address

Compare 001B 43 LDA Loads D register with the byte
from the memory address con-
tained in register-3 and then in-
crements register-3 by 1

001C F7 SM Subtract content of stack from D
register

001D 32 27 BZ If content of D register is zero,
branch to Calculate Address,
else next instruction

001F 14 INC Increment contents of register-4
by 1 (register-4 contained 00
from address 0017)

0020 84 GLO Load low-order byte of register-
4 into D register

0021 FF 20 SMI Subtract 20 from D register
(20 Hex = 32 decimal)

0023 3A 1B BNZ If content of D register is not
zero, then branch to compare
and continue searching Input
Code Table for a match, else
next instruction

0025 3008 BR No match found in Input Code

AmericanR A

*Use 62 for Product Board
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Table, branch to Read Input
Switches. The program will not
accept a switch combination un-
less the combination is in the In-
put Code Table
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Calculate
Address

Test Digit

Load Digit

Store Digit

Dial Digit

38-millisecond
Delay

Loop 1

62-millisecond
Delay

Loop 2
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0027

0028

0028

002C

002E

002F

0030
0032

0034

00356

0037

0039

003A

0038

003D

003E

0040

0041

0042

0043

0045

0046

0048

0049

0048

004C

004D

004E

0050

84

FE FE FE

A4
F8 01

B4

04

FF OA
3308

44

3A 39

F8 OA

AS

7B
F8 89
A2
F8 06
B2
22
92

3A 41

7A
F8 OF
A2
F8 OA
B2
22
92

3A 4C

25

(Continued overleaf)

GLO

SHL

PLO

LDI

PHI

LDN

SMI
BPZ

LDA

BNZ

LDI

PLO

SEQ

LDi

PLO

LD

PHI

DEC

GHI

BNZ

REQ

LDI

PLO

LDI

PHI

DEC

GHI

BNZ

DEC

Load low-order byte of register-
4 into D register

Shift contents of D register left 3
times. (This multiplies contents
of D register by 8)

Loads D register into low-order
half of register-4

Load D register with 01 (0000
0001)

Load O1 from D register into
high-order half of register-4
(register-4 now contains starting
address of the number to be
dialed)

Load D register with byte from
memory address contained in
register-4

Subtract OA from D register

it content of D register is posi-
tive or zero, the dialing is fin-
ished, branch to Read Input
Switches, else next instruction
Loads D register with byte from
the memory address contained
in register-4 and then incre-
ments register-4 by 1

If content of D register is not
zero, then branch to Store Digit,
else next instruction

Load D register with OA (If digit
loaded into D by 0034 is 00, it
must be converted to 10 deci-
mal)

Load the digit to be dialed from
the D register into the low-order
byte of register 5

Set Q output high (energize out-
put relay)

Load D register with 89 (1000
1001)

Load 89 from D register into low-
order half of register-2

Load D register with 06 {0000
0011)

Load 06 from D register into
high-order half of register-2
Decrement contents of register-
2by 1

Load high-order byte of register-
2 into D register

If content of D register is not
zero, branch to Loop 1. Continue
decrementing, then testing the D
register. When D register con-
tains zero, next instruction

Make Q output low (de-energize
output relay)

Load D register with OF {0000
1111)

Load OF from D register into low-
order half of register-2

Load D register with OA {0000
1010)

Load 09 from D register into
high-order half of register-2
Decrement contents of register-
2by 1

Load high-order byte of register-
2 into D register

if content of D register is not
zero, branch to Loop 2. Continue
decrementing and testing D reg-
ister when D register contains
zero, next instruction

Decrement contents of register-
5 by 1. (Register-5 contains digit
being dialed—see address
0039)

AmericanRadioHictory Com

Switches and dialing ceases. Otherwise,
the dialing sequence continues.

The End of Number Test altered the
digit in the D register, so program ad-
dress 0034 uses the 44, LDA instruction
to reload the digit and advance the
pointer, register-4, to the next digit of
the number. If the digit is zero, it must
be converted to ten (10) before it is
dialed. BNZ at address 0035 forces a
branch to Store Digit if D is not zero. If
D is zero, the LDI instruction F80A
converts the zero to ten. The digit is then
stored in the low-order half of register-5
by the AS instruction located at 0039.
(Don’t forget to add register-5 and its
use to the register and memory utiliza-
tion table.)

Pulse dialing begins with 7B (SEQ)
at address 003 A, followed by a 38-milli-
second delay loop very similar to the
one-second delay discussed earlier. At
the end of the 38-millisecond delay, Q is
reset by 7A at address 0045 and fol-
lowed by a 62-millisecond delay. The
same delay loop is used here. At the end
of the 62-millisecond delay, register-5 is
decremented by 25 to indicate one pulse
of the digit has been dialed. Next, the
low-order half of register-5 is loaded
into the D register using the 85, GLO,
instruction at address 0051. If the digit
has not been completely dialed, the D
register will not be zero and the BNZ
(3A) instruction will make the program
branch back to Dial Digit. When the
digit is complete, the program enters the
300-millisecond interdigit delay begin-
ning at address 0054. This delay is just
like the others. When the delay is over,
the last instruction in the program at
address O0OSE is an unconditional
branch, 30, which sends the program
back to Test Digit to dial the next digit
or end the dialing sequence.

We can now decide where we want to
locate the input table; and, since the pro-
gram ends at address 005F, we can
place this table from address 0060 to
007F. The blank we left at address 0019
in the program can now be filled in with
60, the low-order address of the input
table. We should also add this memory
assignment to the register and memory’
utilization table. The entries for the in-
put table can be derived by making a
table of all the possible switch combina-
tions that use no more than two switches
at a time. There are actually 36 combi-
nations, so we may choose any 32 of the
36 possibilities shown in Fig. 3. The Hex
equivalent of the 32 selected codes will
be entered in memory starting at ad-
dress 0060.

We can now fill in the other blank we
left in the program at address O01E. The
Calculate Address routine starts at
0027, therefore, we will enter 27 at ad-
dress O01E.
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Entering Numbers. Earlier, we de-
cided to store the telephone numbers in
memory locations 0100-0LFF. The di-
gits of the number are entered in the
same order you would dial them. For
example, let’s suppose we want to enter
the following two numbers:

1. Name: Fred Friend
Number: 123-4567
Switch Combination: 1

2. Name: Shop Extension
Number: 1234
Switch Combination: 1 & 2

The first step is to make up a simple
directory, as shown in Fig. 6, to keep
track of entries made. To enter the first
number, fill in Fred Friend, his number
(123-4567), and the selected switch
combination. Next, we want to store the
number in memory as follows:

Address Digit Binary
0100 01 0000 0001
0101 02 0000 0010
0102 03 0000 0011
0103 04 0000 0100
0104 05 0000 0101
0105 06 00000110
0106 07 00000111
0107 OF 0000 1111

Only one digit is stored per address, and
the number is ended with OF as End of
Number Digit. The last step is to load
the Hex code for the switch combination
into the input table. The Hex code must
occur in the same order in the input
table that the number occurs in memo-
ry. From Fig. 6 we see that this number
is the first entry in memory, therefore,
the Hex code must be the first entry in
the input table. We would enter the Hex
code 01 at memory location 0060 of the
input table.

The next number, 1234, is added to
the directory as before; but, since the
number is only four digits long, it will be
entered in memory slightly differently:

Address Digit Binary
0108 01 0000 0001
0109 02 00000010
010A 03 0000 0011
010B 04 0000 0100
010C OF 0000 1111
010D XX
010E XX do not care
O10F XX

In this case, there are three unused
memory locations, 010D-010F. This
number is the second entry in memory,
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PROGRAM (continued)

Program

Label Address Op Code

Mnemonic

Comments

0051 85

0052 3A 3A

300-millisecond 0054 F8 B1
Delay
0056 A2

0057 F8 2C

0059 B2
Loop 3 005A 22
005B 92

005C 3A 5A

005E 30 2F

GLO Load low-order byte of register-

5 into D register

If content of D register is not

zero, branch to Dial Digit. Con-

tinue dialing digit, decrementing

the digit and testing D register.

When D register is zero, next in-

struction

LDI Load D register with B1 (1011

0001)

Load B1 from D register into low-

order half of register-2

LDl Load D register with 2C (0010
1100)

PHI Load 2C from D register into

high-order half of register-2

Decrement contents of register-

2by 1

GHi Load high-order byte of register-

2 into D register

If content of D register is not

zero, branch to Loop 3. Continue

decrementing and testing D reg-

ister. When D register contains

zero, next instruction

Br The digit has been dialed,
branch to Test Digit. This gets
next digit in number and tests it
to see if all the digits have been
dialed

BNZ

PLO

DEC

BNZ

so the Hex code, 03, for the switch com-
bination must be the second entry of the
input table at address 0061. Subsequent
numbers would be added in the same
manner. When it is necessary to dial
more than seven digits, say, to accom-
modate an area code, the number can be
broken up and stored in two locations.
To store 201-123-4567, for example, we
could assign 201 (followed by an end-of-
number digit) to switch 1 and 123-4567
(also followed by an end-of-number di-
git) to switch 1 plus switch 2. Pressing
switch 1 dials the area code; then
switches 1 and 2 together dial the rest of
the number.

If the program is running and switch
one or the combination of switches one
and two is pressed, the program will be-
gin dialing the selected telephone num-
ber. However, if any other valid switch
combinations are entered, the program
may attempt to dial an incorrect or non-
existent telephone number. The byte at
address 0022, which tells the program
when to stop testing entries in the input
table, can prevent this. Since only two
entries in the table represent real tele-
phone numbers thus far, we can place 02
at address 0022; now the program will
only check the first two entries. As more
numbers are added, this byte can be
altered.

Hardware. The computer .system
should be interfaced to the telephone
line by a good 5-12-volt relay with con-

tacts rated at 60 volts dc at 50 mA. The
normally closed relay contacts are wired
in series with the telephone; therefore, if
the computer is powered down or not
being used for dialing, it will not inter-
fere with normal telephone operation.
This program is designed for an EIf 1] or
a Product Board, but some minor hard-
ware changes are required. Referring to
Fig. 1, the eight 22,000-ohm resistors
must be added to the Product Board,
and the 1000-ohm resistor and
2N2222A transistor must be added to
the EIf I11. The strobe input of the input
port on both the Product Board and the
EIf 11 must be tied to + 5 volts to enable
the processor to read the switches.

The project also requires some means
of storing data in a ROM. This means
either a fuse burner for a fuse-type
ROM, or an EPROM programmer for
the type of EPROM used. In the latter
case, an erase device can be used if
incorrect data is entered. Errors burned
into a fuse-type ROM are permanent
and uncorrectable.

Other Uses. The dialer program
could be used in an automatic fire/bur-
glar alarm system by paralleling a
switch from the alarm system to one of
the switches of the dialer. Whether the
task is to dial a telephone number, flash
lights, generate sound, control alarm
systems, or control robots, the micro-
computer can become a powerful tool to
anyone who will learn to use it. o
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Conclusion

BY GEORGE R. STEBER

TABLE I—CODING FOR 1702A ASCII/MORSE EPROM
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0

1

1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
0
0
0
0
(]
0
0
0
(]
0
0
0
0
0
0
0
0
0
0
0
1

B a2 O m ot a et et 22 2200000000000 00000000000C0O00O0O0O0O

ASCII
Character A7 A6 A5 A4 A3
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B2 O o= a2 a2 02200000002 =2 =200000000= 224200000000 000
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>
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Q00002 =-00=20=200000 == =2 a02aaa0=200002=2«000=20=20=20=200=2=00

Morse Octal

D5 D4 D3 D2 D1 ASCIl Morse

101
102
103
104
105
106
107
110
111
112
113
114
115
116
117
120
121
122
123
124
125
126
127
130
131
132
051
082
083
0564
085
086
087

077
0s7

075
073

072
040
177
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014
042
052
022
004
050
026
040
010
074
032
044
016
012
036
054
066
024
020
006
030
060
034
062
072
046
174
170
160
140
100
102
106
116
136
176
324
348
230
122
142
142
124
320
104
011
132

HE first part of this article, in the

January issue, described the circuit
and purpose of the ‘“Morse-A-Keyer”
project. In this issue are details of con-
struction and operation.

Construction. The use of printed-cir-
cuit assembly techniques is recom-
mended. To keep the prototype’s
printed-circuit board compact, a double-
sided pc board was used. Full-size etch-
ing and drilling guides for the board ap-
pear in Fig. 2. If you decide to make
your own board from these guides and
do not have facilities for making plated-
through holes, leads must be soldered to
foil pads on both sides (where applica-
ble) 10 create the proper circuit connec-
tions. If you use a double-sided board
with plated-through holes, component
leads must be soldered only on the bot-
tom side of the pc board. Employ a fine-
tipped, low-wattage soldering iron,
small-diameter 60/40 rosin-core solder,
and IC sockets or Molex Soldercons
when assembling the pc board.

The component-placement guide ap-
pears in Fig. 3. Install the IC sockets or
Molex Soldercons first, the smallest
components next, and then the largest.
Remember to install the jumpers at J/
to setect the desired strobing-pulse po-
larity, at J2 if it is desired that one of the
relay contacts be grounded, and at J3 so
that + 5 volts from the supply can reach
the Morse-A-Keyer circuit. Observe the
polarities and pin basings of all electro-
lytic capacitors and semiconductors.
Note that the + 5-volt power supply, the
sidetone speaker, SPEED control R30, re-
lay-protective components R24 and
CI7, and BUFFER FLULL LEDI are not
mounted on the pc board. These items,
varjous switches, input and output con-
nectors, and an ASCII keyboard if de-
sired, should be mounted on a suitable
metal enclosure. The pc board can be
secured to the keyboard by standoffs.

The 1702A PROM, ICI2, must be
properly programmed. Its truth table
appears in Table I. If you want to pro-
gram your own PROM but don’t know
how to do so, consult the PROM pro-
grammer construction article that ap-
peared in the February 1978 issue of
this magazine. Some semiconductor
dealers will program the device for you
if you include the truth table with your
order for the device.

Operation. The Morse-A-Keyer is
very easy to use. Preparing the project
for Morse generation involves connect-
ing an ASCII source to its data input
lines, applying power to its supply, con-
necting its keyed output to the keying
line of the transmitter or transceiver
with which it is to be used (if any), and
applying an ASCII character to its in-
put to generate a (silent) space. This ini-
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Fig. 3. The component placement guide for the project’s pc
board. Circuit points corresponding to those that appear
in the schematic diagram are called out by letter designations.

tialization is necessary because when the
project is first powered, its flip-flops’
outputs can assume random logic states.
This can be accomplished by tapping the
space bar of an ASCII keyboard if such
a keyboard is used. Actually, any char-
acter will work, but the space bar is the
most convenient. The settings of the
SPEED and sidetone VOLUME controls are
matters of user preference.

The Morse-A-Keyer as designed can
transmit code at a rate from 5 to 35
wpm. This range can easily be modified

KIT ORDERING
INFORMATION

The following Is avallable from M-
crocraft Corp., Box 513, Thlensville,
Wl 53092 (414-241-8144): Complete
kit ot parts Including etched and
drllled printed-circult board, all items
In Parts List Including ASCII keyboard,
power supply, and prepunched and
lettered enclosure (No. MAK-K) for
$159.95 plus $5.00 postage and han-
dling. Also avallable from the same
source: Kit Including etched and
drilled pc board and all parts that
mount on It (No. EPK-K) for $69.95
plus $3.00 postage and handiing;
etched and drilled pc board (No. PCB-
K) for $12.50 plus $2.00 postage and
handiing; preprogrammed 1702A
PROM (No. PROM-K) for $10.00 plus
$1.50 postage and handiing. Wiscon-
sin resldents, add 4% sales tax.
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by changing the value of R/2. For ex-
ample, if a component with a resistance
that is less than the specified 82 kilohms
is used as R/2, the project’s top speed
will be greater than 35 wpm.

When feeding ASCII data into the
project by means of a keyboard or some
other source, do so at approximately the
same rate that is selected by the setting
of the sPEED control. The Morse-A-Key-
er’s 16-character elastic buffer will com-
pensate to some extent for variations in
the rate at which data is presented to its
input lines so that the generated code
that appears at its output will have con-
stant speed and spacing. However, if the
SPEED control is set for S wpm and
ASCII data is applied to the input lines
at a rate of 20 wpm, the buffer will
quickly overflow (this condition is indi-
cated by the BUFFER FULL LED glowing)
and characters will be lost.

One final point—if you transmit a
CQ at 35 wpm, be prepared to receive a
reply at the same speed. If you can copy
code that fast, or have a Morse decoding
device such as the Morse-A-Word (see
PopuLAR: ELECTRONICS for March and
April 1979), you're all set for a brisk,
breezy QSO! o

In the first part of this article, the
value of C6 on the schematic should
have been 0.47 uF not 47 uF and capaci-
tor CI0 should have been connected be-
tween + 5 volts and ground, with the coil
of relay K1 connected directly to the
supply.—Ed.

ILP AUDIO MODULES
A new concept in audio design
Compact high performance modules
ldeal for * Home music systems
* Subwoofers and bi-amplification
* Musical instrument amplification
* Professional sound reinforcement

MODULAR SYSTEMS
APPROACH ALLOWS YOU TO
BUY ONLY WHAT YOU NEED!

* Stereo or Mono, you decide wattage
* Basic power or with preamplification

* Start simple, expand when you need
to * Design your own custom cases

FULL FIVE YEAR WARRANTY

Power Ampliflers
« Builtin heatsinks

« Protected circultry
«No external parts
required
» 5 gimple
connections

HY50 30 watts RMS $28.95

High performance amp with rugqed aluminum heat-
sinks. Measure oniy 4” x 2" x 1" thick! Mounts with
2 screws. Glves 30 watts RMS at 0.02% distortion.
Response 10 — 45 KHz. 4 to 16 ohms.  +25 VI2A.

HY30. 15 watts RMS. Size/specs as HY50. 20 V/2A. 25.95
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High performance amplifier with

large heatsink area for cool opera-

tion. Fuly protected clrcuitry. Distor-

tion only 0.01% at 120 watts AMS (1
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ratio 108 db. Only five connections.
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HY120. 60 W RMS. Specs/size as HY200. 35 V/2A. §9.95

HYA400 240 watts (4 ohm). Double the power,
double heatsink area! Same specs as HY 120/200. May
be used into 8 ohms at reduced output. sgg 95
4" x 412" x 4", +45VI4A ... ....... »

HY400 bridging clrcult for 480 watts available 1981,

PreAmpliflers

HY686 Stereo HYS

$48.95 e
$25.95

Inputs for RIAA phono, tape with monitor, tuner, aux-
iliary and microphone; full tone control circuitry. in-
credible performance: Response DC to 100 KHz,
distortion 0.05%, S/N 90 db. Output to 4.5 V RMS, Sup-
plied with edge connectors. Compact. Rellable. Inter-
nal voltage regulation — use from 15 to 50 V safely!

May be used in multiples for PA, instrument mixers
etc. Order optional pcb's to extend ed?e connectors:
B8 (for HY6) $3.75 and B686 (for HYE6) $4.75

Power Supplies

Circuit boards with all components plus TOROIDAL
transformers (except PSU30 and 36). Toroidals are half
the size and weight of conventional transformers; and
are quieter and more efficlent. Note: HY6 and HY66
can also be powered from any supply.

PSUS0for1or2HY50 .......ooooivneianinns $33.60

PSUBOfOr1HY120 . ......oviiiiiiens $51.00
PSU70for1or2HY120 ..........cvenniinn $64.00
PSUB0fOr1HY200 ........coviiiieenennnnn $65.50
PSU180 for 1 HY4000r2HY200 . ............. $89.50
PSU3Bfor10r2HY30 .............covnnnnn $33.60
PSU30 for 12 HY6 or 6 HYB6 - -....... ... ... $22.95

Telephone Order (716) 849-0735
DEALER AND OEM ENQUIRIES INVITED

G’.a Ds TDHE Electronics
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Name
Address
City Zip
Please send
Amt. encl d
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Number Exp.

In Canada: Gladstone Electronics, 1736 Avenue Rd.,
Toronto {(416) 787-1448
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SEPE

By John McVeigh,
Technical Editor

Using Laser Diodes

Q. I am interested in using an infrared
laser diode in a target game. I would like
to know what kind of power supply and
detector I should use. Also, must I use a
lens to focus the infrared output, or does

the diode produce a narrow beam like a
visible, gas-tube laser?>— Peter Dix, Mil-
waukee, WI

A. Single-heterostructure (SH) laser
diodes, the type that are supplied at bar-
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gain prices by some of the merchants
who advertise in this magazine, must be
driven by narrow current pulses of at
least 5 or 10 amperes. These diodes will
not lase until the forward current ex-
ceeds a threshold known as J,;. As the
forward current increases above J,;, the
optical power increases linearly. The J,
of SH diodes is typically 5 to 10 am-
peres, but this much current can only be
applied in pulses of no greater duration
than 200 nanoseconds. Otherwise, the
diode will literally explode.

The avalanche-transistor circuit
shown in the figure will provide high-
current pulses only 50 to 75 nanoseconds
in duration. Different transistors aval-

g
100K al

Clo T~
OIpF
250V

4

anche at different voltages, so you'll
have to select a specific transistor for
your particular laser. Don’t incorporate
the diode into the circuit until you have
selected a transistor that will provide an
acceptable level of current and have ver-
ified the operation of the circuit.

Select Q! by connecting a short cop-
per wire in place of the diode and moni-
toring the voltage developed across R4
by means of a fast (15-MHz) scope.
Keeping leads as short as possible, tem-
porarily connect a transistor as @/ and
monitor the scope trace. If the circuit is
oscillating (and it will with most npn
switching transistors), the vertical am-
plitude of the pulses across R4 in volts
will equal their peak current in amperes.
Select a transistor that delivers two and
a half to three times your diode’s J,
which rating is usually supplied with the
device.

In the circuit shown, S/ can be a trig-
ger-actuated momentary switch, and the
entire circuit can be mounted in the
body of a fake rifle.

The beam generated by an SH laser
diode is invisible and occupies a fairly
broad field—about 20 x 40 degrees. To
see the beam, you’ll need an infrared-to-
visible-light converter. The most inex-
pensive converter is a plastic, phosphor-
coated " infrared viewing card that is
available for about $30 from Kodak
Special Products Sales, Rochester, NY
14650. With the help of an image con-
verter, you can compress the wide beam
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of infrared light into a pencil-thin beam
as narrow as that emitted by a helium-
neon tube laser. All you need is a convex
f1 lens, which is available from Edmund
Scientific Co., or one of the other optics
dealers.

Any sensor that is to be used must be
sensitive to the laser’s 900-nanometer
infrared radiation. Silicon photodiodes
driving fast amplifiers are best. A
phase-locked receiving loop can be used
as a detector if the pulse rate of the
transmitter (determined by the setting
of R2) is within the lock range of the
loop. The amplified error-voltage output
of the loop can be used to drive digital
scoring circuits. Ideas for the infrared
link can be gleaned from Forrest Mims’
“Experimenter’s Corner,’ especially the
September 1977, March 1979, July
1980 and August 1980 installments, and
the January 1979, February 1979, and
July 1979 “Projects of the Month,” all of
which helped me formulate a response
to your question.

Front-End Overload

Q. I have a general-coverage shortwave
receiver that picks up signals from local
AM broadcast stations on the shortwave
bands. What can I do to remedy this situ-
ation?—Marvin Rosen, Baltimore, MD

A. Assuming that the AM broadcast-
station transmitters are not radiating
harmonics of their fundamental fre-
quencies, the spurious signals that you
are noting on the shortwave bands are
the result of nonlinearities in your re-
ceiver. This not-uncommon situation ar-
ises when the “offending” signal is very
strong or when the receiver lacks suffi-
cient ability to reject out-of-band sig-
nals. One possible solution is to attenu-

PARALLEL WAVE
TRAP
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ate the AM broadcast signals by means
of a wave trap. If a series LC circuit
tuned to the frequency of the offending
signal is connected between the receiv-
er’s antenna input and ground, the tuned
circuit will offer a low-impedance shunt
path to ground. The frequencies of the
shortwave stations that you want to re-
ceive will be so far removed from the
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resonant frequency of the trap that the
trap will not adversely affect them. A
suitable trap can be fashioned from a
10-t0-365-pF variable capacitor and a
ferrite loopstick inductor. Both compo-
nents can be salvaged from a discarded
AM radio.

To use the trap, simply adjust the
variable capacitor for minimum spu-
rious response in the receiver. If one sec-
tion of trapping is insufficient, it can be
augmented by means of a parallel wave
trap (see figure) constructed from simi-
lar components and placed between the

antenna input of the receiver and the
antenna.

Another solution is to use an active or
passive r-f preselector with a band-pass
response. Some antenna tuners provide
this as a bonus in addition to their im-
pedance-matching function. If you de-
cide to try an active preselector, be sure
to choose a design that employs devices
known for their ability to resist strong-
signal overload. The excellent ability of
MOSFETS to cope with high-level input
signals makes them ideal candidates for
this application.
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Many Important articles covering a
variety of interests in the broad field of electronics are published in
POPULAR ELECTRONICS. Reprints of selected articles and test reports are now
available in the event that you missed some you would like to have for
reference or study purposes—or for projects you wish to build. Reprints are

only $2 each; $1 for those marked with an asterisk. Minimum order is $6.
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vow the New FTC Hi-Fi Rules Affect
ou
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Build An Audio Compander
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How To Select A Microcomputer
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TR-80 “Real Time" Timer
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Programming Details
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Build The Pixie Graphic Display
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Tic-Tac-Toe For Elf Computer
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How To Design Your Own Power
Supplies
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Batteries

Build A Gas & Fume Detector
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Programming Calculators For Fun
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How To Design TTL Digital Systems
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Test reports I
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Kenwood Model TS-820 Amateur
Radio Transceiver

Ten-Tec Century/21 Ham Transceiver
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McKay Dymek Receiver

Realistic Receiver

Grundig Communications
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B&K-Precision Model 280 Digital
Multimeter

Ballantine Model 1010A Dual-Trace
Scope

Fluke Model 8020A Digital Multimeter
Hewilett-Packard Model 280 Digital
Multimeter

Sencore Model TF-70 Portable
Transistor Tester

Triplet Model 60 Analog Multimeter
B&K Precision Model 1820 Universal
Frequency Counter

Spectrum Analyzer

Phillips Oscilloscope
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The sharpest picture ever achieved
in big-screen projection TV

The new Heathkit Screen Star sets a new
standard in picture quality for big-screen
projection TV. The finest F1.0 lenses you
can buy produce one of the clearest,
brightest pictures ever.

Imagine watching all your favorite TV
movies and sports events on a big 6-foot
diagonal screen. Heathkit's three-tube
projection gives you brighter, more vivid
color. And it's a lot easier to build than
conventional TV's.

A complete computer system in one
compact unit

The Heathkit All-In-One Computer takes
the guesswork out of selecting a bal-
anced computer system. It includes
built-in floppy storage, smart terminal,
heavy-duty keyboard, 12-key numeric
pad, Z80 CPU, and 16K RAM expandable
to 48K—all in one compact unit.
Two Z80 microprocessors mean ter-
minal and computer never share
power. So both can operate faster
on more complex programs. And
there's no better way to learn
about computers than to build
one yourself.

The only computerized home
weather station for instant, up-to-_
the-minute weather reports

Just push a button for reliable weather
information anytime you need it with
the unique Heathkit Weather Station.

It gives you digital readouts of

F or C temperatures, wind speed in
miles or kilometers per hour or in
knots, wind direction, barometric
pressure, date and time of day, even
the wind chill factor.

This microprocessor-based weather
computer has memory to store data
and precision infra-red sensing
devices built into the outdoor trans-
mitter. And it's very easy to build.

The finest stereo receiver ever
introduced by one of the

leaders in qudio technology

It's loaded with luxury features that
let you adjust your music to your
preference.

Special features include a Precision
Tuning System (PTS) that automati-
cally corrects mistuning. 5-section FM
tuning capacitor gives you maximum

rejection of unwanted signals for lower
noise, cleaner sound. Digital frequency
readout, center tune meter, and flywheel

loaded tuning are just a few of the lux-

T ury touches. Complete
specifications are in the
latest Heathkit Catalog.

FREE CATALOG

See all the newest innovations in build-it-

yourself kits in the latest free Heathkit Catalog.
!t contains nearly 400 exciting kits for your home,
work or pleasure. Send today.

'_ _______________________ -

™ | Send to: Heath Company, Dept. 010-742 |

| I Benton Harbor, MI 49022 I

— | Yes, please send me a Heathkit Catalog. :

! Iam not currently receiving your catalogs. |

@ 4¢

( |

Name |

I I

If coupon is missing, write Heath Co., | Address I

Dept. 010-742 | |

Benton Harbor, MI 49022 | City State I

Heathkit Products are also sold and serviced at Heathkit Electronic I |

Centers (units of Veritechnology Electronics Corporaticn) in major CL.725A Zip |

cities throughout the U.S. See your white pages. S o
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(orders over $250 require 25% deposit) there is a $5.00
handling charge. UPS Blue Label, Air Freight
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SOLID-SHTE

LOPMENTS

A New Super LED

NEW-PRODUCT announcement

in a recent issue of an electronics
trade magazine described a recently de-
veloped family of “super-high-output”
infrared light-emitting diodes. My ini-
tial reaction to this item was one of skep-
ticism, because over the past several
years a number of companies have an-
nounced new high-power LEDs. In fact,
all of these “new” LEDs deliver approx-
imately the same amount of optical pow-
er—6 milliwatts at a forward current of
100 milliamperes. Nevertheless, I wrote
to the manufacturer, Xciton Corpora-
tion, and requested more information.

Xciton sent a package of data sheets
which revealed the new “super” LEDs
are made from (AlGa)As, a compound
which emits at a wavelength of 880 nm
in the near infrared. The data sheets
claimed that the new diodes have twice
the power-conversion efficiency of com-
parable GaAs:Si LEDs, whose radiation
is at the longer wavelength of 940 nm.
Xciton’s data seemed in order, so I sent
for sample LEDs for evaluation.

When the new LEDs arrived, I meas-
ured their power output using a cali-
brated Centralab Model CS-12 silicon
detector. In all cases, the new (AlGa)As
diodes were indeed twice as efficient as
similar GaAs:Si emitters. Incredibly, at
forward currents of less than 30 mil-
liamperes, one of the new diodes exhibit-
ed a power-conversion efficiency fully
22 times greater than that of a compa-
rable GaAs:Si unit!

Figure 1 compares the power output
of one of the new (AlGa)As emitters,
the Model XC-880-C, with that of a
high-quality GaAs:Si emitter, Optron’s
Model OP-195. I made the graph with
the help of the Centralab calibrated de-
tector. Note that, at a forward current
of 30 milliamperes, the power output of
the Model XC-880-C diode is three
times that of the Model OP-195. The
power-conversion efficiencies of the two
emitters are 6.5 percent and 2.6 percent,
respectively.

The results given in Fig. 1 are some-
what conservative, because both diodes
are encapsulated in T-13% standard-
diameter epoxy packages. Diodes
housed in these packages emit off-axis
radiation which is not intercepted by the
calibrated detector and is therefore not
measured. Nevertheless, because both
diodes are installed in identical pack-
ages, Fig. 1 provides a fair comparison
of the outputs of the two diodes.

Now that Xciton’s claim about the ef-
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ficiency of its new emitters has been vin-
dicated, let’s look at the specified output
powers for the most powerful members
of this new family of LEDs. There are
three series of epoxy-encapsulated
diodes and two series of metal-package
diodes, each series being divided into
four power-output categories desig-
nated, in ascending order, A,B,C and D.

The most powerful epoxy-encapsu-
lated diodes include a miniature, wide-
emission-angle, T-1-packaged version
(XC-1288-D), and both narrow- and
wide-emission-angle,  T-13s-packaged
versions (XC-880-D and XC-881-D, re-
spectively). All three of these diodes
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Fig. 1. Comparing power outputs of
two types of light-emitting diodes.
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Fig. 2. Response of silicon phototransistor
compared to emission wavelengths of LEDs.
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Fig. 3. How LED emissions are reduced
by atmospheric absorption.
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solid-state developments

emit 5.0 milliwatts at only 20 milliam-
peres of forward current!

The most powerful metal-package
versions include both flat-window (XC-
88-FD) and lens (XC-88-PD) configu-
rations in TO-46 packages. Both emit
12.0 milliwatts at 100 milliamperes!

There are at least sixteen individual
diodes in this new family of 880-nm
emitters, so it’s not possible to include
all their specifications here. For data
sheets, write to Xciton Corporation
(Shaker Park, 5 Hemlock Street, La-
tham, NY 12110).

Applications for Super LEDs. The
new 880-nm super LEDs offer several
important advantages over conventional
infrared emitters. Their very high out-
put-power levels, for example, mean
that optical communication, ranging,
and detection systems can be designed
using less-sensitive receivers. Alterna-
tively, if the new super LEDs are substi-
tuted for older, less powerful emitters in
existing circuits, transmitter drive cur-
rents can be reduced substantially. This
can be particularly beneficial in battery-
powered applications.

The 880-nm emission wavelength of
the new LEDs offers important advan-
tages, also. As Fig. 2 shows, the peak-
emission wavelength of the new emitters
is much closer to the peak-sensitivity re-
gion of silicon phototransistors. Another
advantage is that, although the radia-
tion from a 940-nm emitter is totally
invisible, that from an 880-nm LED is
visible as a dim, red glow. The beam is
too faint to be obvious, so the new LEDs
can be used in applications where an
essentially invisible beam is desired (as
in an intrusion alarm). However, its
slight visibility solves a problem that has
always beset users of infrared LEDs—
the desire to know quickly whether or
not the LED is actually radiating.

A less obvious advantage of the 880-
nm wavelength radiated by the new
LEDs is substantially reduced atmos-
pheric absorption. Figure 3, which is ex-
tracted from a small portion of a wall
chart published by the Santa Barbara
Research Center of the Hughes Aircraft
Company, shows that some wavelengths
are heavily attenuated due to absorption
by atmospheric water vapor. Note that
940 nm is within one of these absorption

regions. On the other hand, the more
powerful emissions from 880-nm LEDs
fall within a very high transmission re-
gion known as a window.

We can therefore conclude that, for
long-range, free-space light-wave com-
munications and detection, the 880-nm
emitter is superior to the 940-nm emit-
ter. Its output power can be twice as
high for a given forward current through
the LED and it will be subject to only
approximately one-half the atmospheric
attenuation.

Unfortunately, the excellent atmos-
pheric transmission at 880 nm poses a
possible problem if a super-LED light-
wave communication or detection sys-
tem is to be used during daylight hours.
Sunlight can cause substantial interfer-
ence in such systems. At sea level, solar
radiation at 880 nm is 0.07 watts/
meter?, nearly twice that at 940 nm—
0.04 watts/meter2. Therefore, potential
receiver noise at the shorter wavelength
is almost double that at the longer wave-
length. This problem can be alleviated
by using a narrow-bandpass optical fil-
ter at the detector of a light-wave receiv-
er and by reducing its field of view.

Incidentally, another drawback of the
new super LEDs is their relatively slow
rise and fall times—approximately one
microsecond. This limits their informa-
tion-carrying capacity to about 400
kHz, which is more than adequate for
carrying as many as 100 voice channels,
but which is at best marginal for video
and high-data-rate applications.
GaAs:Si LEDs are about as slow as the
new super LEDs.

Based upon previous reader response
to infrared construction projects in this
magazine, many of you will want to
know how you can purchase these new
super LEDs. You can’t buy small quan-
tities of the new diodes from Xciton,
because the company has a minimum
billing of $100. Many electronic-parts
dealers, however, will sell the diodes in
small quantities. Ask Xciton to send you
a list of dealers who sell its products.

Incidentally, it’s possible that some
mail-order dealers will include the new
880-nm super LEDs in their product
lines. If so, pay close attention to the
part numbers because Xciton super
LEDs are graded according to power
output. Remember than an “A” suffix

LT
{ ]
wett gy,
g’ a 8 .
] v . B '. p : 8 Beckman Instruments’
\ «\ 1. .ll"'. o Model 739 liquid
U S ] ..... crystal displays

FEBRUARY 1981

consume 20 microwatls
and can be read at
distances up to 5 feet.

e et A nRadinHictory Comre— —

CABLE TV
CONVERTERS

AND OTHER
00D STUFF!
SMASHING ALL SALES RECORDS — OUR NEW

30 CHANNEL CABLE TV CONVERTER!

Converts mid & super
band cable channels
for viewing on your
TV st

HOT NEW IMPORT! REMOTE CONTROL
30 CHANNEL CABLE TV CONVERTER!

9 5 Inctudes remote TV

on of! switch and
7995 hine tumina conolt
srags Mo BN

e /10

ETCO WIKII WIRELESS —
THE ULTIMATE CABLE TV CONVERTER!

'—-":'_'_ S Ser TV 10 channc: 3 00
— - and the hand held
| M mmm- control does

VIDCOR 2000 CONVERTER ELIMINA‘I’ES PROBLEMS
WHEN TAPING FROM CABLE T

95 Restores your VCR s capa —
braytor pr ammi e
Hore’ remate thaoel con WIDCOR
vo! Enabes vdeotang 2000
of une cable program vem
while satching anothy WANAL COMVERTER
20VASSO

No
UNUSUAL FACTORY SURPLUS
MID-BAND - SUPER-BAND CABLE TV TUNER
Converts cable channels to a 95

common IF lrequency Expers
menters Ik cable conver

ters decoders etc Mith s”/-"“z
schemauc No. 28IVAIe2 e
[ZBBVATH Dutarted schem. | & e sheer 5150|

FACTORY SURPLUS UHF TUNERS

Y SR
All sold state | daa tor exper
395 imental work building cable TV
/10 cunverter. atc No 29350099

MINIATURE FM WIRELESS MICROPHONE

Hides in the palm of your
hand Reception on ary stan
dard FM radio or recaiver g
No. 293vasm
e« /10

QUARTER-MILE WIRELESS MICROPHONE
& RECEIVER SYSTEM

FCC aporoved crystal controlled

wueless mike & receiver All

battery operated Electret wide )
$49.95 range resvonse VU rter o
e./5 No. 29avAOR

ETCO GENERAL PURPOSE TUBE TESTER

IN KIT FORM Checks for lea 5
kage. shorts. emision 7 9

octal loctal compacireny, nu

wistors In portable case

No. m“‘

Wired No 200TE060 - 879.95

Pix tube adapler  200TEIM4  §19 95

9 5 Impossile 1 |t at any
price

3 mnutet — No  290VABOS
$4.49 6 minutes — No  290VAS0E
/10

IN STOCK — THE MUR
CORDLESS TELEPHONE SYSTEMI

$1290.96
wlS

SALE OF OUARTZ BATTE RY
OPERATED CLOCK MOVEMENTS!
Accuracy of 1 min yea un
10 4 years uperation on 1 atka
e € cell Imported fiom
Hest Germany No  280VASS1
200VAMS Marchmg m-—u- szaslm l \

20 AMP REGULATED 'IZVDC POWER SUPPLY!

138 vdeno load 126 vde utt
load Eas ly handles hem staton
marine radio, SSB inears uh to
400w P E P Bran new foctory
—=——o— sealed carrons No. Z5QVAIM Saz05

e /5
L 290VA5 2 abave, IOampt $49.95 3936 ea /6

— OUR LATEST 98 PAGE
FASCINATING CATALOG
am kel R g e tem
elect o o ey ar ssial
oter Wrteor W he
nist - Carttumber beow

L
D A I N .
= E£TCO ELECTRONICS
EMCIOFRIE SHOPPING CENTER
PLATTSBURGH N.Y. 1290
Chack w1th order, please Visa & Masiercard DK 1Surry, no CO D s, Add 185%
tor UPE & Handling LE xcess refundedl N Y Siate rescdenis add 7% sales tax.

Dealer & Export inquitier invited Our telephane order desk never closes
cai 1 518 661 8700

CIRCLE NO. 22 ON FREE INFORMATION CARD g3




AMERICA'S
BEST SELLING
SCANNER
JUST GOT
EVEN BETTER.

Look what you get with the
Bearcat 210 XL. Exciting. new
spaceage styling. No-crystal,
pushbutton tuning. New, 18 chan-
nel, 6-band coverage of over 6000
frequencies. And features like 2
scan speeds. Automatic Squelch,
Search, and Lockout. Direct Chan-
nel Access. Selective Scan Delay.
And much more. There's never
been a Scanner like the Bearcat
210XL

Bring home all the real excite-
ment of scanming, and save'
Bearcat 180 features a smooth
keyless keyboard for all controis
ncluding volume and squelch Has
5-band. 18 channel coverage
Prionty Selechive Scan Delay
Automatic Lockoul and Search
Andmuch more Bearcat s number
one in scanning

“TAKE [T FROM A

Add $6.00 per scanner for U.P.S. ground
shipping in the continental U.S. or $12.00
for U.P.S. airshipping. Send your cashier's
check or money order to our address
below or order by phone if you have a
Visa or Master Charge card. Order today!

™

A COMMUNICATIONS
ELECTRONICS™

854 Phoenix O Box 1002 O Ann Arbor, Michigan 48106 U.S.A.
Call TOLL-FREE (800) 521-4414 or outside U.S.A. (313) 994-4444
CIRCLE NO. 1 ON FREE INFORMATION CARD

solid-state development

denotes the lowest output-power catego-
ry while a “D” suffix denotes the high-
est category..Be wary of buying diodes
from dealers who fail to give the suffix!

Xciton isn’t the only company that
makes (AlGa)As LEDs. Laser Diode
Laboratories, RCA and other compa-
nies make LEDs and injection lasers
from this compound, but their products
are usually communications-grade, fast-
risetime devices. None is as efficient as
the Xciton diodes. Hopefully, other
companies will see the light and follow
Xciton’s lead by introducing other ver-
sions of the new, super-powerful 880-nm
LEDs. These devices are just what many
experimenters have been waiting for,
and I can hardly wait to build some
working systems using the ones with
which I've been tinkering.

Solid-State Detective Story Up-
date. In the September 1980 column,
I described a mysterious problem which
has plagued some large-capacity memo-
ry chips. The problem is the occasional,
seemingly random loss of stored bits.
You will recall, if you read that column,
that the source of this problem had been
traced to alpha particles emitted by ra-
dioactive contaminants in the ceramic
and plastic compounds used to make
packages for memory chips.

That column has generated some in-
teresting feedback from readers. Dr.
Stephen R. Coover, a research assistant
professor at the University of North
Carolina, wrote “I found your attempt
to induce soft errors in an Intel 2101
RAM by alpha irradiation from a lamp
mantle to be intriguing. Although it was
not indicated, I assume the irradiation
was performed on an intact, encapsu-
lated chip. Alpha irradiation of an en-
capsulated chip would be ineffective in
inducing soft errors, as the alpha parti-
cles could not penetrate the chip deeply
enough to reach the active silicon layers.
Possibly this explains why you could not
detect any errors.”

Dr. Coover is correct. I conducted the
experiment with an intact chip. [ would
like to try it with an exposed chip, but
haven’t determined a way to remove the
top of the package without damaging
the chip or the bonding wires.

Gary E. Hower, a radiation physicist
in Wichita, KS and Phil Spray, an engi-
neer in Amarillo, TX wrote letters very
similar to Dr. Coover’s. They also dis-
cussed the fact that alpha particles are
not generally detectable with conven-
tional Geiger counters because such par-
ticles are blocked by the tube wall. I had
mentioned in the column a miniature ra-
diation detector with which I can detect
the radiation emitted by a lamp mantle.
Perhaps my counter is detecting gamma
emissions from the thorium in the lamp
mantle. Phil Spray, however, observed
that the gamma emission from natural
thorium possesses very low energy (55
keV) while the alpha emission is more
energetic (3.98 MeV).

J. F. Ziegler of IBM’s Thomas J.
Watson Research Center has sent a fas-
cinating paper he wrote with W. A. Lan-
ford. It’s entitled, “Effect of Cosmic
Rays on Computer Memories,” and it
appeared in the November 16, 1979 is-
sue of Science (pp. 776-788). Be sure to
read this paper if you're interested in
this topic. You can find back issues of
Science at most libraries.

New Components. Beckman Instru-
ments, Inc. (2500 Harbor Blvd., Box
3100, Fullerton, CA 92634) has intro-
duced a new series of liquid-crystal dis-
plays, designated the 739 series.

These displays consume only 20 mi-
crowatts of power, and their 0.4- or 0.5-
inch digits can be read at distances up to
S feet. High-temperature-range versions
which operate from —10° to 85°C are
also available (739A series).

For those who want to experiment
with LC displays, Beckman offers the
750-2 LCD Designer’s Kit, which in-
cludes polarizers, display, connector/
bezel assembly, elastomeric contacts,
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Fig. 4. Pinout of Texas Instruments’
TL311 NMOS comparator.
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etched circuit board and hardware. Also
included is an instruction folder. The kit
is available for $11.95 from Beckman
distributors, not directly from the manu-
facturer. You can consult the manufac-
turer, however, or a standard reference
like Electronic Design’s Gold Book, for
the nearest Beckman distributor.

Texas Instruments has announced a
unique NFET comparator designed for
single-ended supply operation. The new
chip, whose pinout is shown in Fig. 4,
will accept input signals at V_ or
ground. The chip is designatecj the
TL311. Its n-channel JFET input pro-
vides an input impedance of 10'2 ohms.
Response time is a very fast 165 nano-
seconds and current consumption is only
2.5 milliamperes. Because the chip can
be powered by a single +5-volt supply
(or by a = 15-volt supply), it’s sure to
become very popular among analog-cir-
cuit designers. It is ideally suited for:
TTL-interface applications.
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CMOS Basics: The 4011 Quad NAND Gate

TS common knowledge that CMOS integrated circuits

lacking internal zener protection are vulnerable to electro-
static damage. That’s why many experimenters are reluctant
to use them. This month we’re going to try to convince those
of you who shy away from CMOS to get your feet wet by
experimenting with one of the most basic CMOS chips, the
4011 quad 2-input NAND gate. In doing this, we hope to
make clear the advantages of CMOS to those of you who still
use TTL exclusively in your projects.

As you’ll see by building the circuits that follow, CMOS is
in many respects much more versatile and easier to use than
TTL. Its principal advantages are its wide operating voltage
range, low current consumption, and high input impedance.
CMOS chips also provide very good noise immunity and large
fan-out (that is, the number of gate inputs that can be driven
by a single output). The only major advantage TTL has over
CMOS is considerably greater switching speed. Typical max-
imum speeds for CMOS logic range from 1 to 5 MHz.

Using CMOS Chips. The circuits described here will en-
able you to learn firsthand about the operating characteristics
and requirements which distinguish CMOS from TTL. Prob-
ably the most important requirement is that every input pin of
a CMOS chip must go somewhere. If the pin is unused, it
must be connected to Vpp (the positive supply voltage) or
Vgg (the negative supply voltage, which is usually ground).
Otherwise, stray signals can enter the device via the unused
pin, turn on a gate, and cause a very large current to flow.
This can cause the chip to overheat or exhibit erratic,
unpredictable operation.

Another important difference is power-supply voltage.
TTL must be operated within half a volt of +35 volts. Most
CMOS chips can be operated with a potential difference
between the Vpp and Vgg terminals of from +3 to +15
volts. Although tEc wide opé€rating voltage range of CMOS is
very desirable, its ultra-low current consumption is even more
important. At a switching speed of 1 MHz, for example, a
typical CMOS gate draws only 0.1 milliampere when the sup-
ply voltage is +5 volts and only 0.2 milliampere when it is
+ 10 volts.

Today's CMOS chips are less vulnerable to electrostatic-
discharge damage than those of older vintage, thanks to pro-
tective zener diodes diffused across their inputs. These diodes
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Fig. 1. Pin outline for a 4011 quad 2-input NAND gate.
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shunt high voltages (generated as static electricity by simple
physical handling) away from the delicate gate structures of
CMOS devices. Nevertheless, always play it safe and follow
standard CMOS handling precautions.

® Never store CMOS chips in nonconductive plastic trays,
bags or foam.

® Always place CMOS chips pins down on a conductive
aluminum foil sheet or tray when the chips are not being
stored in conductive foam. T

® Avoid touching the pins of CMOS chips.

® Use a grounded or battery-powered soldering iron to
solder the pins of CMOS chips. Better yet, employ IC sockets
or Molex Soldercons.

Recently, there have been reports that some so-called con-
ductive plastic bags and foams intended for the storage of

+9v

Fig. 2. Circuit for an ultra-simple CMOS tone generator.

CMOS chips are not nearly as effective as they are supposed
to be at protecting the chips from static discharge damage.
You can avoid this potential problem by plugging CMOS
chips you want to store into a flat piece of foam plastic
wrapped with aluminum foil.

Figure 1 is the pinout of one of the simplest CMOS gate
packages, the 4011 quad 2-input NAND gate. If you're a
veteran TTL user, you will immediately notice that the gates
connected to pins 4, 5 and 6 and pins 8, 9 and 10 are oriented
in the opposite direction as compared to the corresponding
gates in the 7400, the TTL counterpart to the 4011. Be sure to
keep that in mind when you use the 4011 in the circuits here.

Audio Oscillator. Figure 2 shows a simple tone generator
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Fig. 3. Schematic of a CMOS LED flasher.
85
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Fig. 4. Simple touch switch includes ENABLE input.

made from half of a 4011. The circuit delivers a 1-kHz square
wave to a miniature 8-ohm speaker. The frequency of the out-
put signal can be increased by decreasing the value of CI.

The square-wave output can be made more symmetrical by
inserting a 1-megohm resistor between pins 1 and 2 of the
4011 and the common connection of R/ and CI. For
increased drive capability, connect together all four inputs
and both outputs of the two unused gates (Cand D) to form a
buffer which is then inserted between pin 4 and the speaker.

You can turn the tone generator on and off with an external
logic signal by disconnecting one of the inputs of the first gate
and using it as an enable input. The circuit will oscillate when
the enable input is at logic 1.

LED Flasher. Figure 3 schematically shows an LED flash-
er patterned after the basic oscillator circuit of Fig. 2. The
LED will flash once or twice each second. The flash rate can
be reduced by increasing the value of CI. To use the circuit as
a 1-kHz LED tone transmitter, use 0.01-uF for CI.

Simple Touch Switch. A single 4011 provides the nuclei o1
up to four momentary touch switches. The switch shown in
Fig. 4 includes an ENABLE input. Touch switches make ideal
replacements for pushbutton switches in many circuits. The

TOUCH AND RELEASE
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Fig. 5. One-shot touch switch provides 1-second output.

touch wires can be any pair of closely spaced contacts, termi-
nals or exposed wires.

One-Shot Touch Switch. Figure 5 shows a one-shot touch
switch which provides a one-second output pulse when ac-
tuated. The circuit consists of two cross-coupled gates which,
together with CI and resistors RI, R2 and R3, form a mono-
stable multivibrator. For an output pulse of greater duration
increase the value of C1.

A one-shot touch switch has many applications. One possi-
bility is to connect its output to the ENABLE input of a CMOS
tone generator such as the one shown in Fig. 2. The tone gen-
erator will then issue a one-second burst of sound when the
TOUCH terminals are bridged by a finger.

Bounceless Switch. The bounceless switch is essential to
digital experimentation. A single 4011, two spdt switches and
four 100-kilohm resistors can form two independent bounce-
less-switch circuits.

Figure 6 is the circuit for one bounceless switch. Resistors
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R and R2 reduce the current spikes that occur when the cir-
cuit changes states. Actuating the switch forces the latch
formed by the two gates to assume the appropriate logic state
irrespective of any contact bounces which the switch pro-
duces. Without the latch, the bounces of the switch mecha-
nism would be interpreted as individual input pulses by the
logic circuits that the switch is intended to control.

X10 Linear Amplifier. A unique application for CMOS
gates which has no TTL counterpart is /inear amplification.
Figure 7, for example, shows an ultra-simple X 10 voltage
amplifier made from a single gate in a 4011. The voltage gain
of the circuit is determined by the ratio of the value of R2 to
that of R/. In this circuit, therefore, the gain is 10.

The chief advantages of CMOS gate amplifiers are con-
venience, simplicity, and high input impedance. They can eas-
ily replace op amps in such applications as gain blocks for fre-
quency counters and other circuits that require input buffer-
ing and amplification. High-frequency response is about 1
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Fig. 6. Bounceless switch necessary for digital experiments.

MHz. The voltage gain can be set as high as 50 by increasing
the valuz of the feedback resistor (R2 in Fig. 7).

Dual-LED Flasher. The dual-LED flasher in Figure 8
illustrates several important CMOS applications. The first is
the use of cross-coupled gates to form an astable multivibra-
tor. This configuration is very similar to the latch shown in
Fig. 5. The capacitors have been added to provide astable
operation. The second application is the use of very large
capacitances to give a time constant or flash rate of about 1
Hz. The rate can be slowed even more by further increasing
the values of C/ and C2.

The third application that is illustrated by this circuit is the
use of output buffers to interface LEDs to the circuit. With-
out the buffers, the LEDs might disrupt the operation of the
oscillator. The buffers, of course, are formed from the two
unused gates in the 4011.

Miscellaneous Logic Functions. Figure 9 sums up several
of the fundamental logic functions which can be achieved by
interconnecting the gates in a single 4011. Perhaps these
functions can save a chip or two in a CMOS design you have
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Fig. 7. A X10 linear amplitier using one gate in a 4011.
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U.S. & foreign patents

NEW.P184
SLIT-N-WRAP
tool with Tefzel
wire makes
connections as
reliable as

other wrap tools.

SAY GOODBYE
to old manual

wire wrapping
tools!

Now you can wrap
thick insulated wire
4 TIMES FASTER
with

NO pre-cutting

NO pre-stripping
DAISY CHAIN
RUNS.

P184, with
100 of 28
gage Tefzel

™ wire, $30.00.

Insulation is slit
open before
wrapping o1 post,
not setween

posts. No unwanted
cut-thru.

P184-4T with batteries and recharger, $105.00 (includes P184),
P184-4T1 110V AC, $105.00 (includes P184), Tefzel wire, 28 gage, various
colors, $6.39/100 ft. 1f not available locally, factory order—add $3 handling charge.

Prices subject to change without notice.
See our EEM pages.

ELECTRONIC COMPANY, INC., 12460 Gladstone Av,, Sylmar, CA 91342

phone (213) 365-9661, twx 910-496-1539
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MICROPROCESSOR SUPPORT 1.C.’S

WE GUARANTEE FACTORY PRIME PARTS

2708 1KX8 EPROM 3 Supply 450 ns $550
2716  2KX8 EPROM 3 Supply 450 ns $11.00
2716  2KX8 EPROM 1 Supply 450 ns $11.00
2732  4KX8 EPROM 1 Supply 450 ns $35.00
4116 168KX1 DYNAMIC 3 Supply 200ns 8/$36.00
32/$136.00

4116 16KX1 DYNAMIC 3 Supply 300ns 8/$32.00
32/$120.00

4164 64KX1 DYNAMIC  1Supply 250ns  $130.00
4118 1KX8 STATIC 250 ns EXTRA SPECIAL
. $16.00

2114 1KX4 STATIC 250 ns $4.25 8/$32.00
2114L  1KX4 STATIC 250 ns $450 8/$34.00
3242 $11.00 8224 $ 295 8255 $ 6.50
8155 17.50 8226 3.95 8259 17.95
8185 29.95 8228 5.50 8275 3295
8202 4500 8238 550 | 8279 1395
8205 3.95 8243 6.00 8282 6.70
8212 2.75 8250 15.95 8283 6.70
8214 5.25 8251 6.95 8284 5.85
8216 2.75 8253 12.95 8755 4995
tooroer:  send | HANLEY ENGINEERING

check , money order or

c';harge calfdd C$g -(')30- P.0.BOX 21432
| i d
sh?s:)eing.mcFuore C.0.D. SEATTLE' WA 98111

allow for shipping and
$2.00 C.O.D. fee.

(206) 633-3404

Send for full catalog including 74X X, 74LSXX and CMOS I.C.’s.
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AMAZING

w({( PHASERS )
PPF-1 PHASER PAIN FIELD — This device recently devel-
oped and palented in our 1abs is being evaluated by law enfarce-
ment aqenclcs for riot and crowd control. It is now avadable but
soon will come under the jurisdiction of weapons and infernal
machine control making i unavailable to the public. The device
is hand-held and looks like a BUCK ROGERS ray gun. It is hazar-
dous it not used with discretion
. ! PLANS $15.00
IPG-1 INVISIBLE PAIN FIELD GENERATOR — This
amazing, simple hand-heid device is about the size of a pack of
cigareties and generates a directional fieid of moderate to inten-
sive pain in the lower part of the head up to a range of 50° De-
vice is simple and economical to make
tPG-1 PLANS $6.00 IPG-1K ALL PARTS $39.50
1PG-10 ASSEMBLED& TESTED FOR ANIMAL CONTROL $49.50

LASERS —

RUBV LASER RAY PISTOL — Produces highly miense red

5pableol burning A hazardous device PLANS. PARTS,
SOURC $15.00
HIGH POWERED CARBON DIOXIDE BURNING AND CUTTING
Complete plans and ali parts sources $15.00
SOLID STATE IR 12 WATTS wiuh built m power s‘p
plans  $8.00 Compiete kit with coltmator BJ
POCKET LASER puised. visible red plans $7.00
Complete kit . 9.80 Also complete plans and parts
sources for RUBY. YAG. NEODYNIUM. HeNe ARGON. DYE,
NITROGEN and many more lasers

— =T SECURITY — 2 —

SNP-2, SNOOPER PHONE — Dral home or office phone
while on vacation activating -sensitive mike without phone

tinging. property p and device

SNP2 PLANS $7.00
SNP2K ALL PARTS $49.50
SNP20 ASSEMBLED AND TESTED $89.50
LONG RANGE XMTR PLANS $8.00
SEE-IN-THE-DARK PLANS $8.00
DIRECTIONAL SHOTGUN MIKE PLANS $7.00
SUPER SENSITIVE PARABOLIC MIKE PLANS $7.00
SOUND & TELEPHONE OPERATED TAPE RECORDER $6.00
CATALOG ON PLANS. KITS & FINISHED UNITS $1.00

Send check or money order o

SCIENTIFIC SYSTEMS, pept. Q1. Box 718
AMHEAST. N.H. 03031
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Fig. 8. Dual-LED flasher uses cross-coupled gates.

in mind if you have some unused 4011 gates on your bread-
board. Or, they might come in handy when you need a specific
logic function but don’t have the chip that incorporates the
gate to perform it. Indeed, with the exception of three-state
logic and transmission gates, one or more 4011’s can be used
to form virtually any conceivable logic function, including
that (_)f a _ﬂip—ﬂop. a latch, a counter, a decoder or even a mem-
ory circuit.

If you want to learn more about the basics of CMOS, there
are many books on the subject. The classic, of course, is Don
Lancaster’s CMOS Cookbook (Sams, 1977). Don describes
many CMOS circuits and applications.

A good short book is Understanding CMOS Integrated Cir-
cuits by Roger Melen and Harry Garland (Sams, 1979). A
good do-it-yourself “short course” is Howard Berlin’s Guide
to CMOS Basics, Circuits & Experiments (Sams, 1979). An
excellent, somewhat more formal book is CMOS Designers’
Primer and Handbook by Robert Glorioso and Jack Streater
(E & L Instruments, 1978). This book also covers some
microprocessor basics.

I've included more than 100 CMOS application circuits in
Engineer’s Notebook (Radio Shack, 1980). The circuits are
designed around twenty of the CMOS chips most popular
among experimenters and hobbyists.

Reader Letters. E. D. Trellue, Jr. of Metairie, LA has
written to suggest a possible energy-conservation method. He
points out that if the fan of an air conditioner could be caused
to run for several minutes after the compressor is turned off
by the thermostat, ““. . . it would take advantage of the evapo-
rator-coil temperature and the temperature effect of the evap-
oration of the condensate water on the coil, rather than losing
it all when the fan stops with the compressor.” It’s a good
idea, and if no reader can point to a commercial system that
does the same thing, perhaps we can include a suggested cir-
cuit in this column.

Benjamin Poehlan of Walkersville, MD writes to ask why
the S2688/MM5837 noise-generator chip previously de-
scribed in this column (August 1980) produces a distinct

. low-frequency ‘bumpety-bump-bump’ whose pattern is
about as random as a disco beat; i.e. not random noise! I used
one MM5837 and two S2688’s in the circuit; although the
pattern changed, it was always present, always low-frequency
(100-200 Hz?) and always very regular.”

Ben’s right. This chip is not a random noise source. It’s a
pseudo-random source because the noise is produced by a rap--
idly clocked string of shift registers. The clearly audible beat
heard over the noise level merely indicates the completion of
each cycle. In many applications, the background beat poses
no problem. Should the background beat be undesirable, I
recommend using a diode noise generator. Alternatively, use a
reverse-biased emitter-base junction of an npn transistor as
shown in Fig. 3 of the August 1980 column (p. 81).

Richard Dornhoffer of Arkansas, KS is a model-
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Fig. 9 Logic diagrams of
some of the fundamental
functions that can be
achieved by interconnecting
gates of a single 4011.
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railroading buff. He writes to ask if an LED and detector
could be teamed up to trigger a flip-flop as a model train
passes by. After the train passes, the flip-flop should be reset.
This is easily accomplished by a minimum of parts. Because
there are other applications for such a circuit, I'll describe
how it's done in an upcoming Project of the Month.

Finally, many readers continue to request data sheets, cus-
tom-designed circuits and other specialized information. Your
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=

] >

EXCLUSIVE~OR

SYWH XY
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letters are always appreciated, but it's simply not possible to
respond to such requests. Try the parts distributors and sales
representatives in your area for data books and data sheets.
Search through back issues of this and other magazines for
specific circuits you need. Often you can find exactly what
you’re seeking. As in Richard Dornhoffer’s case, requested
circuits which appear to have general appeal will be consid-
ered for inclusion in this or other columns.

~ Introducing the third
c;eneratlon of turntables.

BSR (USA) Ltd., Blauvelt, NY 10913. BSR (Canada) Ltd., Rexdale, Ontario.
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BSR proudly introduces its Pro Il Series—
combining the ease and versatility of a
multiplay with the precision and accuracy of
the finest single-play. At a price well within
your reach.

The BSR Pro Il Series offers a staggering
array of features, including professional
quality tonearm, equal to many others costing
as much as the turntable itself. .. a unique
two-motor power system featuring a quartz-
locked direct response FG Belt Drive turntable
motor and a completely independent tonearm
motor, plus digital readouts of most turntable
functions.

BSR ProIIl Series turntables handle three
records— for uninterrupted musical enter-
tainment. And the BSR Pro Il Series 300
gives you full-function remote control,
allowing you to play records from across the
room...and even control volume!

Whatever your needs— whatever your
budget, there's bound to be a BSR Pro T
Series turntable that's right for you. All of them
are well worth a look..... and a listen.

282 Pro ITI Series.

The Third Generation of Turntables.
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DISCOUNT
PRICES!

Top Quality
Money-Back Guarantee

All Factory Prime

MICROPROCESSOR IC’'S

6800 675
Z BDA 1095 6802 1150
8080A 5.50 6502 950
80854 1195 6504 950
26001 18900 6505 350
28002 13900 2904 8.95
MICROPROCESSOR SUPPORT IC'S
8 (95
8214 390 ZBDA PIO 825
8216 249 280-CTC f95
8224 295 Z80A-CTC 825
8276 225 280-0MA 2495
8228 475 Z80A-DMA 3295
8238 490 280-SH0/9 3395
3251 595 ZBOA-SI0/ 31.95
8253 14950 8726 149
8255 570 8128 149
8257 1950 8797 114
8259 1950 8798 119
661 475 6860 895
6420 390 6520 675
6871 390 6522 g3
6550 410 6532 1985
6852 390 6551 1375
MEMORY ¢ RAMS ¢ PROMS ¢ EPROMS
20041450, .. ... ... 4.50 2101-450 ns 195
2114L-200 ng 595 21L02-250 ns 110
4044-450 ns 425 21L02-450 ns 99
4116-200 ns 795 2111-450 ns 295
4116-150 ns 1295 2112-450 ns 195
4096-5................ 450 2147-85 ng 1995
MCM 6604 AC ......... 450 2708450 ms......... ...
AM 9060 CPC.......... 295 2716450 ns............ 995
402, ... 550 27324508 ......... 49.95
SOUND GENERATORS
SN76477  Complex Sound Generalor 249
AY-3-8910 Gl Sound Gen (Add $3 00 lor manual) 64 Pgs 185
UARTS
AY-5-1013A 395 AY-3-1015A 510
AY-3-1014A 650 TR1602A 350
LINEAR LM 340T Seres 115
LM 301N-8 32 LM 387N-8 99
LM 301AH 32 LM 393N-8 99
LM 307N-8 25 LM 3900N-14 58
LM 307H 25 LM 3909N-8 99
LM 308H 75 LM 7390C-14 99
LM 311N-8 59 LM 741CN-14.. . ... .. 19
LM 319H 90 LM 747CN-14 59
LM 320K Seres 135 RC 1556NB-8 125
LM 320T Senes 115 LM 4250CH 95
LM 323K 495 CA 31307 225
LM 339N-14 98 LM 4136N-14 95
LM 340K Senes 135 LM 3831 125
VERBATIM DIP SWITCH
DISKETTES 8 Pos.
$125 ea
8 Pos.
Single Pole
Oouble Throw
$t49ea
SPECIALS OF THE MONTH
While Supply Lasts
ECL 10146L RAM 1024X)-29 ns 695
AM 3705 PMOS 8-Ch Mulhiplexer 895
95HI0 Hr-Speed Div 10711 Prescaler 1095
MCT6 Dual Oplo Isolator 1500V ) 99
AY-5-2376 Keyboard Encolder. 88 Keys 1050
AY-5-3600 Keyboard Encoder. 90 Keys 995
1488 or 1489 Liner Onver/Recewer 99
18-Pin Lw Prdule Sockets End Stackable
DAC 1008 & 10 BitA to D Converter................... 13 %
lM337KM|LSMNegVuLRen(12 BN 5.95
18 Pin Low Profile Sacket 08
22 Pin Low Profile Socket R )
HOW TO ORDER Pavbychﬁl cred card o COD Fwe-qnznymus
Order by phone or mxad $25 00 rursmum. Prces vaiid thny tast day of cover date

S"wm 5200 lor tne twst 2 s For surtace a0d 35¢ for ea add) b For an add 70¢
for each add | 10 Foregn ~ Ada 10 for shuppwng ang hanohing C 0 D s a0d St 85 Guar-
anieed Satisfachon or your money.back We reserve the nght (o hm quanliles some
flems subyect 10 pnor sale We are no! responsile for typus

SEND FOR QUR FR[[ FLYER' Contams compiele kst of 74LSDO ICs

Components
Express, Inc.

1380 E. Edinger, Unit PE
Santa Ana, CA 92705
(714) 558-3972

"Have you kissed your computer lately?"
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LISTENING

Sports on Shortwave

F SPORTS fans knew how much
there is for them on shortwave, the
popularity of shortwave listening would
undoubtedly expand. Here’s a rundown
of what can be heard. (Refer to the
December and January PopuLAr ELEC-
TRONICS for frequencies not mentioned
here. All times and days are GMT.)
U.S.A. There is no shortwave station
in the world with a greater commitment
to sports than our own American Forces
Radio & TV Service (AFRTS). Al-
though the service has a carefully con-
structed 24-hour program schedule,
when play-by-play sports coverage is
available, it always takes priority, pre-
empting the regular schedule. Major
league baseball, football, hockey, and
basketball (in season) are carried sev-
eral nights per week and on weekend
afternoons. There are also special events
such as horse races, car races, etc. Natu-
rally, the times vary. The schedule is
announced more than a week in advance
n “Program Notes,” Monday-Friday
1835 and Tuesday-Saturday 0635.
AFRTS produces its own ‘“Expanded
Sports” seven days a week at 0245 and
0745 (14 minutes). Sports reports ap-
pear in NPR’s Morning Edition, at 1135
and 1235 Monday-Friday. Sports re-
ports from the commercial networks
ABC, AP, CBS, MBS, NBC, SBN, and
UPI are scheduled as follows: Mon.-Fri.:
1317-1335, 1417-1430, 1545-1559,
2030-2035, 2130-2135, 2345-2359;
Tue.-Sat.: 0023-0028, 0123-0129, 0224-
0229, 0324-0329, 0424-0429, 0624-

0629. Sat.: 1327-1335, 1623-1629,
1826-1829, 1923-1929, 2123-2129,
2327-2329, Sun.-Mon: 0017-0028,
0054-0059, 0123-0129, 0224-0229,
0327-0329, 0424-0429, 0624-0629.
Sun.: 1623-1629, 1823-1829, 1923-

By Glenn Hauser

1929, 2023-2029, 2123-2129, 2327-
2329. And, Howard Cosell’s ““Speaking
of Everything” interview frequently fea-
tures sports figures, Sundays 1435 and
1935. All times are one hour earlier by
GMT during DST; however, the sche-
dule may also be revised at that time.

UK. BBC World Service sometimes
“breaks away™ a few of its frequencies
(25650, 9740) to carry play-by-play
coverage of cricket test matches, usually
during the local afternoon hours. It’s
beamed to such areas as the Caribbean,
South Asia and Australia/New Zea-
land, but is often audible here. Occa-
sionally during test match series and
other important sporting events, such as
Wimbledon Tennis, regular programs
are pre-empted or re-timed to accommo-
date day-to-day summaries of the ac-
tion. A popular time for this seems to be
2115 GMT.

The major sports program on “main-

“stream” World Service is “Saturday

Special,” between 1315 and 1800 (the
starting and ending times vary seasonal-
ly), interrupted only for news. Though it
sounds “live,” much of the coverage is
somewhat delayed to avoid timing con-
flicts. A wide variety of sports are cov-
ered—for instance, football, golf, rac-
ing, athletics, squash, tennis, and rugby
union. If you are lucky enough to pull in
BBC-1 television sound on 41.5 MHz
during the same time period, you may
hear a similar program.

BBCs regular sports programs on
shortwave are: “Sports Review,” Sun.
0230, repeated 0945; “Sportscall,” Sun.
1745, repeated 2245; “Sports Round-
up,” 1245 Monday-Saturday and 1745,
2245 daily; and “Sports International,”
Mon. 2030, repeated Tuesday 0330 and
1130. These times were valid for late
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o lstening BYTE..for the Seri
10T ous
1980, but there may have been some o
changes as of January 1981. Mlcr ter Uw
Spain. So far all the broadcasts men- e

tioned have been in English, but the only
significant sports coverage from several
countries is via domestic service re-
lays on shortwave. Radio Exterior de
Espana sometimes does this during local
evenings (afternoons in North Ameria).

South Africa. Radio RS A has its own
“Saturday Special” program Saturdays
at about the same time as BBC—1300-
1557, with interruptions for news. Best
frequency is 25790. This has included
live coverage of the South African
Grand Prix. Sometimes an additional
frequency is used, 25730, though this is
usually in French.

Portugal. Like Spain, Radiodifusao
Portuguesa broadcasts sports in its na-
tive language, on Saturdays or Sundays
between 1430 and 2100 on 21700. I've
also heard brief sports items on the En-
glish broadcasts, e.g. on a GMT Thurs-
day around 0315.

Philippines. Radio Veritas Asia has Do you use a personal computer for business or pleas-
“Sports News™ in its Saturday 1130- ure? If so, join the over one-quarter million professionals,
éggg transmission on 15215, 11770, beginners, engineers, and business people who get the

New Zealand. Radio New Zealand latest microcomputer information in BY TE. .
airs “Sportscall” Saturday and Sunday With a circulation of 170_.000 and a total readership of
at 0545; and includes sports reports dur- 320,000, BYTE is the world’s largest computer magazine.

e g“"“{’f]}f‘éna%ﬁ’;‘;"t’)’;‘g‘;‘; ]c§)32; 2g3l§s' Each month’s issue brings you the latest about graphics,

o = = verage 1 ]
available (generally bstween 3200 mass storage,. persor}al data db;ses: word prf?cessnrf\g,
GMT Friday and 0500 Saturday), one of speech synthesns.. new integrated circuits, new software for
the two frequencies may carry separate engineering, business and fun, plus do-it-yourself projects of
programming. Wh_en ghere is coverage all kinds.
of T'Z' ‘ea";f may'"g '1" Euro%g. ?rlola{jS- And if you are in the market for hardware or software,
g;dgl_run past the usualsignrott 0 our new expanded product review section gives you the un-

Netherlands. The last part of Radio biaseg factfs. X .
Nederland’s Thursday broadcasts in o, if you are serious about microcomputing, ge
hear (his aficr 0700 on 9630 and 9715, OO Bl A, ®

car 1s a (6] an N
0900 on 9770; 1400 on 21480; 2000 on
21685 and 17695; 2200 on 17695 and
15220; GMT Fridays 0100 on 15315 the small sy stems journal
and 6165; 0500 on 9590 and 6165. Dur-
ing the Special Olympics last summer,
RN inserted special reports into English il in and mail day Read .
broadcasts. If':l:'lltmc:;:\) :rmlln:'}"le‘b‘fmi?‘:‘ = eavyeryl;iangy;:; Mail coupon or

Italy. RA/ carries “tutto il calcio min- expecggg. holrgpr CT invoice. It"d it islq’th:u;l call us toll-free
uto per minuto" (SOCCCT play_by_play) wrile ) AII'\CC -Ol'\l emvome- dl’\- mdllll CK.
during championships, Sunday morn- Ior\u:)\;::rlg:).e billed and the first issue is yours 800-258‘5485
ings (North American time) at varying [ e e et e e e e e e e e e e

times on frequencies such as 21655,
21560, 17795, 17715, 15330, some of |
which are for North America. |
Israel. On the Thursday 2230 and |
Friday 0100 broadcasts, “Time Out” on I
Israel Radio covers sports and leisure. |
Indonesia. Voice of Indonesia, 11789 |
and 15200 kHz, schedules “Sports |
Highlights” on Monday at 0112-0120,
0812-0820 and 1412-1420. The last |
transmission is heard best in North ! Signature ' Name (please prin)
|
|
|
|
|
=

BYTE Subscription Dept. P.O. Box 590 Martinsville. NJ 08836
Please enter my subscription for:
O One year $19 (12 issues) [ Two years $34 [J Three years $49

O Check enclosed entitles me to 13 issues for price of 12 (North America only)
O Bill Visa O Bill Master Charge [J Bill me (North America only)

Card Number Expiration

America, especially the western part. \ddress

Hungary. Radio Budapest cuirently
has a Sport segment at the end of Mon-
day and GMT Tuesday broadcasts, end-
ing at 2130, 0230 and 0330.

Germany, West. Deutsche Welle's
German program includes sports re-
ports, especially on Monday/Tuesday,
- during “Funkjournal,” which is carried
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Melntosh

STEREO CATALOG
and FM DIRECTORY

Get all the newest and latest information on. the new
Mcintosh catalog. In addition you will receive an FM sta-
tion directory that covers all of North America.

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

City_ = STATE. 2zt

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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computique computique computique
TEXAS INSTRUMENTS THE HP-85! [ ™\

INCORPORATED

electronic calculators

T1-30SP b 17.95

TH-35SP NEW .. 24.95

Bus. Anal. | 21.95 s
8A Il Exec. NEW. . 44.95 o 2
Bus. Card . 39.95 tsassadbuidigadd

Invest. Anal. NEW . 49,95 ~
T1-55 34.95 o & Complete Enhancements, Peripherals and Accessories
54.95
39195 ; HEWLETT
: 54.95 Your [hpY RESCERT Headquarters
T1-5040 . i
T1-5135 NEW .79,
TI-5142 NEW ... .124. Speak & Spell ...... 59.95 HP-67 29995 HP.32E 54.95
T1-808-41 NEW . .. 62. Speak & Read NEW .. CALL HP-97 . 584.95 HP-33E 73.95
TI-58C .........104. Speak & Math NEW .. CALL HP.33C NEW 89.95 HP.37E . 5995
TI59 . .. .209. Lang. Tutor NEW . ..169.95 HP-34CNEW ...124.95 HP-38E 104.95
PC-100C b Home Comp. 99/4 HP-38C NEW 124.95 HP-41C NEW . CALL
T1-58/59 Libraries . 35.00  Console only 499.95 HP-85 NEW .. ... CALL

(714) 549-7373 (800) 432-7066 (800) 854-0523
INFORMATION LINE TOLL FREE (Within CA) TOLL FREE (Outside CA)

CHESS CHALLENGER 7 99.95
TP IMAGINATION MACHINE 495.00 ﬁ SENSORY CHESS CHALLENGER 8" NEW . 129,95

compuber 11 PLUS (16K) ... 999.95 A 800 (16K) STARTER SYSTEM . .. .899.95

@orpley APPLETINEW ... CALL  ataRl 1000 . 109.95

6200 NEW EXECUTIVE . 99.95  CODE-A-PHONE 1750 NEW 269.95
-5813 NEW SC) PROGRAMMABLE. . 34.95 e =
5100 NEW LCD ALPHANUMERIC. . 89.95 mmm y/, .95
Wsmz NEW FIN. PROG . 70005 200 K- 10w CONTROLLER COMMAND. 33.95
7000 NEW MhEMO WRITER ... 124.95  ALS0: CANON, TOSHIBA, NSC, SEIKO, MATTEL,
CASIO" MUSOTIE N 49.95  PEARLCORDER, ITT, GTE, AND MANY OTHERS.
FX.68 27.95 ALL AT GREAT PRICES!!
WE WILL MEET OR BEAT ANY COMPETITOR'S ADVERTISEQ PRICE ON MOST ITEMS IF HE HAS THE MOSE. ON HAND.
VISA, MASTERCARD, MONEY ORDER, PERS. CK. {14 WRKG. DAYS TO CLR.), COD ACCEPTED: MIN. $4.95 SHIPPING U.S.A
AIR ON REQST.; CAL. RES. ADD 6% SALES TX.: ALL MDSE. SUBJ. TO AVAIL.; PRICES SUBJ. TO CHANGE POPEL-F81

MAIL & PHONE -
ORDERS ONLY WRITE OR CALL FOR
I l ’E FREE CATALOG
Send orders ta:
3211 SO. HARBOR BLVD.
SANTA ANA, CA 92704

NEWPORT W.LOS ANGELES LAWNDALE TARZANA PASADENA MID-WILSHIRE BREA
171415497373 (213) 820.0423 (213)370-56795  (213) 705:7507 (213} 795.3007 (213} 385.7777 (714} 990-6600

PROFESSIONAL DISCOUNTS
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dx listening

Monday-Friday 2230-2300 and Tues-
day-Saturday 0230-0300; longer sports
reports are at 0115-0140 and 0515-0540
Sundays; 0045-0100 and 0445-0500
Mondays. Main frequencies are 15410,
9735, 6145. The last hour of transmis-
sions to Africa earlier in the day on
Wednesday and Thursday has included
“Sport Aktuell,” during the summer
soccer season.

Germany, East. Probably no country
is more sports-minded than the GDR,
and Radio Berlin International reflects
this, with much of the GMT Tuesday
and Friday broadcasts in English de-
voted to sports.

France. RFT's “Paris Calling Africa”
at 1705-1755 includes a sports roundup
on Mondays. Several other stations not
mentioned also review weekend sports
events on Monday broadcasts. Broad-
casts in French include sports around
0645, 0815, 0903 (Tue), 1905 (Mon).
Saturdays at 1830-1900, Sundays 1820-
1906 *“La vie du sport.” Sundays at
1400-1700, “Sports et musique.” All
these are in the African service, except
the last, which is also to North America
on 21645, 21595, 17775. All times are
one hour earlier from April to Septem-
ber during DST.

Canada. RCI's North American ser-
vice on GMT Tuesday includes a sports
review. CBC Northern Service news at
0500 and 0600 includes a sports report,
as well as at 2200 Sunday. CBC Radio
has a weekly 55-minute *“Sound of
Sports,” Sunday at 10:05 p.m. local
time on its domestic network. The
Northern Quebec Shortwave Service
carries the Grey Cup Game; in 1980, it
was the third Sunday in November at
1805 GMT.

Brazil. This country is wild about “fu-
tebol,” and play-by-play announcers
have no equals’ in enthusiasm. You
might hear such coverage on various
commercial stations in the 25- or 31-
meter bands; or on the Amazon Service
from Brasilia on 11780 and 15445,
weekends or evenings. You might even
hear the high-power transmitter on 980-
kHz mediumwave since they are said to
run it at full power during such events.

Belgium. BRT has sports coverage in
Dutch, Sunday at 1400-1700 on 21525.
One hour earlier in the summer.

Austria. ORF’s “Report from Aus-
tria” includes a Sports Review on the
Monday 1830, GMT Tuesday 0130,
0330, 0430, 0830, and 1230 broadcasts.

Australia. Radio Australia airs
“Sporting Magazine,” Saturday 2240,
Sunday 0440 and 1640. “Saturday
Sport” has commentaries from the ma-
jor sporting events around Australia at
0200-0730 GMT on 21680 and 15240
kHz only. The domestic service from
Perth does not hesitate to pre-empt its
normal schedule and extend it if neces-
sary for cricket, at 1000-1800 on 9610.

Argentina. Radio Rivadavia’s only
appearances on shortwave are connected
with live sports coverage. Check 5882
kHz (SSB) in the early evenings, espe-
cially on weekends. >
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NEW
LITERATURE

Video Buyer's Guide

The 1981 Video Buyer’'s Guide de-
scribes 400 video products in 148 pages.
It includes videocassette recorders, ac-
cessories, tapes, satellite earth stations,
games, big-screen TVs, specialty TVs,
program sources, videodisc players,
cameras, and furnishings. It provides an
overview of each product category and
explains advances in technology in the
past year. $3.95 plus 75 cents postage
and handling from: Reese Publishing
Co., 235 Park Ave. South, New York,
NY 10003.

DIN Standards Translated

English translations of DIN standards
are offered by Heyden and Son, Inc.
These standards are propagated by the
Deutsches Institut fiir Normung, the in-
dustrial standards organization of the
Federal Republic of Germany. Transla-
tions of more than 2100 DIN standards
are reported to be currently available
with more to follow. In addition all DIN
standards (more than 17,800 at present)
can be supplied in German. A compre-
hensive catalog/index, in both German
and English, provides details of all DIN
standards presently available. Address:
Heyden & Son, Inc., 247 S. 41st St.,
Philadelphia, PA 19104.

Heat-Shrinkable Tubing

A 32-page catalog from Remtek in-
cludes a complete list of specifications
for proper selection of tubing. A Techni-
cal Data Section includes: recovered
wall thickness calculator; conversions
and formulae; and guidelines for cut and
marked pieces. Address: Remtek, 3073
N. First St., San Jose, CA 95134

Line Noise Suppression Manual

Topaz Electronics has available a basic
text on the protection of sensitive elec-
tronic equipment from problems created
by ac line noise, transients and spikes.
The “Ac Line Noise Suppression Refer-
ence Manual” covers the principles in-
volved and includes technical data and
typical applications. Address: Topaz
Electronics Div., 3855 Ruffin Rd., San
Diego, CA 92123.

Communications Coils and Filters

Specifications for over 5,000 coils, fil-
ters and other communication compo-
nents are given in a new 100-page cata-
log from J. W. Millter Div. of Bell
Industries. Catalog 81 includes high-
pass, low-pass, audio and ac-power fil-
ters. Coils are categorized by frequency
from zero through 500 MHz. Schematic

FEBRUARY 1981

diagrams for shielded and unshielded
coils show adjustment accessibility. Ad-
dress: J. W. Miller Div., 19070 Reyes
Ave., Compton, CA 90221.

Educational and Instruments Catalog

A 40-page catalog from Heath/Zenith
Educational Systems (a licensed school
in the state of Michigan) describes 17
self- and group-instruction college-level
programs in electronics, microproces-
sors, automotive, and computer pro-
gramming. Information on experimental
trainers for laboratory sessions is in-
cluded as well as descriptions and speci-
fications on over 40 test instruments

available, including oscilloscopes, power
supplies, chart recorders, signal genera-
tors, and TV service instruments. Avail-
able at Heathkit Electronic Centers or:
Heath Co., Dept. 350-370, Benton Har-
bor, M1 49022,

Micro Switch Catalog

“Manual Switches” is thetitle of Catalog
30 describing pushbutton, toggle, rotary
selector, and interlock switches. A selec-
tion guide relates panel area, display,
illumination, behind-panel-depth, mount
ing, and other features to prod-
ucts. Address: Micro Switch, Honeywell
Div.l1 1 W. Spring St.,Freeport, IL 61032.

“WHOLESALE COMPUTER PRICES”

DIRECT TO THE PUBLIC

12 Meeting St., Cumberland, RI 02864

PRODUCT SPECIAL
of the MONTH!!

Products are
NOW
IN
STOCK
AT
OMEGA
SALES
CO.

QOMEGA OFFERS THE BEST DELIVERY AND PRICE ON:
APPLE e ATARI e TRS-80 Model Il ® INTERTEC
¢ DIABLO ¢ EPSON ¢ HEWLETT —PACKARD e
SOROC ¢ COMMODORE e NEC ¢ QUME ® CENTRONICS

Intertec Superbram
32K Ram - $2449
64K Ram  $2649

APPLEII 16K $ 949
48K $1099

Atari 800 - $749

NEC spnwriter
5510-5530  $2449

%

Diablo 630 - $2295
(with tractor feed)

-/

CALL TOLL FREE FOR OMEGA'’S PRICE!

1-800-556-7586
s e

QMEGA sells only quality merchandise 1o our customers
QMEGA will try to match any current advertised price with similar purchase

conditions. Before you buy anywhere else

be sure to call QMEGA Sales Co.

1-401-722-1027

QOMEGA ships via UPS, truck, or air. COD’s.
Visa, Mastercharge accepted, with no service charge.

&2

OMEGA “A member in good standing of the

better business bureau.”

AmericanRadioHistorv.Com
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CLECTRONICS
LIBRARY

Microprocessor Fundamentals

by Edward Ramirez & Melvyn Weiss
This book covers the microprocessor as a
computing tool, programming and ap-

plication fundamentals. Easy-to-under-
stand language is supported by dia-
grams, flow charts, and program exam-
ples. To avoid limiting material pre-
sented to a given microprocessor, the
text ‘makes use of a simple generic in-
struction set that allows the material to
be applied to any microprocessor. All 30
instructions are thoroughly explained
and supported by many programming
examples, and flow charts are used to
facilitate program writing. Among the
topics discussed are semiconductor
memories, the one-chip microcomputer,
microprocessor interfacing, and selec-
tion and application of microprocessors.
Review questions at the end of each

chapter allow the reader to gauge his
progress and make this a good book for
self study.

Published by Gregg/McGraw-Hill,
1221 Ave. of Americas, New York, NY
10020. Hard cover. 320 pages. $11.95.

Weekend Projects for the Radio Amateur,
Volume One

edited by Marian Anderson, WBIFSB
This is the first of a series of compendia
of simple construction articles that ori-
ginally appeared in QST magazine. It
supplies the reader with schematic dia-
grams, printed circuit artwork, and as-
sembly details of useful projects for the

the faster your computer will pay for itself.

PAID FOR

TWO-VOLUME SET—Books 1 & 2 No. 24765, $17.50.

software and microcomputers built around the Z-80.

Z-80 MICROPROCESSOR PROGRAMMING & INTERFACING Books 1 & 2, By
Elizobeth A. Nichols, Joseph C. Nichols, and Peter R. Rony. Book 1 explores Z-80
software and mochine language programming. Book 2 addresses interfacing
digital circuits with the Z-80 CPU, PIP, and CTC chips. BOOK 1 No. 21609 $10.95;
BOOK 2 No. 21610 $12.95; TWO-VOLUME SET—Books 1 & 2 No. 21611 $21.95.

IS YOUR TRS-80 SMARTER
THAN YOU ARE?

Novice. Hobbyist. Educator. Student. Expert. Sams Books

can help you'get all the performance and features out of the
TRS-80 that were built Into it. The more you know about the

hardware. software, language, and programming involved with the TRS-B0,

THESE SAMS BOOKS WILL HELP YOU USE ALL THE TRS-80 FEATURES YOU

TRS-80 INTERFACING Books 1 & 2, By Jonathan A Titus. Book 1 introduces the signals
available within the TRS-80 and how to use them to control external devices. Book 2
explores more advanced interfacing techniques that will allow you to do real things that you

didn’t even know your TRS-80 could do. BOOK 1 No. 21633, $8.95; BOOK 2 No. 21739, $§9.95;

Mostly BASIC: Applications for your TRS-80, By Howard Berenbon. No. 21788 $11.95. Contains over
15 octual programs for home, entertainment, business, financlal and educational use on the TRS-80.

Z-80 MICROCOMPUTER HANDBOOK, By William Barden, Jr. No. 21500 $8.95. The more you know about
the Z-80 microprocessor—the heart of the TRS-80—the more you can get out
of your computer. Here is everything you should know about the hardware,

0000000000000 0000000000000000000000000000000000000000°0
Mail to: Howard W. Sams & Co, Inc, 4300 West 62nd Street, PO. Box 7092, Indianapolls, IN 46206, (317) 298-5400

Saoms
Bools

Prices subject to change without notice. All books avoilable from Sams Distributors; Bookstores, and Computer Stores. Otfer good
inUS.A only. In Canada, contact Lenbrook industries Ltd., Scarborough, M1H, TH5, Ontarlo, Canada. Ofter expires 5/31/81

ADO62

®

®

®

° _Quontity

©® TRS-80 Interfacing —Book 1 No. 21633 $ B9S

® TRS-80 Interfacing—Book 2 No. 21739  § 995

® TWO-VOLUME SET—TRS-80 tntertacing Books 1 & 2 No. 21765 $17.50

® Mostly BASIC: Applications for your TRS-80 No. 21788 $1195

@ 7.80 Microprocessor Handbook No. 21500 $ 8.95

® 7-80 Microprocessor Programming & tnterfacing, Book 1 No. 21609 $10.95 [

® 2-80 Microprocessor Programming & Interfacing Book 2 No. 21610 $12.95 L d

® TWO-VOLUME SET—2-80 Microprocessor Programming & [ ]

® Interfacing Books 1 & 2 No. 21611 $21.95 °

L J Amount of order  § ]

° Add local sales tax where applicable  § ®

° Shipping & handling costs  § 200 e

: Payment Enclosed [] Check [J Money Order Total amount of order  § o

o [0 VISA Mastercard Interbank No. = (minimum credit card purchase $10) :

® Account No. Expiratidn Date 3

® Name (print) Signature [

: Address :

o City State Zip Y

° .

° [}

® ®
®
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TOLL FREE OUTSIDE CAL. 1{800) 421-0347
WINJVY VI

‘ /7 <commodore
Call tor latest price on:

< cBM 1000

Business computer
1

| e 5

| ORI i \ Tl
1(800) i
421-0347

CBM Modem  F:
1300 Bana
cBM veice

Synineslzec Floppy Dusr

il plus

16K-Call
32K-Call
48K-Call
101l tree

Here 1s THE computer from NEC
Centronics and RS232 nterlaces are
standard, Up to 64 K (RAM) SEND FOR
PRICE AND INFO.2OR CALL TOLL FREE!

monitors
$° BIBck anc white Onty $185
Also avaitable in  Sanyo
12° Black and white,
157 Hiack ana white

TRS-80*

Al TRS-80 Compatibie Mardware
and Software Catl us and teit us what
vou neec’ iy abermart <1 T

arint wheels and thimbles

Huge seisction for Qume. Diablo,

is here

odee ang e e

ATARI' -'825
N Printer..$799

_em—

NEC. Plastic or metsi
Cail 1-800-421-0347 .
’ atari
apple cards T———.
st 800 ~__

Communications Intectace  Cal =
ol el e

integer Basic Fr
Appiesoh Furmwa

Everytning that 400 has s Basc

Language Carr 18X memory (ex

- _ﬁ—‘ﬁ panaspie Jo 18%) Qoly $798
NEC “Smuu. 5 ST e ecclon
& o
Atarl Program Recordar. Only 563.95
Atan Expansion Memary. K $89.95
—— 16K 3158,

—
Letter quanty high speed printer, -
directional. high resalution plot-
ng, graphics
AO with Tractor Feed $2865.
KSR with Tractor Feed $2995.
Paper Tiger (1P440] $949.
With Graphics
Ansdex DP9500 $1449

He apple Il
inventory control system

The st ety protessional system
that can tackie up 10 8,190 llems.
transaction regster/audt trail, i
ventory slatus report, ro-order
report. eeps Irack of purchase

DPBOCD $843. ocders automancally, will handie
Eoson MX 80 5645, P
Sanyo i 48K ove 4ok grce and 8o
A column printer. Availsble siso for
Color Monitor theeR 008 33
$a95 VISICAL
$109.

Get your FREE
catalog of software
hardware and
accessories.

mx-80 Epson
Immediate delivery

dysan diskettes

CALL FOR
FR TALOG

The HP.85 15 & powerlut
BASKC

complete wm keybosrd.
RELTe aTie ) Micromodem 100
Micromodem 11 O

In Calitornia Call {213) 371-1660

MIC

BUSINESS WORLD”

15818 Hawithorne Bivd
Lawndale, CA

"

Prices subject fo change withoul
nolice. Please allaw ampie time for
checks 10 clear. Please #dd 2% lor
hipping and handing Cafitormia
residents piease add 6% sakes 1ax
Sorry. no COD

Immediate response lo your orders

POPULAR ELECTRONICS




ham shack. Among the items described
are a 10- and 15-meter receiving con-
verter, a low-noise uhf receiving pream-
plifier, a noise blanker, two- and three-
transistor QRP CW transmitters, a vfo,
a transistor tester, a simple oscilloscope
calibrator, manual- and remote-control
antenna switches, a QRP antenna tuner,
power supplies, power-line monitors,
and a code-practice oscillator.
Published by the American Radio Re-
lay League, 225 Main Street, Newing-
ton, CT 06111. Soft cover, 60 pages. $3
inthe U.S.

Electronic Assembly

by Jeremy Ryan
Although written for commercial elec-
tronics products assemblers, this book
also contains a wealth of useful informa-
tion for the beginner and advanced elec-
tronics hobbyist and experimenter. It
begins with common-sense safety prac-
tices and proceeds to component identi-
fication, aided by schematic and line-
drawing illustrations, and color codes
for electronic components. Hand tools,
hardware, and parts mounting are then
discussed, leading up to an excellent
chapter on soldering. The remainder of
the book is devoted to the actual *“nuts-
and-bolts” assembly operations, and a
chapter on blueprint reading.
Published by Reston Publishing Co.,
Inc., Reston, VA 22090. 166 pages.
$14.95 hard cover; $10.95 soft cover.

diornatic Clectre
HOME ENTERTAINMENT SPECIALS
Teac CX350 Cassette 184.99 Scott PSI7XV Turntable 179.98
Konss K4DS Delay 349.99 Atan CX2600 Video 149.94 |
BLANK TAPLS INTIRE SCHWANN CATALIG
maxell ROCK, 1AZZ R&B
C-90 UDXL-1 or 1} {Cr). 338 {Minimum Grder - 4 Records)
C-50 UDX t-lor 11 {Cr). . 249 All 7.98 List. Only 4.85
c-80 UD 279 Al 8.98 List. Only 5.35
HTOK Al 9.98 List Oniy 5.85
C.90 SA (Cr) 2.99 Tapes/Casseties/8-TracksAdd .40
CB0SA {Cr) 219 Record Orders By Mail Only
C-90 AD 2.49 No Telephane Drders Accepted
PHONO CARTHIDGES =C
Shure VIS Type v 10299 | T VOMNEETR Lo Stereo
Shure V15 Type I HE 83.99 KP 6500 Indash C:
Shure 197 HE 53.99 S00indasiigtstue
Shure 1495 HE 34.99 Coll7 000 o Y

Audio-Technica AT165LC 109.94

Autlio-Techmca ATIA0LC 54.99 KPX-3500 Indash 177.99
Authio-Techme. ATI25LC 46.99 KP-8500 Indash 142.99
g:au:o-u gg:SEEES 7;33 KP-8000 Indash 155.99
anton Jb. K
Stantna 681 EEE 41.99 K:};ﬂ,“,“m ‘;n%l;g
Empire 20002 54.99 g
Emyare 2000€3. . 18.99 K E-5000 Indash 249.99
Pickenng XSV4000 68.99 G40 Power Amnp 49.99
HEADPHONES Givl-120 Power Amyp 107.99
Koss Pro 4AAA Special 45.99 JENSEN Car Stereg
Koss HVXLE 48.99 R430, R420, R410 & R402
:““l"\’x H0-430 ;233 Call fo1 low Audiomatic prices
eihesecr - B
Sennherser KO.222 71399 | @ BLAUPUNKT Car Stereo
Sennnesser HD-420 52.99 CR-200% Indash 239.99

i@

- arkon’s

excluslve line!

CP/10-1

An S-100 system card, wired and
tested that will outperform the mass
market systems in versatility, price
and speed. It nas all the CPU (8080)
disc control {(1771) and 10 (8255)
needed for a disc based CPM sys-
tem. Intertaces, to all common 8" and
5'%" drives. (Shugart, Memorex,
BASF, Siemens, Wang). Also fea-
tures EIA RS232 port (110 to 9600
baud), fully vecored interrupts
(TMS5501), on board digital data
separator, 2K bytes EPROM, 24 fully
handshaked 10 lines, dual mapped
10, cassette interface on board, fully
buffered.......................... .$495.00

Send certified cheque, money order, Chargex, Master Charge . . .

All ARKON kits are complete with PCB.
Logic Probe Kit, with case....$24.95
RS232 to TTL Converter Kit..$ 9.95
VD-1 Video Modulator Kit......$ 8.95
ETI Sound Generator Kit ......§44.95

ASC Il KEYBOARD KIT

€0 key complete ASCll character set.
Highest commercial gquality key
switches. Uses a KR 2376 ST en-
coder IC. Output compatible ‘with
TTL. Caps lock for upper case alpha
characters. Repeat key. Parity and/
or dataInvertable. Positive and nega-
tive keypressed and strobe signals.
Requires +5V to +30V at 100mA

Complete kit all parts. .$99.95

include

explry date, card number and signature. We process only prepaid crders.
Minimum order $10.00 Add 5% (minimum $2.00) for shipping and handling.
Ontario residents add 7% sales tax. All prices subject to change.

Dealer inquiries welcome.

409 Queen Street West, Toronto, Ontario Canada,
M5V 2A5. Tel. (416) 868-1315,

COLOR VIDEO MODULATOR
The ultimate APPLE I color modula-
tor. Provides proper level shifting to
clean up the familiar smearing effects
of simpler modulators. Available at
the same price.

Assembled and tested with die cast
(o - P p— .$49.95
Kit. S— - ...$24.95

S$-100 MOTHER BOARD
Exclusively ARKON's, the A6S100 6
slot mother board, designed for the
system builder using modern boards
where few slots are required. Provi-
slon for semi-active termination.
............ ...$24.95
S-100 edge connector

$5. ea/6 for 525 00.

SUPER S-100 XFORMER
Designed by ARKON, built by HAM-
MOND. A transformer that fits aimost
all requirements in building a com-
puter power supply. Transformer no.
120165 uses standard line voltage
and provides 3 outputs:

8V at 18A for +5V supply.

28Vct at 4.5A for £15V supply.

22V at 4.5A for disc drives.

A unique vaiue ...$49.95

Audio-Techwmica ATH-7 44.99 BEA 200 159.99

WRITE FOR FREE CATALOG

We carry a full line of PIDNEER, TECHNICS, AKAI, B.I.C., and TEAC
Hume Sterea Equiptnent as well as PIONEER, JENSEN. CLARION,
BLAUPUNKT, PANASONIC, CONCORD, MITSUBISHI, and SANYD
Car Stereo Equipment.
OKDERING. INSTRUCTIONS

Al tnerchamise is Factary Fresh and complere with Manufacturer's
Warranty. For immedlate shipment, send Certifled Check, Money Order
Cashur’s Check, or Master Charge o1 VISA (Send Card Numoer and Exp
iratiun Datel. Call us Toll-Free Mon-Fri 9AM-7PM_ Sat 10AN-7PM (Eastern
Tine) for Credit Card orders. Personal Checks are subject to hotd for bank
clearance. Shipping ond Handiing charge $4.25 (Canada, Pucrio Rico
Hawan, Alaska SR.50). Altow 5-12 days for U.P.S. delivery. For all matiers
other tnan 1o place orders please call us at 212.636-5500. No C.0.0
arders accepted. NY residents must inciude Sales Tax,

€le
CALL TOLL-FREE 800-223.2706

tn N.Y., Howaii, Alaske, & Camada  Call (212)686-5500

1263 Broadway New York ,N.Y 10001

CIRCLE NO. 7 ON FREE INFORMATION CARD

UNIVERSAL
COLUMBIA

NOSTALGIA
WARNER BROS.

PARAMOUNT

TVX VCX
20th CENTURY

ALLIED ARTIST

If it's LEGALLY on videocassette, Wonderful World of Video has it!
We stock all major General Release and Adult Tapes in inventory.

PLEASE CHECK BOX AND FILL IN AMOUNT

O SOUPERMAN 64.%
0 10 54.%

O ALIEN 54

O JAWS 54.%

O DEERHUNTER 69.%

0O COAL MINERS DAUGHTER 59.%

(New Release)

CHECK FORMAT: O Beta O VHS

O HALLOWEEN 54.%

O BUDDING OF BRIE (Adult) 89.%

O BABYLON PINK (Adult) 89.%%

O EROTIC ADVENTURES OF CANDY
(Adult) 89.%

O CALIFORNIA GIGOLO (Adult) 89.%

ALL TAPES 100% GUARANTEED!

Enclosed is my Ocheck O money order

OVISA OMC
Please send me your:

Send Order to:
Wondsrful World

of Video Inc.

6315 Hollywood Blvd.
Hollywood, CA 90028

CALL TOLL FREE:
1-800-421-0482
in Callfornia:
1-213-465-8677

(cash not accepted)

[ Famlly Play List
[ Aduit Play List

Calit. Res. add 6% tax
Postage, handling D

Card # _

Subtotal

$3.00
Total

Exp. Date
Name ___
Address

City/State/Zip _

Signature ____

NOTE: No order can be shipped without a signaturel

AmericanRadioHistorv. Com

{l certity th_at | am of legal age)

CIRCLE NO. 59 ON FREE INFORMATION CARD




CREATE ANY
RHYTHM et

A

' PROCAANTARBLE '
DRUM SET

[  em—— [ -y G S

Qur popular Programmable Drum Set's simple
programming system allows even firgt ime users
to structure bass, tom, snare, wood-block and
clave sounds into any rhythm in any time
signature. Versatite memory organization
provides simuitaneous storage of two separate
rhythm pattern's sach with 1ts own bridge rhythm.
Bridges are acltivated from erther the control
panel touch plate or optional foot switch and are
automatically synchronized to the main rhythm.

Improved memory cicuitry lets the “save’
mode hold rhythm patterns for over one year while
battery life for normal operation has been
extended to several hundred hours.

In easy to assemble kit or fully assembied.

] ( ) Send #3750 ‘Drum Set Kit, $89.95 plus $3
1 shipping enclosed.

3 ( ) Send #3750 'Drum Set Assembled, $154.95
] plus $3 shipplng enclosed.

1 ( ) Send Free Catalog.

: Name:

] Address:

: City: State: ip

1 VISA: MC: Card No.

Lm ELECTRONICS, DEPT 2-P 1020 W WILSHIRE. OKLA CITY. 0K 73116
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CONTRACTOR

Train at home
in spare time

MAKE MORE MONEY! check
out Electrician’s wages
against the kind of money
you make now!

Even before you're ready to go after a full-time job as an
electrician, you could be making extra money doing odd jobs
for friends and neighbors. And think of the money you'll be
able to save doing your own electrical work. Learn to specify
and install wiring, operate and control motors and generators,
use and maintain transformers and storage batteries.

We show you how to troubleshoot for short circuits,
overloads and open wires. You'll be ready to take almost
any electrician licensing examination offered by state,
city or county. Because opportunities vary from time to
time and from one part of the country to another,

we encourage you to check on the job market in your
area. Mail coupon for free facts and results of survey 5
showing employment success of our graduates. 8

NG NEED TO QUIT YOUR JOB OR REGULAR SCHOOL

Everything explained in easy-to-understand language

with plenty of drawings, diagrams and photos. Toals.

{APPRUVED\ materials, test equipment incleded with course. You learn
o , at your own pace. No time wasted traveling to class.

QE“” Teachers are as close as yourtelephone. No charge!
Use our Ioli-free 24-hour haome-study hotline as

‘\ soon as you enroll. MAIL COUPON TODAY!

r sln!:;§91 ELECTH’C’AN SCHOOL Depl PDO1 11
ICS Center, Scranton, PA 18515
| Rush free facts that tell how I can train at home in spare time

to be an electrician. No obligation, no salesman will call! |
| wane AGE i
| aooress I
| it

e =

POTTER BRUMFIELD Litronix FRL-4403

- 1 pinsiyle p

* Jamp conlacis diftused red led wih built

«24voltde or inftashingunit  T1 ' package
120 volta c. pulse 1ate 3hz S

+ Used but fully tested l o a0
§1.50 each Vi 2107 $1.70 W

4PDT RELAYFLASHER LED

specily coll voltage

COMPUTER GRADE

L:R‘G.EOBAN!I"fE,A,VAILTBLEA CAPACITORS
SocsxEIs Lon ey M hiel ALL ARE BRAND NEW
SUBMINI DPDT 1700MFD. o
150 )
DIP RELAY 2% in. dia. x 4% in.
AROMAT #HB2-DC6V {5400 MFD $2.50
60 VDC
a + Fus Gip soCke 1.8 in.dla.x 4% in.
N e ) MW 500 MFD 18 V
‘ o - m JooMrD e voe | s150
22,000 MFD. 15 VDC.  $2.50
St50each [ 2in.dia.x2% in.
22,000 MFD.50VDC  $3.50
7-17vdc 3in.dia. x 4% In.
S S BUZZER CLAMPS TO FIT CAPACITDRS %3¢ ea
..

FLAT LEVER HANDLE
MINI TOGGLE
SPDY

' STAR sCMB-12

B socw:

AATED 6 AMPS @ 125 V
o 3 1 4 - 40 BUSHING
18
‘ h
L 5125 each b i 3,‘ 209“
TRANSFORMERS 100 tor §75 00

22/44 EDGE CONNECTOR

120 volt TIN SOLOERTAIL .156"x .200°
primaries m
200 ma $125 | LARGE QUANTITIES AVAILABLE
0 mA 8125 $1.35 each 10 for $12.50
Pt .
wr 520 | ELECTROLYICS
25 VOLTS £ T g 280 mA $165 AXIAL CAPACITORS
50K SLIDE POT| —({= ——
Knobs tor Silde [ | 75¢ each FO 1 51.50 ea

8,000 MFD 15VDC
3718 long x 1:1116" diameter

600 MFD. 100 VDC  $1.00 ea.
21116" 1ong 2 17 diameter

4.700 MFD 16 VDC 2 for $1.50

Pols 20¢ sach audio taper

2" tong x 1" diameter

ALL ELECTRONICS CORP,

905 S. Vermont Ave, SEND FOROUR FREE CATALOG

Los Angeles. CA 30006 TEAMS
'(213) 380-8000 * Guantities Limited
Store & Warehouse Hours * Min. Order $10.00
9AM-5PM

» Add $2.00
Shipping USA

« Calit. Res. Add 6%

* Prompt Shipping

Monday¥hwy Friday
Saturday
10AM-3PM
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DON'T
BLAME

THE
SOFTWARE!

Power Line Spikes and Hash often cause
memory loss or erratic operation. Often
floppies, printer & processor interact!

OUR unique ISOLATORS eliminate
equipment inteaction AND curb damag-
ing Power Line Spikes, Surges and Hash.

3 filtered 3-prong sockets and integral
Spike Suppression. 125 VAC, 15 Amp,
1875 W Total - 1 KW per socket.

ISO-1 ISOLATOR. 3 Fittered Sockets;
1000 Amp 8/20 usec Spike Sup-
pressor $56.95

ISOLATOR. 6 Filtered Sockets;
1000 Amp 8/20 usec Spike Sup-
pressor . .$96.95

SUPER-ISOLATOR. 3 DUAL fil-
tered Sockets; 2000 Amp 8/20 usec
Spike Suppressor $85.95

1SO-7 SUPER-ISOLATOR. 5 DUAL fil-
tered Sockets; 2000 Amp 8/20 usec
Spike Suppressor . ... ... $139.95

Master-Charge, Visa, American Express
Phone:1-617-655-1532

ISO-4

ISO-3

Electronic Specialists, Inc.
171 South Main Street. Natick, Mass. 01760
Dept. PE (617) 655-1532

CIRCLE NO. 21 ON FREE INFORMATION CARD

Complele Microprocessors iine, peripherals & Terminals.
APPLE II PLUS. 16K $989.00 Disk130K: controller $575.00

SOROC 10120 795.00 SOROC 10140 1395.00
ADM3A. assembled.  840.25 11:99/4 499.00
11745 1440.00 11-810 1715.00

Texas Instruments

Invest. Anal. 4995 Speak & Spelt $54 95
T1-55 34.50 Spelling Bee 30.95
Accessories . call us Ti-Programmer 52.50
T1-58C 87.50 MBA 52.50
PCIOOC 149.95 11-5100 31.50
11-59 207.00 11-5015 59.00
Dig. Therm. 105.00 11-5025 61.95
Lang. Tutor 160 .00 11-5040 79.00
HEWLETT-PACKARD
Hp-67 $299.00 HP-41C Prog 234.00
HP-97 579.00 HP-41C Printer 299.00
HP-33C 75.00 HP-41C (RD RDR  175.00
HP-34C 122.00 HP-41C Mem. Module 4000
HP-38C 122.00 HP-32E 49.00

HP-85 AND ACCESSORY CALL US FOR PRICES

SCM TYPEWRITER SPECIALS
SCM-2200 527500 INTREPID $274.00
SCM-2500 285.00  CLASSIC 12 144.00

All units shipped in original cartons with accessorres according

to manutacturer’s speciliicanon. Send maney orders. personal
check {2 weeks to clear. In Hiinois add 6% sales 1ax

Add $4 95 minimum shipping & handling charges per unit

We ship UPS Subject to availability. Written warranly for

speciic products can be oblained free ypon request Above

orices are 1or mall oraer and prepaid only. Prices and specifications
subject to change without nolice. Send mall orders

Nabit’s, Drec.

519 DAVIS. EVANSTON, ILL. 60201 TEL.: 312-869-6144

"qpple ‘computar

AmericanRadioHistorv.Com

MONEY e TIME * FREIGHT

QUALITY STEREO EQUIPMENT
AT LOWEST PRICES.

YOUR REQUEST FOR QUOTA-
TION RETURNED SAME DAY.
FACTORY SEALED CARTONS—
GUARANTEED AND iINSURED.

SAVE ON NAME BRANDS LIKE:

PIONEER SANSU!
KENWOOD DYNACO
SHURE SONY
MARANTZ KOSS

AND MORE THAN 50 OTHERS
BUY THE MODERN WAY
BY MAIL—FROM

illincis audio
BANK CARDS ACCEPTED
12 East Delaware
Chicago, Illinois 60611
312-664-0020
800-621-8042

CIRCLE NO. 32 ON FREE INFORMATION CARD
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A Simple Wind-Speed Indicator

OU CAN make a very simple but

effective, portable anemometer
(wind-speed indicator) using only a
small dc motor, a propeller and a volt-
meter. Figure 1 shows a typical ar-
rangement that works quite well.
When wind causes the propeller to ro-
tate, the motor behaves as a dc gener-
ator. The voltage produced by the
generator is relatively linear with re-
spect to the wind speed.

Not all motors will work in this ap-
plication. For best results, use a low-
friction motor such as one intended
for-use in photovoltaic solar-energy
demonstrators. Some motors of this
type are supplied with plastic propel-
lers attached to their shafts. Suitable
motors are also available from hobby
shops that cater to enthusiasts of ra-
dio-controlled model aircraft. Gener-
ally, if a motor produces a few tenths
of a volt across its power terminals
when the shaft is rolled between your
thumb and forefinger, it will work
well in this application. I've found
Mabuchi motors to be particularly ef-
fective wind-powered generators.

Hobby shops also sell propellers.
Alternatively, you can make your own
prop using Fig. 1 as a guide. Cut four
blades from light-gauge aluminum or
from one end of a metal food or bever-
age can.

Blade dimensions are not specified
in Fig. 1 because motors having a
wide range of sizes can be used in this
project. For best results, the blades
should extend somewhat beyond the
housing of the motor as shown. Use
care when cutting the blades, and
round off their sharp ends to prevent
cuts. Twist the base of each blade 45-
60° and push the tab at the narrow
end of each blade into the side of a
balsa model-rocket nose cone (anoth-
er hobby-shop item) that has been
sanded smooth. For best results, use a
nose-cone whose base has a diameter
close to that of the motor housing.
Spread some white glue around the
base of each blade and, when it dries,
paint the entire propeller assembly.

Next, attach the propeller to the
motor’s shaft. The easiest way is to
force the shaft into the center of the
base of the balsa cone. Secure the
cone in place with some white glue.
Mount the motor on a handle as

shown in Fig. 1. Then connect its pow-
er leads to the voltage-input terminals
of a multimeter that has been set to
read dc volts.

You can now calibrate your ane-
mometer. One way is to extend the
generator from the window of a mov-
ing car. Record the voltage from the
generator at increments of 5 or 10
mph and plot the results on a graph.
Be sure to perform the calibration on
a windless day and to have a friend
drive while you hold the generator
and record the measurements!

RLUMINY,
MOTOR MOL/A/TI”:
HousING STRAP

Cotergedon

s ©

To
VoLTMETER

By Forrest M. Mims

Figure 2 is the calibration curve for
an anemometer that I built for use in
a homemade, model-rocket wind tun-
nel. Note the reasonable linearity of
the curve.

Going Further. You can easily
modify this project. To measure low
wind velocities, for example, you can
replace the propeller with a four-cup
rotor made from two ping-pong balls
sliced in half and the multimeter with
a solid-state bargraph readout. Use an
LM 3914 LEDdriver for best results.$

BALsA woob
Nose conE

MOUNTIN G
STRAP

6-32
MHARDWARE

>
WooDEN BLADE
HRNPLE CAGRERY
(102% x 4*)
S/IPE RERR
VIEwW VIEW
’
TwisT %0°

Fig. 1. Design for a portable anemometer.
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12vDC
AUTOMOTIVE/
INSTRUMENT
CLOCK
APPLICATIONS:
® In-dash sutoclocks
¢ Aftar-market auto/
RV clocks
* Aircraft-marine clks.
* 12VO0C oper. instru.
* Portable/battery
powered instrumnts.
Features:Bright 0.3" green display. Internal crystal time-
base. £ 0.5 sec./day accur. Auto.display brightness control
logic. Display color filterable to blue, blue-graan green &
yellow. Complete —just add switches and lens.

MA1003 Module .............$16.95

MA1023.7" Low Cost Digital LED Clock Module  8.95
MA1026 .7 Dig. LED Alarm Clock/Thermometer 18.85
MAS5036 .3" Low Cost Digital LEO Clock/Ti 6.95
MA1002 .5 LED Display Dig. Clock & Xformer

( A .. Clock Modules

995

2 National Semiconductor

RAM SALE

MM5290N-4 {MK4116/UPD4T6) - - $4.95 each
18K DYNAMIC AAM (260N
{8 EACH $39.95) (100 EACH $450.00/101)

MM5290J-2 (mKk4a116/UPD46) . . $6.95 each
16K DYNAMIC RAM {150NS)
(8 EACH $49.95) (100 EACH $550.00/l01)

MM5298J-3A ........ . $3.25 each
8K DYNAMIC RAM (LOW HALF OF MM5250J) 200NS
{8 EACH $23.95) (100 EACH $250.00/lot)

MM2114-3 ...............$5.95each
4K STATIC RAM (300NS)
(8 EACH $43.95) (100 EACH $450.00/lot)

MM2114L-3 ..............$625each
4K STATIC RAM (LOW POWER 300NS)
(8 EACH $44.95) (100 EACH $475.00/l0t}

EPROM Era§ing Lamp

* Erases 2708, 2716, 17024, 5203Q, 5204Q, etc.

. Er-sls up to 4 chips within 20 mmutn.

. exposure di of one inch.

* Special d foam liner eli static build-up.
= Built-in safety lock to prevent UV exposure.

* Compact — only 7-5/8'* x 2.7/8" x 2"

= Complete with holding tray for 4 chips.

UVS-1E............ $79.50

MICROPROCESSOR COMPONENTS

JOYSTICKS
|

Jumbo 6-Digit Clock Kit

* Four .630"ht. and two .300" ht.
common anode displays
* Uses MM5314 clock chip

* Switches for hours, and hold f;

= Hours easily viewable to 30 feet

* Simulated walnut case

* 115VAC operation

© 12 or 24 hour operation

* Includes all components, case and wall transformer
® Size: 6%’ x 3-1/8" x 1%

JE747..............$29.95

—aoaommoA SUPPORT DEVICES DATA ACQUISITION (CONTINUED) SE |
INSIN0A 650 | ADCHSCCN  #-BMt A/D Conver! h Muitl.) 5.5
oFe212 vou tnpul/Output 35 | Apcavcen  bon A/D Converter (K-Ch. Muiti.)  10.98
oPRI Priority Interrust Control 335 | DACHOILCN  10-81 D/A Conv. Micra. Comp. (0.65%) 1198
oPe2s Br-Directional Bus Driver 34 | DACIOSLEN  10-8110/A Conv, Micra Comp. (0.20%) 8.95
DPE2e Clock Generator /Driver 1% | DACKRLCN  W-BILD/A Converter (W65 Lin.) 8.8
oo B Oriver 30 | DACKZLCN 10BN O/A Converter (R20R Lin.)  5.3%|
ez System Controlier/Bus Driver 4% | DACIZLCN  12-8tD/A Converter (u20% Lin) 995
oPs% System Controtier s | comsin $Channel Multiplexer [t
INsRaG 1/0 Expander for 48 Serles 2.5 | avsion 2K BAUD UART 594
INSEZD Asynchronous Comm, Element 6.5 RAM'S
oPssL Prop. Comm. 1/0 (USART) 1% | o Bex) Statlc [y
ol Prog. Interv; . us | o 1024x] Dynamic nf| JS5K
nmml :u ;’":" "/? Lad] nl: 281 001 24x4 Static sl JS100K pe
o8. rol . i
Getss R e we | hee et 1%] JvC40 40K (2) v.d.o Controller in case . . . $5.95
oren Prog. CRY Controller .3 | 2101 sy Zbxd Static 105,
oPezn Prog. Kayboara/Dhotay Intectace 1.8 | 5137 x4 Static MDS s
Brm oo s e | e, <1 AGand DC Wall Transformers
OPtXY System Timing Elemant 695 | 0 10Mx4 Static #0n1 Low Power 5
gx :—:" :rg:ml:: : :mm' :: 2 1044 Static X0ns 1.n
1t BiDiractions) Heceiver 2403 104x2 Static Wons Low Power
oPt 381t B1-Directional Recelver 1% | 2ur 16,384%) Dy namic $88ns Mrouse marked) 4 - :::.;.:, '::,::..',
16 (UPDAK) KK 20m
6800/6800 SUPPORT DEVICES ot ey et na Ly mditia
Moo [ us | s 26x4 Static 2% Lhontd
“: :A‘P;: :‘I’: C:}::‘IM RAM l:-: MMS%L 104x) Dynamic Fully Decoded »
MCII0aPY ratic L% | MM 2~x] Dynamic 3| Part Nao. Input Output Price
L Paripheral Inter, Adapl (MCH20) 1.4 MMEN0/2107 40%x) b 495
MOUE  Priority Intevrust = & PO TET) cu| AC 250 117v/60Hz  12VAC 250mA  $3.95
:c‘umu :2‘"—:“ “0’4:“ ’ 't: 8K Dyn. 200ns {lower ol MMS0)) 45 AC 500 117V/60Hz 12 VAC 500mA $4.95
1y nchronous Comm. Adapter R Kxé Sratic 1.8 AC1000 117VIG°H1 12 VAC1 amp $5 95
MO Synchronous Serial Data Agapler % UPDEM/MKURT 4K Dy W-ph Lk ) "
MO obiaom Orhal MODEM 03 | Tasiosesne i stave ws| DV8200  117v/60Hz 9 VDC200mA  $3.25
MCE2 200003 Modutator 35 [ Trseon 1aMx4 Static ws] DC 900 120V/60Hz 9 VDC 500mA $3.95
MCHIA  Quad FStats Bus Trans. (MCIT%) 2.5 PROMS,
MICROPROCESSOR CHIPS 1A 2K UV Eratadie PROM C 0 C 0 S
230 (MOC) CPU (MIKIMON}  (2MH2) 1% | 2108 EK EPROM N N E T R
Z00A {70-1)  CPU (MKIION-4} (1M} 55 | Tmsane K EPROM {5V, +3V, +12v)
corme P 1995 | 276IMeIZUNTH 16K EPROM (Single +5v)
w0 MPY %% | 22imatBRITI DK EPROM
1OMZ0IADC CPU -4:81 Slice (Com. Temp. Grade) 19.55 $K EPROM (450n3) {Single +5V)
MCSE2  MPU w/Clock (K Bytes Memory) 115 | som PROM
INSIXNG  MPU—8-BIt (6MHZ) 695 ( @IMSI  12x3 PROM (Opan Coltector)
INSHIINSG  CPUL—S91.Chip 1-81 12DYtes RAM) 1998 | 825115 0% Bipolsr PROM 3 .
INSIWNS  CPU (56 Byles RAM 69 | ©2S124S288)  Xxe Tri-State Bipolar FROM as DB25P D-Subminiature Plug . . . . ... $2.95
INSIRON  CPU--#4 Byles RAM un | wsus % PROM as| DB25S D-Subminiature Socket . . . . . $3.50
SN Gh wiBatic Micro s o ROM'S DB51226 Cover for DB25P/S . . . 5175
o5 | Sizin Craractar Generalor (Upoer Case)  .5) 22/44SE P.C. Edge (22/44 Pin) $2.95
1 CPU—1-8it 298 | 30309 a ' -C. Edge 0 &
TMSIOIL  MPU—16-Bit " a_‘“,.u, D g::::::: G::::::: BeeoEmD ,:; uGss/U BNCPlug . ..... $1.79
SHIFT REGISTERS MMaZN 204-811 Read Only Memnory | UGB BNC Jack . ... . $3.79
MM Duat 2-BiY Dynamic 0 UG175/U UHF Adapter . . . o $ .49
NMOS READ ONLY MEMORIES
fouoestd AT | MomEnoe  taxex) Ascu snine wioress  11s0| SO239 UHF Panel R'CP ... 8129
MMSIOH v oA et o | MCmesnoe 128x9x7 Math Symbot & Pictures nw| PL258 a $1.60
MM 254-81 Oyramic 1w | MEMeE0p 128x9x1 Alpha. Controt Char. Gen.  1B30] PL259 . $1.60
zx::“ ;:‘;;‘“:V;:'““/“““'"“'OW’ |~: [———MICROPROCESSOR MANUALS uG260/U 9 ... 8179
namIG R “M-Z00
e i3 | e e 1] UG1094/Y BNC Bulkhead Recp. ... $1.20
M5O 8l M-8 User Manual 5.00
06V (KA) 10M-BIt Dynam: 1%
N Hex 2.8 Static = SPECIAL FUNCTION TR S"'80
sav Ouat 132811 Static 23 | Dsemsen Ouat MOS Clock Driver 5M2Z) 150 . K .
aav sen i . | OscacN Dual MOS Clock Driver 5MZ) 19 C
2=y oy 2w mmeccmenmesn xl 16K Conversion Kit
BV SR 298 | ins:sIn Communscation Chio n%
aav Oual 0-@it Static a0 xm: Microprocessar Resl Tme Clock ss| Expand your 4K TRS-80 System to 16K.
2mv Oual 408it Static .00 Mictoprocessor Compativle Clock L8| it comes complete with:
CoPuaN " .
B e menm bes o i ieosi BaM 63| 3 g gn. MM5290 (UPD416/4116) 16K Oyn. Rams (*NS)
YT PTERE commmMn Microcontrollar with 6 Ot RAM .03 *D for
— & Dirgcl LEO Drive w/ Buss Int,
AFI0MICN  Universal Active Filter 2.9% 545 | copmn 2-5e9.vAG Fiuor. Onver ooinone 13| TRS-16K2 e1sons ................ $49.95
AFLIIC)  Touch Tone Low Pass Filter 9.0 P
AFIZFIC)  Touch Tone Law Pass Filtler ne Av-u)uTE LEPH?,‘N!E“{:(:!.BPARD gb':IPS L TRS-16K4 <250ns ................ $39.95
N A L suostS unOp[Ama) 1% | avss0 Gopertory Duster O «s
LM%z Constant Current Source 1% v
e e NiE oeomseL,, a2 JE610 ASCII
CFI4N JFET input OP Amp Lo y
HOOMSS Keyboard Encoder () beys) 15
LFPN Samole & Hotd Amalitiers 1% .
S ooy 008 Seiemsin x| Encoded Keyboard Kit
DACHKLCN §-Bit D/A Converter (0.1% Lin.} 25 | e e e Y L

. = .

6-Digit Clock Kit

*Bright .300 ht, comm. cath.
ode display

*Uses MMS5314 clock chip

*Switches for hours, minutes
and hold mode:

asily viewsble to 20 ft.

eincl. all components, case &
wall

nsforme
1 6% x 3-1/8" x 1%

JE701................$19.95

CONSTRUCTION:

DESIGNERS’ SERIES
Blank Desk-Top Electronic Enclosures

Sh strength epoxy molded
pleces in mocha brown
IlII

SIldmg rear/bottem panel for
service and component ac-
cessibility,

Top / bottom pasels.080 thk
alum, Alodine type 1200
finish (gold tint color) for
best paint adhesion after
modification.

Vented top aad hottom
panels for cooling efficiency.
* R construction provides
unlimited applications.

The “DTE" Blank Desk Top Eb

s E,

Regulated Power Supply

Uses LM309K. Heat sink "«
provided, PC board con- — -
struction, Provides a solid —
1 amp @ 5 volts. Can supply up
to 5V, :9V and 212V with
JE205 Adapter, Includes compo-
nents, hardware and instructions.
Size: 3% x 5" x 2"H

JE200........$14.95

ADAPTER BOARD
—Adapts to JE200—
15V, 19V and 12V

DC/DC converter with +5V input. Toriodal hi-
speed switching XFMR. Short circuit protection.
PC board construction. Piggy-back to JE 200
board. Size: 3% x 2" x 9/16"H

\ JE205 ..............$12.95

are d
today's modern computer equipment and can be used in both industrial and home. The
end pieces are precision molded with an internal slot {all around) to accept both top and
bottom panels. The panels are then fastened to %" thick tabs inside the end pieces to
provide maximum rigidity to the enclosure. For ease of equipment servicing, the rear/
bottom panel slides back on slotted tracks while the rest of the enclosure remains in-
tact. Different panel widths may be used while maintaining a common prefile outline.
The molded end pieces can also be painted to match any panel color scheme.

d to blend and

Enclosure Panel

Model No. Width PRICE
DTE-8 8.00” $29.95
DTE-11 10.65" $32.95
DTE-14 14.00” $34.95

The JE610 ASCII Keyboard Kit can ba intarfaced into
mMost any computer system. The kit comes complete
with an industrial grade keyboard switch assembly
{62-keys), IC’'s, sockets, connector, slectronic compo.
nents and a double-sided printed wiring boasrd. The
keybosrd assembly requires +5V @ 150mA and —12V
@ 10 mA for operstion. Features: 60 keys generate the
126 characters, uppsr and lower case ASCI) set. Fully
butfered. Two user-define keys provided for custom
applications. Caps lock for upper-case-only slphs charac-
ters. Utilizes 8 2376 (40-pin) encoder read-only memory
chip. Outputs directly compatible with TTL/OTL or
MOS jogic arrays. Easy intarfacing with a 16-pin dip or
18-pin edge connector. Size: 3% "H x 14%"'W x 8% D

JE610/DTE-AK (as pictured above) . . .$124.95
JEB10 Kit £&choonents (no caser+..$ 79.95
K62 62:Key Keyboard (Keyboard only) . . $ 34.95

DTE-AK (case only — 3w Hxiwxsn-0)$ 49.95

JEGOO
Hexadecimal Encoder Kit

FULL8BIT
LATCHED OUTPUT
19-KEY KEYBOARD

E600 Kay Kit 1wo sep
ecima) digits produced from sequential key e
8bi

2/81

$10.00 Min. Order — U.S. Funds Only
Calif. Residents Add 6% Sales Tax
Postage — Add 5% plus$1 Insurance

T
ameco

MAIL ORDER ELECTRONICS — WORLDWIDE
1355 SHOREWAY ROAD, BELMONT, CA 94002
PRICES SUBJECT TO CHANGE

Spec Sheets — 25¢
Send 41¢ Postage for your

FREE 1981 JAMECO CATALOG

PHONE
ORDERS
WELCOME
(415) §92-8097

output The outputs are latched and monitored
with 9 LED readouts. Also included is a key entry strabe.

it latched output for microprocessor
use., Three user-define keys with one being bistable
operation. Debounce circuit provided for sl 19 keys.
9 LED readouts to verify antries. Easy interfacing with
standard 16-pin IC connector. Only +5VDC required
for operation, Size: 3%"'H x 8X''W x 8%"'D

JEG00/DTE-HK (as pictured above) . . . . $99.95
JEBOD Kit bcBaara s tmoms na case) . . $59.95
K19 19-key Keyboara (Keyboara only) .. . . $14.95

DTE-HK (case only — 3%~ Hxsu wxs%* D) $44y
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OPERATION

Heathkit model AO1audio oscillator and Lafayette model

Halllcratters model S-120 recelver. Need manual and align-
ment data. Stephen Serio, 246 Bedell Terrace, West Hemp-
stead, L.I., NY 11562,

Trisdex model Muse-1 synthesizer. Need operation manual
and catalog. Raymond McGrath, 97 Concord Ave., #2, Nor-
wood, MA 020682.

Precision Apparatus Company, inc., series #-200-C signal
generator. Need operation manuai, service manual, ache-
matic and pars list. John Pankow, Box &8, Chiefland, FL
32626.

Heathkit GR-84 shortwave r iver. Need 1. E. G.

Tektronix type 315D scope. Need schematic and manual.
Armardo Vallesteros, 494 Clauser Dr., Milpitas, CA 95036.

Hallicratters model SX 130 receiver. Need schematic, oper-
ationa manual and alignment data. Joseph Mitchler, 51 Trav-
is Street, Savannah, GA 314086.

Sperry-Remington model TAS-1 telephone answering ma-
chine. Need schematic or manual. Rich Hole N8RL, 298 Mary
St., Newaygo, Ml 49337.

Fisher Radio Corporation model FMR-1 radio. Need sche-
matic and service manual. R. Otis, 8627 Linderwood Lane,

Dezoysa, 4085 Bathurst St.,
3N9.

Downsview, Ontario, Can. M3H

Nuciear Chicago model 2585 radiation ratemeter. Need

99-5073 VOM. Need manuals, operating instr and
schematics. Joe Martinez, 1324 Dover St., Caparra Terrace,
PR 00920.

Ampex FR100-A tape transport. Need schematic for trans-
port and power supply. E. J. Abbott, 1385-B Central Ave.,
Harrisonburg, VA 22801.

McMurdo Silver Company model 906 signal generator.
Need manual, parts list and schematic. David W. Conner,
218 S. Blvd., W. 57, Jerome, ID 83338.

Dumont oscilloscope #208B. Need achematic and opera-
tions manuals. Allan Madsen, 4608 38th Ave. N.E., Salem,
OR 97303.

Heathkit grid dip meter model GD-1B. Need coils or coil
data. Cart Blackman, 845 Central Park Drive, Paradise, CA
95969.

Hallicratters HT-32B tranamitter. Need manual and sche-
matic. Stan Leiter, W8BDC, 944 Leeson Ave., Van Wert, OH
45891.

Dumont type 184-E scope. Need schematic. Engineers Ra-
dio Shop, 8 David Rd., Port Washington, NY 11050.

sch ic and I, Michael Schulsinger, 825 Xenia Ave.,
Apt. 8, Yellow Springs, OH 45387.

Motoroia #H21-10 vhf radio. Need owners manual, parts list
and achematic. Gary Hedge, 3528 Johnson St., High Point,
NC 27260.

Generai Electric model 300 terminet printer. Need schemat-
ic and service information. George H. Haupt, 48 Van Voorhis
Ave., Rochester, NY 14617.

Baldwin Organ Co., model 54A electronic organ. Need
tion I, sch ic, parts list and aource of parts.
Roben L. Carney, 20123 S.E. 353rd St., Auburn, WA 88002.

Philco model 41-295 shortwave receiver. Need operation
manual and schematic. Bob Creasey, 304 lroquois Ave.,
Pittsburgh, PA 15237.

Galaxy GT550 transcelver and SC550 power supply. Need
service | and I. J. Lub ki, 3732 Leigh
Ave., San Jose, CA 96124.

Precision Apparatus Co., Inc. model E-310 signal genera-
tor. Need schematic and service information. Paul K. Sagi,
364 Upper Gulph Rd., Wayne, PA 18087.

Kenwood model KA2500 r . Need op! i ]
and specification sheet. Randy Hartgraves, 303 Tecumseh
Dr., Ellettsville, IN 47429.

ghouse model WR-12 Columnaire radio and Arbor-
phone model DX46 radio. Need sch ics and Is, Art

Cinci i, OH 45230.

Triplett model 2432 signal generator. Need manual. J.
Humpnrey, 1008 E. 28th St., Los Angeles, CA 90011,

Hammariund HQ-180A-X receiver. Need operation manuai
and schematic. Allan Bryant, 38262 Ballard Dr., Fremont, CA
94538,

Pearce-Simpson, inc., model Bimini 550, transceiver. Need
schematic and operation manual. Paul Smith, Box 4839, Kai-
lua-Kena, HI. 96740.

Hailicratters model HT 17 tranamitter. Need oscillator and
power amp coils. Larry Jessip, 1112 Whitcher Ave., Sioux
City, A 51109,

Precision Apparatus Co., Inc., model ES-500A cathode ray
oscillograph. Need schematic, operating and service manu-
als. James Olson, 2028 W. Catalpa Ave. Anaheim, CA
92801,

Arvinindustries model TRC-77 or RT-854A 40-meter mobile
transceiver. Need 3B4WA output driver tube and/or sche-
matics. Mike Nemeth, 1807 E. Madison, South Bend, IN
46617,

Precision Apparatus series 10-20 tube and set tester.
Schematic and instruction manual needed. Joseph Zolik,
153 Lincoln Ave., ElImwood Park, NJ 07407.

Dumont Labs type 304-A cathode ray oscillograph. Need

Klinger, 4659 Balboa, Wichita Fatlls, TX 76310.

and sch Robert Dickson, 1714 69th Ave. W.
#206-C, Bradenton, FL 33507.
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duty 1 volt basic move-
ment. 12 voll offset light-
ing, and large bold legends
for easy reading at a
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+3 Db (Red), Plus 0-100%

style. completely clear
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ring terminals and four
§/8" long mt studs. Size:
3-1/8" x 2-3/4" x 1-1/2"

Cat No. 6749 Wt: 6 0z.s
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Electrostatic Focusing,
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Non-resettable, 6-Digi counters run from O 10
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115 VAC. 60 Hz. 8 walls Speed 1000 countss
minule 3/8" x 2° window reveals black digits on
white background Gray, wrinkle-fimish metal case
measures 3-1/4 x 2-1/2 x 1-5/8 ~0” insulated
wire leads have quick-connec! type spade ter-
mmals Cat, No. 5113 Wl ZIbs

TOUCH TONE KEY PAD 4 ﬁﬂf

c electr hanical switchinp assembly {°

features 12 SPST momentary swir:;:hes ina3xa g\ ? * @ Build Your Own
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spacing Key caps are pre-numbered O thvu 9, * and =, “Touch-Tone Dialer
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100's of { including "fﬁ
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NICKEL CAD BATTERY PAK Bargam #6

® 10 "AA” Size Cells Connected In Series

|

!

. ] . For cooling, llushing ® Comes(n2-7/8"x1-1/8"x 2" ns Jated @ ]
: « Lightweight! heating and ventilaling' Plastic Case (Picture Shawn Less Top Half 12.5 VOLT E !
v T SaTya T Yoz Asent Quiet 8 dependable C! Case) 600 mA :
E nly 41w sa- 134 P %;90';"‘3"'3&‘&;:’2‘:’ o ° E::gg Accessible Top Mounted Salder Tab § !
' 1 0 99 Removedl 'c’r:)o"?s-:gL ® For Use With Radios, Tape Recorders, 1
: [ equipment Communications Equipment, ete. / 1
g Cat. No. 3108 Wt. 2 tbs. Ship. Wi.902.  Cat. No.6676 .
i o Tod 0 INC i
\"Send For Our FREE Catalog Today' ORDERING INSTRUCTIONS POlY Pn"/': o ‘
i ) ) Indicate in adjacent brackets Total Amount of Order § _ l
! Fe'atuan the I.‘argest.SeIectuon ar'1d the Lowe§t the quantity of Bargains desired: Please Add $2 for Postage & Handling. :
1 Prices on a wide variety of quality electronic LN Cat.N Cat. No NAME 1
| products, including: Computer Peripherals, 0637.490.1( ) 67.510'2( ) 2{13’3( ) ADDRESS !
! Solar Devices, Speakers, Audio Equipment, and Cat.No. Cat.No Cat.No. 1
i much much more! Take advantage of our 25 | "ga1s 4( ) 3108 5( 6676'6( ) CiTY '
| years as Amelfica's foremost supplier of dis- ® Complete Coupon Section STATE _ _ZIP :
i count electronics. e Cut Out Along Dotted Line and Mail Ad to E:r;'cal:;s:d asg';:::;:sl%cijngorée;'ggnen i
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Digi-Key may be combined lor o volume discount.
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You may pay by check, money order, Moster. Charge,. VISA or'C.0.D. DIGI-KEY GUA
‘replaced or refunded it returned within 90 days from receipt with a copy of your lnvoice

un) Oy mail send your order to: DIGH-NEY,
NTE

Irems that ore not discountable are identified by

ighway 32 South, Thief Riv:

AmericanRadioHistorv.Com

Folls, MN 56701
Annports or products purchosed from Digi-Key thot prové 1o be defective will be : 50.00.599.99

Y;:; SERVICt
"% s 0.00.5 9.99 .
10.00-525.00 .. .. .Add $0.75 $ 100.00.5249.99 . .

S
$ 235.00.549.99

100.008 Up.

rﬁ:ezz;!ﬂu?iﬁﬁ!ﬂﬁﬁ

-nxu:susl.

¥sespzEIirteTess
T

BEyEF vy

¥

stcibziat

Sevpped o G
Kuv/rmvm»m WIRL 108 wiessben
Ly
St wice 3 oo langn
¥ Orarall g

AW Mioe wirs. 4 Graveil Lacgth
Tellow Wira, &= Goorall Langrh

ot Wiry, & Overeil Lompuh -
Vaiiom wi

7 omer
5 Ovegaliomgin
e T

Overal Lomgein
T e, £ Greran g

30 AWG Kruer lsebard b bt oty
e o =

e
o
o

v
s

CHARGES VOLUME DISCOUNT
.Add $2.00 $ 0.00-5 99.99 NET
.Less 10°%
.Add $0.50 $ 250.00-5499.99.... .Less 15%
....Add $0.25 $ 500.00.5999.99 ... .Less 20%
. . .No Charge $1000.008 Up Less 25 %,



DIGI-KEY

CQRPORATIDN

oot Time Clock Catendar~ L F Johnson ~Terminal StripseT.1_ Connrecorse W ire W rapoing supplise: CIDS  Reetifiery:Pox aee:Sargs BaokaDiurmond Tools: Pagavice N
S e IR o Boghes Zenter [iodensTre Boayding W ive: Buzsgms- Vises “Tempiaignsioddy-SiitcheseDrafing AidseSoldering Suoslicgs Edue Conpectors: (C Socket
+EnclosureseRe: lsgors & Resistor Networks*Hardware®Power ?I s * Hobl: on'Phono Plugs & Jncks'lnlegmled Circuit: >toelectronics® Ltl h D’s<Data Books
ropmcenori unoor('Luxo mps*Clock Bezels*PC Ln\oul uopliesel. xlhmm BetteriessTantalum Capacitorss Time-Temperatyre Clock*A/D & D/A»Nick dmlum Bnuenes
_ Elcc\mly\uc Capacitorss PotentiometersCar ClockT ransistors+1iame Clock Kits*Tools * Fuse Holder Boards+Ungar Products+Heat ke & Accessoncs'Solder Wicks -AND MOR
— . .

The RO IHCEREY Disevint siahes o ftig Price Diffi e 1319 BILOWY

AP PRODUCTS
NCORPORATED

ACE218
Port Mo 920328

00-346-5144

n Mn., Ak., Hi. Call 218681.6674

LOW PROFILE

A CE227
Fort e, 971335

A913101comtsh RuG e 11 O
Elracinnile 1o 5 Vs

SOLVENT RESISTANT COATING

83401 LTSS

MEE TS _REQUIREMENT _MiL-

e

RN 1114

D g e veney

——
BATTERY WRAP TOOL

STANDARD LOOIC

SYMBOLS FOR

DIOITAL DISION
-

Sodoglisive oy g

Mumery Bure bk 1 o At | o ot mwowrs St

m e
i) Ddhoed e INTERFACE TOUR TRS-00.T0 THE REAL WORLD,

MISs Dard mmsse aage a1 T tome

10
O Opsn v ok 9 1 mmg AN S
i3

= 2150 Hewlott Packard
" ) | Two Dight

| High prigl
LE.D. 1 20C 10mé So0mar

WE-4 WK-5
WIRE WRAPPING KIT WK-4

» ‘: 10010 e Mappmn b8 e s
‘. WIRE WRIPPINE KI! WK.3 iy s
RIGHT ANGLE - Ordar Mu. 3501 ND 1+ Atto Ne T8
o, =2 nne avy —~
OK Machine and Tool Corporatian Orter #0 2007 WO No 156 0270
has dona It again, Now you can get -
T LKALINE BATTERIES ELECTRONIC -
P e e e MALE and FEMALE HEADERS 0 Y KITS Order Mo, J103ND 12 <10 Mo (XX
1w e aeau HOBB Lpensen - o
R e L e E - R
ADMIUM BATTERIES b
A | ST - an Tl PO e R R
- i = - L
DISPENSER REPLACEMENT ROLLS
R 103501100 RIMP TOOL SET 9 - recscre e 10 ST
b CRIMP TOOU SET . . e e Mo 311040 15-biose pock) .
H QUIETIO0L ST b ﬂxl’ WIRE DISPENSER DoOn@ ssoummu ALeHABET
: 5 v,
i e Co010 P—
& RE 5 BOQO S
i OISPENSER REPLACEMENT ROLLS DRBOO® = [~ | =~
I = =
i =N @\s.‘l"m "‘,
1 e T
I 8 i : CO®O
OK Macho mode BC-3-115 N6-Cod Botrary -
WPUT mn‘mmw Choroer HOSHVIWRARIIOOUS = C® @
OUTAYT, 2.9 VX ot
AT oD Wicod
it - - ar- o SEQUENTIAL NUMBERS KITS
NeCod banivies con Iypaly be T [ = Price Por Package (Bisea)—1iLes -
7 o i & V81

chosgec 100 s ond i rephace from -
100 10 300 roquior bartwies =

e | o] o[ m ] e [ o [
can sl anlmon]onjmsn fiare

€lecronic
Dite

= S s | e e o sars s s
1UST WRAP, ™ KITS, UNWRAP TOOL 357 = -
ey €ory ey gom
o s

e wey w01
wesrewio 100

DONUT PADS
Ovemsirys 300 ymbak 195,

Temperature Conlrolled Soldering Statlon ot
THREAD-TOGETHER MOOULAR DESIGN FOR

QUICK. ON-LINE HEATER OR TIP CHANGE e = ; prq([l(e
T - _ /# W

s
— ey

f Ml

4. cuome

DUAL IN-LINE #ACK AGE
e

 Orsaned 'o: use on sensime componants =
HEAT GUN =g

UNWRAP TOOL FOR JUST WRAP e

-~
eyt e
.
JUST WRAP KIT
- . -]
e A
IAyMTATIO NS IIES R1T 74 ADJUSTABLE WIRE DISPENSER "
w2 e R
: 1 - e )
postiedengiion “ e BURRLIS. [P
- 139 95 DISPENSER REPLACEMENT ROLLS !
NIC HARDWaRE STLELI TINC PLATED = " S
\ ¥ ol arraot 3 " b
» seree et S - v -
- e oy == REPLACEMENT STRIPPING BLADES »
mar i erew Yeried, Moot HOT.VAC" DESOLOERTOL TOOL
et tove st Srbeed o
i e Yt P ‘CLIP AND STRIP” TOOL '+
s k;:n-..""'»».-"‘ sse
o :'w‘“" v - N -, b
e S X o ‘o r = i
e et et . \ =— 3
1} et Sree, Sk Pomet
1} M b S Dbt s e e |
Tt v St ot Y = JOMPER WIRES o
o s 3 e et 9 po— P an -
s s e, Yo, Pkt e o e = ot By o iR
S el S TINIAG Vet Devodon g o paze st ()l
lOGI('IMING CHART e o L - and Othae
Replacement tips, solder, ond other » 2371 m0 Gt your lm zu'al:g {or the complete OK Listi
K P! g
o s h soldering equipment from UNGER
= :::::E:M v - LI vi BaplowtT 4 ey MODULAR TERMINAL STRIPS (tams Can Bo found in
e (ot e 1. & - 4 Your Froe DIGI-KEY Catalog

The Dvgi Ky valume discount und Service chorges are simple to apply. Most items sold by Digi-Key may be combined for o volume discount. tems thot are not discountable are identified by the

suffix-NB Ipilowing the part number. After wm?ng your orser lo'%’ll’:ll of the dlscounvablye ngms uynd o;ply the appropriate discount, Ta this subtotal. odd the noa-discountable items. Yheyod ’SER;l‘CEq 99 CH fz?fso s vools";’:“,!, ?JSCOUN:“

the Seryick chorge. We poy all shipping ond insurance to addresses in the U,S.A., Conada and Mexico when paymert accompanies order. ‘m:‘” 00 ‘add $0.75 $ 100.00-5249.99 .. _Less 10%
WHEN DRDERING BY PMONE, CALL: 1-800-345-5144 (Mn., Ak, Hi., cell 218, 74) By moil sand your order to: DIGI-XEY, Nighway 32 South, Thief River Feils, MN 54701 ; zs.oo $49.99 L add ’u'so $ 250.00-5499.99 .. | .Less 15%

Yeu may paylby check. money order. Master Charge, VISA or C.0.0. DIGI-KEY GUARANTEE: Aoy partsor products purchosed from Digi-Key thet prove fo be defective witl be l so ,00-$99.99 .Add $0.25 $ 500.00-3999,99 .. -.Less 20%

replaced or refunded if returned within, 90 days fram receipt with'a copy of your invaice. 00.00& Up.......NoCharge $1000.00& Up. .. .. .Less25%
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ELECTRONICS

P.0. Box 4430C
Santa Clara, CA 95054

Will calls: 2322 Walsh Ave.
(408) 988-1640 TwX 910-338-2139

Same day shipment. First line parts only. Factory tested.
Guaranteed money back. Quality IC's and other compo-

INTEGRATED CIRCUITS

MOS/MEMORY RAM  PROM
29 21011 285 17024

1021 9% 2106
026L-4  +45  2N6TY
1024N-20 165 2716 5 va
1044 494 82716 5 Voi 8
1078, 5w

TALSDD TTL
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375
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21141 300ns £ 25

ne
7S 2288358848 BHR

21140 45005 4 DO
$116 20005 550
4116 5 00

40

28
0 0n O m  h
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3

44
0
00
9%
95
90
95
ko
9%
95
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COP180

RESISTORS '« watt
= “yoe 03

MICROPROCESSOR
6502 09

50 o 3
1802CP puas 13
INTERFACE Er o

COP18020
COPT8IGP

nents at factory prices.

1C_ SOCKETS DISPLAY LEOS
Solser Tin Low Profile  MAN!
PIN 1 Ui MAK)

15 MANT2 7¢
" 24 3 1704
16 E 707 0L707TR
" 5 27 228

#ND500 507

#NDS03

FNDBOD 807

3 aigit Budbie

10 gt drsplay

7520 Claires photocells
1 K

WIRE WRAP LEVEL 3
PIN PIN

I} s 3
1%

8 g
CRYSTALS

M

MANG74D

XEYBOARDS
5 %6 key ASCI seyboara i
y assembled
3 key ASCIF keyboard hit
ssemled

os: c
pe 0 185 MK Metat

25 pes type
100 per type 019

Linear CMOS and 7400
complete lines in stock.
Send for catalog.

wat §

Modem Kit $60.00

State of the art, orig., answer. No tuning neces-
sary. 103 compatible 300 baud. Inexpensive
acoustic coupler plans included. Bd. only $17.00.

280 Microcomputer

16 bit /0, 2 MHz clock, 2K RAM. ROM Bread-
board space. Exceltent for control. Bare Board
$28.50. Full Kit $99.00. Monitor $20.00. Power
Supply Kit $35.00. Tiny Basic $30.00

TERMS: $5.00 min. order U.S. Funds.
$10.00 min. BankAmericard and Master Charge accepted. $1.00 insurance optional.

1000 per type 012
350 pece pack
5 per type 6 75

per tyoe 05

Video Modulator Kit $9.95
Convert TV set into a high quality monitor w/o
affecting usage. Comp. kit w/ull instruc.

Muiti-volt Computer Power Supply
8v 5amp, +18v .5amp. 5v 1.5amp, —5v
5 amp, 12v .5 amp, —12v option. =5v, =12v
are regulated. Baslc Kit $29.95. Kit with chassis
and all hardware $43.95. Add $4.00 shipping. Kit
of hardware $14.00. Woodgrain case $10.00.
$1.50 shipping.

Calif residents add 6% tax.

Postage: Add 5%. C.0.D. $10.00 min. order.

RCA Cosmac 1802 Super Eif Computer Kit $106.95

The Quest Super Elf Is the right choice for
the person who has a need to learn more
about computers, from an understanding
of the hardware and how it goes together
to beginning programming with machine
language on up through basic.
Tremendous Value

The Super Elf is a tremendous value as it
combines video, digital displays, LED dis-
plays, and music, all on a single board for
$106.95. Its unique ability for single step
debugging, display of state and mode of
the computer and display of addressing as
an inexpensive option gives it an “"easy to
use’’ capability not available anywhere at
the price.

Inexpensive Expansion

The Super EIf expansion capability is
virtually unlimited and you can do it inex-
pensively one step at a time. Expansion
includes cassette interface, additional
memory, color video, Basic, ASCII key-
board, printer, floppy, S-100 bus, RS232,
etc.

Strong Software Support

The-Super Elf comes complete with power
supply and detailed 127 page instruction
manual which includes over 40 pages of

60 Hz Crystal Time Base Kit $4.40
Converts digital clocks from AC line frequency
to crystal time base. Outstanding accuracy.
Rockwell AIM 65 Computer

4K version $450.00

software, Including a series of lessons to
help get you started and a music program
and graphics target game. Many schools
and universities are using the Super EIf as
acourse of study. OEM's use it for training
and R&D. A monthly newsletter, Quest-
data is devoted exclusively to software for
the Super EIf and there are many software
books available at low cost. You can do a
tremendous amount with the software
available and there is more coming every
day. Of course, you can do your own
programming which is fun and very
rewarding.

Free 14 Page Brochure
Send or call for a free brochure on all

details and pricing of the Super Elf and its
expansion. We will get it right out fo you!

Ohio Scientific Computer Products
CIP Series 2 $459.00

with monitor, TV combo  $599.00
CIPMF Series 2 $1225.00

with monitor TV/combo  $1349.00

FREE: Send lort‘your copy of our NEW 1980
QUEST CATALOG.

Include 48¢ stamp.

CIRCLE NO. 51 ON FREE INFORMATION CARD

BETTER ORDER before we change our minds

You've responded so well to our specials that we've come back with more. Stock up your lab at unprecedented prices, but remember that all quantities are limited;
we will not be able to hold these kinds of prices forever. Sorry, due to processing costs we cannot include IC spec sheets, or accept COD/ telephone orders on any items
other than the 16K dynamic RAMSs. IC numbers must include the special S suffix or you will be charged our regular prices. Parts may be house numbered or dual marked.

LOWEST PRICE EVER!!
16K Dynamic RAMs- 8/9 37

CMOS

5101L-1 CMOS
3 K RA

o Low Pow
4012-5  Dual 4 input NAND 12/52 \$ § e
X 4020-S 14 stage counter 4/82
Just what you've come to expect from us: the 4023-S  Triple 3 input NAND 12/%2 $2 each 1° f°r $17_5°
iowest price ever on 16K dynamic RAMs, backed up 4044-S  Quad R-S latch 4/%$2 !
with a 1 year warranty. These are top quality, low 4046-S  Phase locked loop 2/52 =
power. high speed (200 ns) parts that expand memory 4071-S  Quad 2 input OR 12/$2 Mlscellaneous
in TRS-80" -1 and -il computers as well as machines 4093-S  Quad 2 in NAND Schmitt trig 4/$2
made by Apple, gx!dy. Heath HB89, newer PETs, e_tc. 4507-S  Quad EX-OR 4782 RCA phono jacks - these are super quality, closed
Add $3 for two dip shunts plus TRS-80° conversion 4510-S  BCD up/down counter 2/52 circuit Jacks that are the best we've seen in years.

instructions. Hurry! 16K dynamic RAM prices may

; , American made. 20/31.95

nevariaithispiowagain S 2102 10w power 1K static RAM 10/59.90
' o -V e LINEARS General purpose sillcon signal diodes §0/$2
GT5306 NPN darlington, min gain 17000,
TTL s e v = 0. 0 < i 0 - e v = o0 P08 SR TOEREAEG, 100757 35
ransistor simitar
201H-S Improved 301 op am 10/82 :
7403-S  Quad 2 input OC 21782 0BT Mizwgower op‘;mp" s PNP translstor simllar 2N3906 100/$8.95
7410-S  Triple 3 Input NAND 21/%2 703H-S RF/IF amp 6/52 4N28 opto-coupler & pin minidip,
7413-S 410 16 line decoder/demux 6/52 7230-8 Voltage regulator 6/52 MCT-2/1L-1 pinout §/52
7438-S Quad 2 input NAND OC 21/%2 741M-S Compensated op amp 15/52 SN76477 complex sound generator 1/$2.50
7444-S  Gray to decimal decoder 8/82 4458M-S  Dual 741 10/52 MA 1003 12V DC clock module w/ case $19.95
7450-S  And-or-invert 21/82 4558M-S  Dual 741 12/$2 Opto-isolator Grab Bag - 50 mixed opto-isolators from
7472-S  JKM-Stlipflop 21/82 4195TK-S Dual track 15V reg w/ data 2/$2 a ma]or manulact_urer Unmarked 6 an_d 8 _Iead
7493-S 4 bit binary counter 10/82 minidips include single and dual types with diode,
7496-S 5 bil shift register 12/$2 transistor, and darlington outputs. Test them
74122-S Retriggerable.one-shot 18/%2 To—22° NEGATIVE yourself and save! Not recommended tfor beginners.
74151-S 8 channel mux 8/82 50/%4
74155-S Dual 2/4 demux 8/82 VOLTAGE REGULATORS
74159-S 410 16 line decodet/demux OC 4/52 TEAMS: Cal res add lax. Allow min 5% shipping: excess refunded
7906 -6V I 2/8
74161-S Synchro 4 bit binary counter 8/%2 7908 -8V ::g:;:g: 255§ :’:’n:; s;lsn (:c“;,sszs;-;';g:."ga :vlfAPle:s’;dln’:r:l;:”:vv:el aglf,’ﬁf- l’:: L;g:
74163-S Synchro 4 bit binary counter 8/%2 7912 -12V regulator 2/82 detivety. Prices subjeci 16 change withoul notice
74164-S B bit shift register 6/82 79M16 -15V regulator 2/32
74190-S Up/down decade counter 4752 e i regzlator e :REE fAluLoucll:e; F.:: z:.‘ucmolre about our u:em:onal Zwu(a:nzz
¢ - or tsi class delivery, a ents in stamps forelgn orders &

74192-S Up/down binary counter 4/%2 7924 .24V regulator 2/52 {retundable with nvcr:r)
74194-S 4 bit bidirectional shift reg 4/82
74195-S 4 bit parallel shift register 6/82
74198-S 8 bit shift reglster 8 pin 100/$5.95

114

=

Soldertai

SOCKETS 24. 28 pin 30/$4.95
40 pin 20/$4.95

14, 16 & 18 pin 50/$4.95
20 pin 40/$4.95
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Radio Shack — America’s Parts Place”

No Minimum Order! No Waiting! Low Prices! Al Prime Devices!

Senstive, 20-Range | Miniature ' Sale!! Archer® Cordless
LCD Digital Muiltimeter | SPST DIP | Power Wire-Wrapping Tool
| Switches | : o

- 10-Megoh . 17 y
Inputego m | LX;V 149 wl ] I ] 1 ” Tr“ !
» Easy-to-Read iai icati —
ot | s | Save
« Overload ’ Positions Fits [ cat No. Each | | 230/0
I

Protected ] Eight ] 16-Pin Socket | 275-1301

1

[B] F 8-Pin Socket 275-1304 149 ||

) 95 our in Socke 2 149 | Rea. 1688
7 9 Matched Infrared |Snap-In 12-Volt 21.95

Emitter/Detector |[Lamp Assemblies \ . Easier, Faster & More
Reliable Than Soldering

® ® With Leads and Save - Trigger-Action On/Off
@ .= Instructions ° [ Pkg. 189
" 30 /o I of 2 Save $5.07 and start wiring
[ ] like a pro! This motorized tool

makes a perfect wrap every-
time. Positive indexing assures
identical wraps on .025" square

Features liquid crystal display with over-
range and low battery indicators, auto
polarity and auto zero-adjust. Volts: 0-500

green Mount

I
l;ieggg 139 | 'ﬁ,' One red, one

AC, 0-1000 DC in 8 ranges. AC and DC Ideal for isolation or com- quickly in %" dia. posts. Unwraps, loo! Features built-
Current: 0-200 mA in 6 ranges. Resis- munications. LED source I hole. Long 4" in wire stripper/ cutter, durable carbon-steel
tance: 0-20M() in 6 ranges. Requires 9V rated 20 mA at 1.7VDC. leads. Long-life tip. Requires 2 "C" batteries (RS #23-124 ni-
battery or adaptef. 22-198 . 79.95 | Sensitive photo-transistor bulbs included. | cads recommended) or adapter/charger.
AC Adapter. U.L. listed. 273-1431 4.95 i detector. 272332, 276-1571 . e Sale 16.88
Carrying Case for Above. 22-153 6.95 | 276-142 . Sale 1.39 Pkg. 2/1.89 | AC Adapter/Charger. U.L. Listed. 273-1454 5.95
Submini 5-Volt DIP Relays | LED VU Meter Module
= |
- o —— oo
—= w 9%

| urafast - NEW!

instructions, and parts list. PARTS EXTRA — all available at : or bar graph option. Requires 12VDC.
Radio Shack, or use those you already have and save! DPDT. Fits 16-pin DIP socket. 1 Amp contacts. With applications data. 2x7sx7s2."
277132 9.95 | 500 coil. 275-215 . ...449 277-1009 .. ... ...9.95

i i [A] SPDT. For PC boards and sockets with .100 x g . .
Echo. reverb and phase shift effects for musical instrument > : AL Great audio system “upgrader™! 10-
amps and stereo systems. Includes predrilled, labeled board, g&? ;3/:3;‘5‘/;('75'60‘32“7‘2021%1 Amp at 125VAC. 0021 e ; element red display has moving point

12-Hour Auto Clock Module “Music Syn_t_hési_zer” Semiconductor Guide

) % | Sound Generator IC
Save £« Save 20%

2195 1595 |m Re39.;39

+ 0.5 Sec/Day Accuracy!

2 20

Equip your vehicle with this pre-wired quartz-controlied digital Archer * Semiconductor Replace-
clock—and save $6.00! Easy-to-read 0.3" green fluorescent dis- SN76477. Creates music, gunshots, ment Guide. Over 118,000 substitution
play blanks automatically when ignition is shut oft to minimize bat- explosions, phasers — and much more! listings plus detailed data on LEDs,

tery drain. Complete — just add switches! With data. Line-level output. With data. 28-pin ICs, diodes, more! 1981 edition. 264
277-1003 s i . Sale 15.95 DIP. 276-1765 . . Sale 3.59 pages. 276-4004 2.99

e : =3 I e e
Mini 12V Buzzer Voltage Regulators | Electret Microphone Low-Leakage Electrolytics
&

I 70-220 Case }/I’ Elegggt,NEW! L/?;N 49¢'Eacht ; Ii‘
I |

Real
35WVDC. Radial leads for PC board mounting.
g 399
NEW! Ot

Hi-Fi! k Ve
| Replace tantalum types in many applications.
I

uF Cat. No_. J_Eachj: p.E Cat. No. Each |

NEW! 1° : -
L] Adjustable over 0-37V range. Omnidirectional, 30 to l 1 2721415 | .49 1.0 | 272-1419 | .49
Fits almost anywhere, really Type Cat. No. | Each 15,000 Hz response! 4- | | 22 | 2721416 | .49 22| 272-1420 | .59
gets attention! 1%’ mig. cen- (M317T (Pos ) 276-17? 3 gg- 10VDC. Tex%4" dia. Leads 47 | 2721417 .49 3.3 | 272-1421 .59
ters, Leads for easy hookup. L ENe ) 276-17%9 e for easy hookup. I 68 | 2721418 | 49 | 47| 272-1422 | 59
273-055 e 169 | | g : 270-092 ... .. .. 2,99 | | ... 100|272-1423 | .59 |
®
WHY WAIT FOR MAIL ORDER DELIVERY? Rad Io ’haek
IN STOCK NOW AT OUR STORE NEAR YOU! A DIVISION OF TANDY CORPORATION « FORT WORTH, TEXAS 76102

i OVER 7000 LOCATIONS IN 40 COUNTRIES
Retail prices may vary at Individual stores and dealers.
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Solar Power

CALL TOLL FREE Salar Powered AM Radio

Place it in the sunshine and listen to your

favorite station! Fealures good quality
8 0 0- 5 3 8- 5 0 0 0 volume and lone from built-In speaker
< Complete and ready to operate. Makes a
electricity to power small fans.
pumps, radlos. recharge batteries, etc.
NEC UPD416C-2 2716-SINGLE SUPPLY gectal SV a0glh, Sm
4116-200NS 10.95eA 8/9.95ea calculators. $12.00 $
electricity. Assortment contains one
whole 2 inch cell, 5 odd shaped pieces

ift! $24.95
CALL US FOR VOLUME QUOTES ja et Solar Panels
12V 125MA $49.00 / 12V 500MA $150.00
Silicon Solar Cell
and a small motor. $7.95

WE WILL BEA ITORS PRICES. GIVE 'S A LLAND WE'LL PROVE Il X ;& ogt o to ot Sndlie
Specialrgv 30MA Small Panel
Siicon

8/29.95  100/3.45: | 2708 6254  8/5.95e Each el comara s )

Low Power 5 >
2114L-3 4K STATIC J 21L02 “sovs™  1.2Qea s e b LT L LT
without spending a fortune. We supply you with the T176477

LOW POW E R 300 N S sound chip plus'an etched and drilled glass epoxy PC board

with schematic and layout instructions. This board makes ft
simple to build a generator capable of phaser sounds,

8/29 D 9 5 1 OOI3 o 49 EA 2 1 02 450NS o 99 EA locomotive. sirens. airplanes, clocks, etc. Does not require dip

switches or other expensiverunusual components. You

supply a few standard resistors. capacliors, switches. pots.
speaker. 2N2222 transistor and 9V battery.

23883 Basic Kit contalning T176477, EZx3
LS SERIES LOOK AT THIS LS PRICING! Only $5.95 0 bord and instructions - E
741500 74LS73 7405156 7405251 2N2222 Transistor for above  €23884 39 each
741501 28 74LS74 48 7418157 79 7418253 ] 120 VAC Wheel of Fortune
741502 38 74LS75 58 7405158 82 74LS257 ! Xenon A T
74L503 g 74LS76 g 74L.S160 4 7418258 d . LEDs. transistors, and IC
741504 35 74LS78 59 74LS161 99 74LS259 : Strobe Kit 10 give the effect of a bright
74LS05 741883 . 7415162 K 7415260 ] Complete variable red bail spinning around
74L508 . 74885 7415163 b 7415266 a rate strobe light kit numbers. Unit emits sound as
741509 38 741586 45 74LS164 99 7415273 J Contsine ball splns and finally stops on
all parts, y
ma g pame s S R LR |mmiie
;2 tgl ) 2o 740508 71 74LS168 79 7405283 fingieard ;< 5,
740813 ] 741895 11 rasies 79 745200 . rEratins RE
741814 99 74LS96 86 74L817 89 74 y e 551 (483
740815 35 7415107 43 7403173 82 7415295 . Y Bcusost 1§8:99
74LS20 26 74LS109 49 7408174 19 7408298 ] e
AT B R B CHANEY ol o
74L526 40 74LS114 .55 7415190 15 74LS363 electronics inc.

741827 4 74LS122 ] 74LS191 ; 74LS365 B Phone Orders » Minimum AD Order $6.00
74.S28 39 7405123 99 7405192 88 7405366 ! 303.781-5750 : Please include $1.50 for postage
741530 35 7418125 99 7405193 98 74LS367 Y * Phone orgars bre welcome
;:tggg h ;Ztglgg i ;:tg}gg ¥ ;ztgggg 1 Send for aur tree catalog of unique items

740837 78 74LS136 58 7405196 82 7415374 e on TR e et
74538 39 7408138 79 7408197 82 7418377 CIRGIEING 210N CRMATIONG
741540 25 7415139 79 7408221 28 7405385
740542 79 74LS115 19 7405240 89 7415386
740847 78 7405148 39 7405241 89 7408390
740548 78 74LS151 79 7405242 89 7405393
740851 35 7415153 79 7408243 89 7405395
740554 35 7415154 7405244 79 74LS670
740855 32 7418155 7405245

Save onCalculators

“Dlympic Sales Co is the largest
Hewlett-Packard dealer in the
world; ask HP.

HP-41C Scientific 233.95
gard Read:{rp'ur EIC 178.95
rinter for HP-41 309.95
8080 SUPPORT MISC EPROMS Dptical WAND or C 11295
Ay51013 499 | MM5203AQ  1us 256x 8 v e aodstorS1E s 2
8797 1.69 MM5204AQ  750ns 512x8 f HP-38C Business 124.95
1488 . 1702A 1us 256 x 8 R HP-33C Scientific 98.95 HP-85 COMPUTER
1489 d 2708 450ns 1K %8 4 HP-37E Bus. Prog 58.95 We have the lowest prices on
8202 5 2716 450ns 2K x 8 E HP-32E Adv Scientific 53.95 HP in Amasice and else-
3242 : 2732 450ns I HP-67 Scientific prog 29185 where. Do not waste money

HP-97 Scient grog printing  579.95

—buy from us and save.
HP-85—Graphic Plotters—

“C” stands for continuous memory. Letter quality printers—16K

745188 (82523) We carry an enormous stock of HP ood? | memory modules—Software,
745287 825129) and HP accessories at all times. etc. (coming soon: 8 models
745288 825123) K One year guarantee by HP on all caics, of Disk Drives for HP-85)
742287 (825126) 90 days on computers. Alf units complete. ! HP-85 ROM.
748471 - -
745472 (825147) b TEXAS INSTRUMENTS & matn Mael 125
745474 {825141) TI-58/59 Libraries 33.95 MBA 58.95
748570 (825130) b TI-5040 printer  89.95 TS5 34.50 Bus, AnalystIl 4385
74S571 (825131) g TI-5015 printer 6395 TI.50 I Bus. Analyst | 2095

£ TI-5213 pratr 160.00 T30 1765 3 Speak-and Spell  58.95

Speak and Read  £6.95

T1-5215 prntr 175.00 T35 24.75
Speak and Math 7395

TI-5217 protr 190.00 TI-53

TI-5219 205.00 H . Lan e Tutor  158.95
DIP SWITCHES LINEAR PC-IZOOCvm" lg9.95 TI-57  49.95 Buslg::sgs Caurd' 38.50
4 Position .99 7 Position 1.09 LM30IV .34 LM567V 1.29 PC-100A _ 169.95  TI-5100 35.95 Investment Analyst 48.95
g gggmg: ;‘8% 8 Position 1.14 LM309K 1.49 LM723 .43 SPECIALS Computers at unbestable prices
d LM311V .64 LM741V 2 APPLE Il Compute:
VOLTAGE REGS | 1G SOCKETS | LUSHLEE2 tidto 155 [l | |romimt Sty soege ¥
- - or immediate delivery and the
LM324 59 LM1414 159 lowest prices. Call us. We carry a
;2?21 -89 ;8?21 | 1gg:m 18”53 LM339 .99 LM1458 .69 huge inventory of Apple Products = :
4311 LED DESPLAY o 70157 . 16 PIN 10[1.89 LM377 229 LM1488 1.39 16K-32K-48K. Disk Drives, l:om(ors, We are now taking t_miars or
N 3 . ! LM380 1.29 LM1489 1.39 Graphic Tablets, Pascal, Fortran, Apple Il Systems. First come,
BEAUTIFUL RED .99 79247 1. 18 PIN 10/1.99 LM555V 39 LM1800 1.99 DOS. 33 Silentype printers and on  first served.
- d 20 PIN 10/2.89 2 - and on. Call us about Apple lil.
7SEGMENT DISPLAY N 10/2.99 | LM556 .69 LM1889 2.49
4 F 22 PIN 10/2. TEXAS INSTRUMENTS Computer
HP 4082-7760 J L 24 PIN 10/2.99 IEMSSSV ,Qg LM3900 .59 99/4 Computer consofe  683.95 Mattel Race Hrse Anlysr Comput 11985
79 100/.65eA f ; 28 PIN 10/3.99 | LMS66V1.49 75451V .39 12" Color Monitor 369.95 Sony Walkmn/Shdbout Stero plyer 1695
= * B J 40 PIN 10/4.99 ATARI 800 16K Computer 793.95 Sony TCS 300 Walkmn recrds/plays 189.95

ATAR! 400 8K Computer 463.95 Craig transitor doubl capac MIDOSE 133,95
Mattel Intell TV gme 2609 239.95 BSR X 10 Timer 53.95- Contrilr comnd 33.95
Sharp - S.C.M. - Royal « Victor - Canon - Casio - Pearicorder Sony - RCA
Prices f.o.b. LA Minimum freight & handling charge—$4.95. In CA. add 6%
sales tax. Goods subject to availability. We'll beat any advertised price if

competitor has goods on hand. _
Request our 130 page catalog in writing. |
Outside CA, toll Iree  800-421-8045 i
» In CA, Call below #'s Cati Man. - Sat. 7AM - 6PM

TEAMS: Include $2.00 for shlgglng.
JDR MICRODEVICES, INC. $10.00 minimum order. Send SASE for
) - s R complete catalog.
1101 South Winchester Bivd. Bar Area Residents add 6': % sales tax
San Jose, California 95128 Calif. Residents add 6%sales tax.
408-247-4852 We reserve the right to limit quantities
800.538-5000 and substitute manufacturer.

OLYMPIC SALES COMPANY. INC.
216 South Oxford Avenue « P.D. Box 74545 - Los Angeles, CA 40004
{2131 381-390 or (213) 3611202 « Telex 67-3477
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GIFT IDEA

LR
SCIENGE

This classic decorator piece holdsa
startling surprise for curious eyes.

It has no batteries, lights, knobs or
dials. It's silent, deceptively simple.

But you can transform this attractive
decorator piece into a bewildering
conversation piece. Instantly.

Make a mirage appear — right be-
fore your eyes. Even the camera sees it.
But you can't touch it. And neither will
anyone else.

Scientists call these amazing phe-
nomena three-dimensional real images.
Indeed, the illusions you can create are
so brilliant, so alive with color
and depth, they dety, yet demand,
explanation.

The effect occurs in seconds, just by
placing any small objects into MIRAGE.
(Above, we've selected coins.)

In a flash, the coins appear to leap

..then float...above the mirrored
circle. Confounding. You can even
see their reflection.

Shine a light on them. Look at them
from all sides. The coins are there, there
for the touching.

NO ONE GAN TOUGH.

MIRAGE is a joy to own, but don't
think of it. anly as a plaything. Actually,
it's a precision optical instrument. Nine
inches in diameter, it's crafted to mil-
lionths-ol-an-inch tolerances for peak
resolution.. .so optically correct,
hundreds of schools and universities use
MIRAGE to demonstrate the principle
of real imagery.

You can buy MIRAGE at the Smith-
sonian Institution, and other prestigious
museums around the world. But, for
convenience, call the toll free number
below.

For $35 plus $2 shipping, we'll send
MIRAGE, resting on its handsome
walnut base. .. ready for display. We
taink you'll find MIRAGE exceeds our
claims. If it doesn't, return it in perfect
condition within 15 days for refund.

Of course, the mirages seen in these
unretouched photographs car: barely
prepare you for the sensory surprises
in store.

Onadesk...atable...orinyour
hands, MIRAGE should become one of
the most batfling, attention-getting

You see the mirage

but can't feel it.

STRAWBERRY MIRAGE

IMAGES SURPASS HOLOGRAPHY

The illusions you create with MIRAGE com-
pare not to holography. but to reality. A truly
tascinating gift. each MIRAGE includes an
illustrated booklet explaining its mysteries.

FLOWER MIRAGE

ORDER MIRAGE TOLL FREE.

RISK FREE.
OR WRITE TO THE ADDRESS BELOW.

Visa and MasterCard holders may
call our toll free number 24 hours a

day. Or send check for $35 plus $2
shipping. (Allow 2-3 weeks for check

But reach to pick them up and your |
Call toll free niow. l clearance.) Add sales tax for Calif.
i

fingers go right through. There's

nothing there but thin air. Even the

camera is fooled.

Living image.
Never has the line

between reality

and sensory

conversation pieces you'll ever own.
Or give.
deliveries. We will ship your gifts
and greetings, on request.
(Canadian and foreign
T orders: $50, air
de livered.)

T - t

perception

exposed ' In Utch 800—662 2500

with such CEE N S WS B B
startling clarity.

MIRAGE faithtully repro-

duces every molecule of the

objects you display.

ASSOCIATES INC.

22102 Clarendon St., Dept. M-9
Woodland Hills, California 91367
213/999-6250

RETAILER INQUIRIES INVITED

MIRAGE s a registerec trademark.
© 1980 Optl-Gone Associates Inc.

For example: a gold
ring. Watch it gleam. Elegant.
(And elusive.) People
will practically grab the
device away from you
for a closer look. : = : e
UFO" PYRAM D POWER? THERES MORE.. AND LESS...TO THIS
THAN MEETS THE EYE. JUST LOQK INTO THE MIRRORED CIRCLE.

AmericanRadioHistorv.Com




S'%XE/!E' Pan American Eledctronics

! We have discounts, free shipping and
SAVE ) aTOLL FREE NUMBER available
ON Call Us! 800/531-7466

o TIREG=80 computers

Telex Number 767339
Texas & Principal Number

®
512/581-2765 ’h k
1117 Conway, Dept. PE, Mission, Texas 78572 Radlo ae

AUTHORIZED SALES CENTER

CIRCLE NO. 63 ON FREE INFORMATION CARD

ORDER DESK: 800-325-0101
LOWEST PRICES FOR PRIME ICS! In addition to the broadest line of digital integrated circuits o ffered anywhere,

1.C.C. affers the line of products from the following well known
manufacturers of electronic components and subsystems.

74125 $049|74LS12 . $036(74LS196. . 745180 . $3.35|74C907. SO 7514089 . $2 75 [LMISICH $0.55
74128 . . 04974113 055(74LS197. 745194, 119]4093 0.99(| CMISBC NN 35| 1.C.C. has in stock the complete line of AP Products, including
74132 . .078[74Ls14 . 110|24LS221. 745200 2154098 . 210|LMiaseN . 058 he P CE Cimuit Eval ! H
7411 . . 0.79|741815. 7405240, 745206, . 6.00|4503 . ...098 [Lmidgen 069 the Poweraces, Al Circuit Evaluators, Super-Strips, DI
74145 .. 079] 741520, 7415241, usz:: . 1 :3 :ﬁ o o ggg t:;m a f:g Jumpers, PC Board Connectors, and even the NEW Hobby Blox. if
74147 . .1.70|741821, 7415244 . 745257 1 .. Y : e : " p
74148 .. 129741822 7415283 745258 780[4510. . .115|MC1387P . 185 AP makes it, we have it in stock for immediate defivery. And, best
74150 . 110 74LS26. . 74L8257. 745280. 7.80[4511 . .. .1.25|mC1485P1. . 0.38 of all, our Volume Discount is applicable to all of them.
74151 . ... 059741527 7415258 745287, . 780[4512 . 125|mMC1456P1 095
74152 ... 0.58(74t530. .34 | 7415260 1.8¢ .122|MC1456CY  0.95 ; . .
4153 . 088 |74t832 . | 0407405208 L 135 |mcresarr  oss 0.K. Mactine & Tool has one of the widest line of
74154 ... 118741537 7415279 ..062|mC1496L 089 products for wire wrapping, and the associated
74155 069741538 7415283 . : ,‘;? :g';?SC:' g-: accessories. These high quality, yet low cost, compo-
74156 . . 0.68)74Ls40 . 7405280 . 1710C! : . 3 -
74157 .. 064|74Ls42, | 74L5296. 150 |MCI7nce, 039 | NeNts include: manual and battery-operated wrapping
74168 . . 0.64|74L547. 74L$365 . . 0. .138|mc1241CG 038 tools, wice dispensers, Just-Wrap® units, circuit
74160 .. .0.87|74L348 . 7415366 - 0.89 [ MC1748CP1 0.35 boards, ete. The entire line is avaitable from I1.C.C.
74161 . 087|74Ls49. . 74L5367. . O 109|mcararce 125
74162 ... 08774851 74L5368. . . 0. .1.09|MCT805CT 120 . . .
74163 . 087|740564 7418373 .710|MC7806CT 120 Vector is The name in breadboarding, and
74164 . 087( 741855 7415374 . .826|MC7808CT 120 I.C.C. has the widest range of Vectorbords,
74165 . 087] 741573 7405386 . 0. ..7.30|MC7812CT  1.20 ; . . Iy
74166 1.22| 241578 745390 1925 |mcT815CT 120 Experimenter’s Boards, Vector Pins, Termi
74167 . 185|74Us76 7415490 .9 75 |mc7824cT 120 nals and Wrap Posts, Wrapping Tools, and
74170 74L5670. .8.95 |MC78MI2CT 0.77 blank Microprocessor Boards for virtually
mms 1.50 (MC?54517  0.50 B
aiad V50| MCTo402F 082 every brand of Microcomputers,
4175 .395 MLM311P1 085 . 1,
2417 . 40014 T1io|mimazee 075 Tl)e entire range of 6% and 10%, % and % watt, type RCR
14177 40085 . 100|MLMSE5CP 120 | Mil-Grade resistors manufactured by Allen-Bradley and
;::;g :m gg xgg:x g: Stsckpole is available from 1.C.C. The established reliability
24180 . 40180 117|Ns733a . oee | levels of 0.01% {Orange fifth band) — 0.001% {Yellow fifth
74181 40161 -117|NEs01A 800 | band) failues per thousand hours of operation at 50% rated
14182 40162 V17INES28A 600 | wattage is your assurance of trouble-free circuit-performance.
74184 . 40163 . L137|NES3IV | 390 9e 1S v/ i > © P N ..
74185 40174 .1 15| NE5S0A 100 Pre-Cut and Pre-Stripped (1" from each end)
74188 . 40175 1 15|NESSSY 035 0. A rapping wire in ten col Blk
74190 . 40192 137| NESS6A . 090 g‘ RVJS 3(;)W :DKI, Gg ';I ev.cogrs ( d’
4191 . 40193 . . 137|NESE0B .  2.50 rn, Red, Org, Yel, Grn, Blue, Vio, Gry, an
74192 . 40194 7| nNESESA 1.20 Wht) and in fifteen different lengths from 1"
s 4019 =g 82 to 157 in four packages {50, 100, 500, and
74198 | LINE AR [JEZY eSS 1000} are av'ailable for low cost, yet fast and
14198 SN75451P  0.50 reliable circuit and back-panel wriring,
74197 75451BTC 8050 [SN754928 062
74198 75492PC. . .0.52[ULN2111A 155
74109 DS75492N  0,52|uA311TC 086
74261 LMININ . 085|uA324PC. 075
74283 LM31IV. . 085|uAS55TC 0.3
74290 .. 099 LMI24N . 0.75|uABSEPC. .0.90
74283 . . LM340T-5  120(uA709CV  0.28
14298 LM340T-6. 1.20|uA709TC L ¥}
74385 0.67 LM340T-8  120|uart0CA . 029
74386 . LM340T12 . 120 uAZtOPC.  0.29 51000 00 st Up
74367 as? a LM340T-16 120|uA?11CA 039 shuppng m U S s Furst Class Madl o0 UPS
74388 067(74L5164 745114 078|74C173 LM3407-24 .+ 20| uATHIPC. 039
7415168 745132 . 095]74Ct7a. LM342p12 .0 77| uA733PC. . 0.66
73LSxx 7415169 745133 048 (74C175 LM348N . 125|ua741CT 03§ INTERNATIONAL COMPONENTS
o 74L8170 745134 048 )74C192 LM3BON 095{ uAT41HC 0135 .
74LS00.  $034|74L5173 745135 . 059 74c193. LM3B2N . .1.60|ua748CY . 035 CORPORATION
7494 . . .065(74LS01 .. 0.34|raLS174 745138, . 09774198, LM556CN  035]uA?48TC 035
7495 065 | 7aL502 034]24L5175 745139, . 190 74c200 LM556CN 090 | uA1458CTC 058
7496 . 065741503 034|24L5181 745140 . 057 74c221 1894075 LMSESCN . 120|ua2136PC 155
7497 . 2.90 | 74,504, 0.38| 7415180 745151, . . 1.56|74C901 0484076 . LMBEBGCN . 1.50 | uATBOSUC 120 VISA
74107 . . .0.34|74LS05 . . 0.38| 745191 745153, .. 260(74c002 . 0.48]4077 LM567CN 098 |uA7806UC  1.20 1
74109 . 045741508 . 0.36( 7415192 745157, 098(7ace03. 0794028 LM709CN.8 028 |uA?808UC 120 P. O. BOX 1837 2
m2n 0.34 |74L509 . 0.36| 7415193 745158, . . 1.55|74C904 .0.79| 4061 LM710CN . 0.28|ua?8120C 1,20
74122 . .039|7aLs10. . .0.34|741S19a. . 745174, 190 |74c808 6004085 . . LMT1ICN 038 |ua7815UC 120 COLUMBIA, MO 65205 PHONE: (314) 474-9485
1123 . .088las1n. .. 036l7aLsies 135245125 .. 1.95[74c006. 075]a008 ©79iLM733CN . 0.68|uA?824UC 120

CIRCLE NO. 31 ON FREE INFORMATION CARD

MODEL |} $ DISCOUNT $ FREE

COMPUTER
TRS-80® DEALER A301 [A/At0¢

UPON
COMPUTER SPECIALISTS REQUEST

26-3001 4K Color.................

26-1145 RS-232 Boord......... 00000000000000aBR0aaAaBE00EaE
26-1140 “O” K Interface. ........ o
261160 Mini Disk. .. ........ B
26-1171 Telephone Modem. .
Fost 100 CPS Centronics 730 Printer

? o 4
l l% Dlscou NT Text Quality Centronics 737 Printer

CAY Modem................... o

s i
u

26-1062 4K 1. ..........$630.00
26-1062 16K Ill.........888.00

Off List . 1-800-841-0860 1oll Free Order Entry 261063 32K 1

64K 1 DRIVE $3440.00 MICRO MANAGEMENT SYSTEMS, INC. 2-Drives, RS232.......2225.00
No Taxes on Out of State Shipments DOWNTOWN PLAZA SHOPPING CENTER
— — 115 C SECOND AVE. S.W. ;
Immediote Shipment On Most Items CAIRO, GEORGIA 31728 Lorgest Inventory in S.E. U.S.A.

GA. PHONE NO. (912} 377.7120

CIRCLE NO. 41 ON FREE INFORMATION CARD

o “AmericanRadioHist™=; Com R



MICROCOMPUTER MART RATE: 1” x 1 Column (1-5/8") $150. 1-1°2" x 1 Column (1-5/8") $225.00. 2" x 1 Column (1-5/8") $300.00. GENERAL INFORMA-
TION: Frequency rates available. Payment must accompany copy except credit card—Am. Ex., Diners, MC, VISA (supply Expiration date)—or accredited ad agency
insertions. Orders are not acknowledged. They will appear in next available issue after receipt. Closing date: 1st of the 2nd month preceding cover date (for example,
April issue closes February 1st). Send order and remittance to MicroComputerMart, POPULAR ELECTRONICS, One Park Avenue, New York, NY 10016. Direct

inquiries to (212) 725-3485.

FLORIDA

CONNECTICUT

CALIFORNIA

TEXAS

LEARN TO REPAIR COMPUTERS

“Training For Tomorrow Today*
Now there is. within your reach, traunm? 1o
help you enter the fast growing computer field
service industry. Let us help you shape your
future. 8 week course. Must have electronics
background to qualify. Write or call for FREE
catalog.

Systems Technology !nstitute,
775 Kirkman Rd., Suite 113-P
Orlando FL 32811, (305) 299- 6535,

NEW HAMPSHIRE

As advertised in 73 Amateur Radio,
80 Microcomputing &
Kiiobaud Microcomputing magazines

COMPUCRUISE _ o°
WITH CRUISE CONTROL 69 *
Regular list $199.95 +$8.00

FREE CATALOG shipping & handling

MAIL ORDER MICAOS

¥ \ Y Oeot P7. 0039243041
© PO Box 427, Matlboro, N W 03458

o Northstar ® Apple

® Exidy ® PET

L JOR]] ® Heath

® TRS-80 e Tl 99/4
o Atari

g

Instant Software Inc.
Dept. PE-1

Peterborough, NH 03458
Pt St e

NEW JERSEY

P ART OF

501 Route 27 Iselin, N.J. 08830

(201) 283-0600

The
Microcomputer
Peaple*

COMPUTER INTERFACES
ANALOG INPUTS
AC REMOTE CONTROL
FOR: Pet ® Apple ® TRS-80 ¢ AIM 65

Write or call for free catalog.

Mention this magazine and
receive a coupon for
5% discount on first order,

Connecticut microComputer, inc
34 Del Mar Drive. Brooktield, CT 06804
203 775-4595 TWX 710 456-0052

misc/3

MART, INC.

“WE SPECIALIZE IN LOW
COST PRINTERS*

Call Us For Quotes On Centronics, Ara-
dex. Epson And Any Others. Try Us For
The Best Prices On Diskettes. Cartridges
And Accessories

Centronics Printer 737 (Paralles  $825.00

Anadex Printer DP-9500/9501. .$1.425 G0

1840 Lincoln Blvd
Sarta Monica. CA 90404
(213) 450-5911

TEXAS COMPUTER SYSTEM:
Radio fhaek

Authorized Sales Center, OFFERS

LOWEST PRICES o

TRS-8

Cati TOLL FREE fos the BEST PRICES on alt
Radio Shack™ Computers and accessores
w FREE SHIPPING on most items
# Noowt of state sales tax ¢!
NEW-Percom DOUBLE DENSITY for Model | Twice the disk
space Easy to mnstall mo modifications Capies siagle density lo
DOUBLE DENSITY to convert euisting software (ess than

TOLL FREE 800-351- 1473
Texps Residents 915-597-06.
TEXAS COMPUTER SY! ST[
Io:‘(’ 10th llaﬂ;*l: 76!;?

ILLINOIS

/" [e= FARNSWORTH

[l COMPUTER
Apple. Hewlett-Packard

HP-41C................... $259.00
(Check Our Monthly Specials)

1891 N. Farnsworth Ave.
&urora. IL 60505. (312} 851-388y

.’qpple'n

TRS-80

JI\ SOFTWARE

ATARI®* compuTER

¢ PLUS MUCH MORE o
Computerland’
Downers Grove
136 Ogden Ave., Downers Plaza

(312) 964-7762
“YOUR PERSONAL COMPUTER STORE™

CALIFORNIA

BUILDING BLOCKS FOR
MICROCOMPUTER SYSTEMS
OEDICATED CONTROLLERS
AND TEST EQUIPMENT

MANUFAC-
TURER

OF $-100
PROOUCTS

ELECTRONIC CONTROL
TECHNOLOGY, INC.
763 Ramsey Avenue

Hillside, New Jersey 07205
(201) 686-8080

OHIO SCIENTIFIC
MICRO-COMPUTERS
A.A. Office

Equipment Company
2140 American Avenue
Hayward, CA 94545

(415) 782-6110

rThe Original

1415 W. El Camino Real
Mountain View, CA 94040
L (415) 969-5464

OVER 4000

Microcomputer parts, boards,
peripherals, systems,
and software. . ..

IN STOCK

Send for your free 1981 catalog

JA TDIEL

Computer Products

-J

4901 West Rosecrans Ave.
Hawthorne, California 90250
(213) Y73-770T7
(800) 421-5500
EEEEEBERECSEENOS REGENE 0N I

-..---.-..--......--..1

LLOOK!
TFlS su Computer Dwners

Tot a0 Sha e

® Brand new Access mini-disk
systems

AFD-100

Single-drive — $315
Double-drive — $630
Triple-drive — $945

* 16K-Byte Memory (8 pnme 4116
ICs) — $64.95

Introduclory prices good for a hmiled ume
only Prnces co not include shipping, or
sales l1ax il apphcable

Call Toll-free 1-800-527-4196

ACCESS UNLIMITED
J¥S N Smloh Sie 01 Garland, TX 75042
1214) 494 0206 y

RHODE ISLAND

WHOLESALE
COMPUTER PRICES
DIRECT TO
THE PUBLIC!

Apple ¢ Atari ¢
HP-85 ¢ Intertec ¢
Seroc ¢ TRS80II »
NEC Spinwriter

CALL TOLL FREE
1-800-556-7586

QMEG A 12 Meeting St.

Cumberland, RI
Sales Co. @o7221027

As a Radio Shack™ Authorized
Sales Center owned & operated
by Pan American Electronics, Inc.,
we can sell them for less. No taxes
collected on out-of-state ship-
ments. We pay shipping & insur-

ance,
TOLL FREE 800/531-7466
Texas & Main No,
512/581-2765
1117 Conway
Mission, Texas 78572

TEXAS

.o..............l...l.

< EAST TEXAS COMPUTERS, INC.

Microcomputer Spedalists
Full Line Atari Dealer
Suppliers of Creative

Software Products for Your Atari
305 Clemson Drive
Tyler, TX 75703

[EXXERFRRERNNNRN RN NN N ]

COMPUTER RETAILERS

Increase Your Sales
Responses!!!

Your computer store ad in
THE MICROCOMPUTER
MART will enable you to
reach POPULAR ELEC-
TRONICS’ Electronics Ac-
tivist audience . . . an au-
dience that utilizes micro-
computer equipment for
business AND personal
purposes, For further de-
tails, call (212) 725-3485.

FEBRUARY 1981

AmereanRadioHietory Cems ——
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Electronics Clossitied

CLASSIFIED RATES: Per Word, 15 Word Minimum. COMMERCIAL: $3.00. EXPAND-AD®: $4.50. DISPLAY: 1" x 2%", $370.00. 2" x 2V4", $740.00. 3" x 2Vs",
$1,110.00. GENERAL INFORMATION: Frequency rates and prepayment discounts available. Payment must accompany order except credit card— Am. Ex., Diners,
MC, VISA (include exp. date) — or accredited ad agency insertions. Copy subject to publisher's approval; must be typewritten or printed. First word set in caps. Adver-
tisers using P.O. Boxes MUST supply permanent address and telephone number. Orders not acknowledged. They will appear in next available issue after receipt.

Closing date: 1st of the 2nd month preceding cover date (e.g., Mar. issue closes Jan. 1

Magazine, 1 Park Avenue, New York, NY 10016. Direct inquiries to (212) 725-3926.

). Send order & remittance to: Classified Advertising, Popular Electronics

FOR SALE

FREE! Bargain Catalog— I.C.'s, LED's, readouts, fiber optics,
calculators parts & kits, semiconductors, parts. Poly Paks,
Box 942PE, Lynnfield, Mass. 01940.

GOVERNMENT and industrial surplus receivers, transmitters,
snooperscopes, electronic parts, Picture Catalog 25 cents.
Meshna, Nahant, Mass. 01908.

ELECTRONIC PARTS, semiconductors, kits. FREE FLYER.
Large catalog $1.00 deposit. BIGELOW ELECTRONICS,
Bluffton, Ohio 45817.

RADIO—T.V. Tubes— 49 cents each. Send for free catalog.
Cornell, 4213 University, San Diego, Calif. 92105.

AMATEUR SCIENTISTS, Electronics Experimenters, Sci-
ence Fair Students . .. Construction plans — Complete, in-
cluding 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 $1.00 (no stamps) for complete
catalog. Technical Writers Group, Box 5994, University Sta-
tion, Raleigh, N.C. 27650,

SOUND SYNTHESIZER KITS — Surf $16.95, Wind $16.95,
Wind Chimes $22.95, Musical Accessories, many more.
Catalog free. PAIA Electronics, Box J14359, Oklahoma City,
OK 73114,

TELETYPE EQUIPMENT: Copy Military, Press, Weather,
Amateur, Commercial Transmissions. Catalog $1.00.
WEATHER MAP RECORDERS: Copy Sateliite Photographs,
National-Local Weather Maps. Learn How! $1.00. Atlantic
Sales, 3730 Nautilus Ave., Brooklyn, NY 11224, Phone: (212)
372-0349.

BUILD AND SAVE TELEPHONES, TELEVISION, DETEC-
TIVE, BROADCAST Electronics. We sell construction plans
with an Engineering Service. Speakerphones, Answering Ma-
chines, Carphones, Phonevision, Diaters, Color TV Convert-
ers, VTR, Games, $25 TV Camera, Electron Microscope,
Special Effects Generator, Time Base Corrector, Chroma
Key. Engineering Courses in Telephone, Integrated Circuits,
Detective Electronics. PLUS MUCH MORE. NEW Super Hob-
by Catalog PLUS year's subscription to Electronic News Let-
ter, $1.00. Don Britton Enterprises, 6200 Wilshire Bivd., Los
Angeles, Calif. 90048,

NAME BRAND Test Equipment. Guaranteed discounts up to
50%. Free catalog. Salen Electronics, Box 82, Skokie, Il
60077.

UNSCRAMBLERS FOR any scanner. Several models avail-
able. Free literature. Capri Electronics, 8753T Windom, St.
Louis, MO 63114,

UNSCRAMBLERS, seven models available to decode police,
ambulance, and fire coded transmissions. Other scanner de-
vices. Tone encoders/decoders. Telephone accessories, etc.
Free Catalog. KRYSTAL KITS, Box 445, Bentonville, AR
72712. (501) 273-5340.

POLICE/FIRE SCANNERS, crystals, antennas, CBs, Radar
Detectors. HPR, Box 19224, Denver, CO 80219,

PRINTED CIRCUIT supplies, chemicals, tools, artwork, plat-
ing solutions. Major credit cards. Catalog $2.00, refundable.
CIRCOLEX, Box 198, Marcy, NY 13403.

RECONDITIONED TEST EQUIPMENT $1.00 for catalog.
WALTER'S TEST EQUIPMENT, 2697 Nickel, San Pablo, CA
94806, (415) 758-1050.

Satellite TV

FOR THE HOME 3

Sick of Network TV?

Our receiver lots you get
over 75 channels of televi-

We don’t just sell information!
We Manufacture Hardware!
Our 75-page catalog and Information book tell the

whole story! Inexpensive dishes, high pro-tesds,
imi f ! Specs, Kits and more!

Send $7.95 today!

24-hour C.0.D Hotline
(305) 339-7600

SPACECOAST RESEARCH
Dept. T, P.0. Box 442, Altamonte Springs, FL 32701

Enjoy Satellite TV Now

Better than Cable TV—Over 200 TV and radio
services. Why waste money? Learn the whole
story and build a video system the family can
enjoy. No commercials, FREE movies, sports
and Vegas shows—worldwide, crystal clear
reception connects to any TV set. Big (8 x 11in.)
book loaded with details, photos, plans, kits—
TELLS EVERYTHING! Satisfaction Guaranteed.

Send $7.95 TODAY! Add $2.00 for 1st class (air mail) or call
our 24 hour C.0.0. rush order line (305) 862-5068.

GLOBAL TV ELECTRONICS,
P.O. Box 219-K, Maitland, Florida 32751

NEW ELECTRONIC PARTS. Continuously stocked. Stamp
brings catalog. Daytapro Electronics, 3029 N. Wilshire Ln., Ar-
lington Hts., IL 60004.

FREE CA3140 OpAmp with order. Send for catalog. KEY
ELECTRONICS, Box 3506P, Schenectady, NY 12303.

ELECTRONIC CATALOG. Over 4,500 items. Parts, & compo-
nents. Everything needed by the hobbyist or technician. $2.00
(U.S. funds) Postage & handling, refundable with first $15.00
order. T & M Electronics, 472 East Main St., Patchogue, NY
11772. (516) 289-2520.

SPEAKERS SAVE 50%. Build your own speaker system.
Write: McGee Radio Electronics, 1901 McGee Street, Kansas
City, Missouri 64108.

PRINTED CIRCUIT BOARDS, your artwork. Quick delivery.
Reasonable. Atlas Circuits, Box 974, Waynesville, NC 28786,
(704) 456-3739.

HAMS, CBERS. SWLS, ELECTRONICS BUFFS! Parts, kits
and plans now available for Popular Electronics projects.
MORSE-A-WORD: Circuit boards $24.00; Essential parts kit
$99.95; Complete four character kit $149.95; Eight character
kit $169.95; Wired $249.95. RTTY READER: Boards $24.00;
Complete kit $189.95; Wired $269.95. S&H $5.00 kits; $1.50
boards. Use VISA/Mastercard. (414) 241-8144. Write for
catalog. MICROCRAFT, POB 513PE, Thiensville, Wi 53082.

CABLE TV DESCRAMBLERS AND CONVERTERS.
Build or buy. Plans and parts. For information send
$2.00. C&D Company, P.0. Box 21, Jenison, Ml
49428.

FIBER OPTIC SPECIALS — 100 foot spool of fiber $3.00 —
Experimenter's kit $6.00— High Power LED with matched De-
tector $10.00 — Data Link construction plans (detailed) $5.00.
Catalog with samples $1.00. FIBERTRONICS, Box 322-A,
Primos, PA 19018.

Send 60¢ For Big Bargain Catalog

1000's OF Bargains; Surplus, Excess Inventary,
$rand Name New Equipment

COMPRESSONS » WINCHES » GEAR MOFORS
TELEPHONES « WELDERS o POWER PLANTS
SURVEVING INSTRUMENTS =  HLECTRONICS =
FIRE/BURGLAR ALARMS =  PAINT GUis 8

TARPS « BINOCULARS =+ TOOL BOXES
HYDRAULICS = AR TOOLS * PuMPS

S vy

SURPLUS CENTER [XENEERRNE "ol Nebrooke

TO RECEIVE COMMERCIAL FREE — unedited movies, night
club acts, sporting events; Send $9.95 for ocmplete detailed
easy 1o follow plans, To: Amateur Microwave Antenna, Dyna-
Comp Electronics, Dept. GF-2, P.O. Box 4181, Scottsdale,
Arizona 85258.

QUALITY AUDIO COMPONENTS, Mulli-Track Equipment,
Programmable Calculators, Accessories. Competitive Pricing!
Prompt Delivery! Knowledgeable staff! Service Facility! Credit
Cards accepted. FREE catalog. SOUND IDEAS, Dept. SR,
PO Box 340, Cary, N.C. 27511. 1-800-334-2483 (N.C. 919-
467-8462).
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SCRAMBLED TELEVISION— Encoding/Decoding. New pub-
lication. Complete theory, circuits. $9.95. Workshop, Box
393PED, Bethpage, NY 11714,

RARE OUT-OF-PRINT ALBUMS. 25,000 in stock (FS). List
$2.00 refundable. Record Warehouse, Box 4617, Dept. PE,
Rochester, NY 14613.

0. 9.90.9.90.0.0.0.0.0.0 4.0 ¢

Ej Telephone Listening Device

Record telephone conversations inyour .
§ office or home. Connects between any N
cassette or tape recorder and your

telephone or telephone LINE. Starts A
automatically when phone is answered
Records both sides of phone conversation
Stops recorder when phone is hung up
This device is not an answering service

size Icu

Each

$18.95

Ty Oisc Avan

Super Powerful
Wireless Mic

10 times more powerful than other mics
Transmits up to % mile to any FM radio
4 Easy to assemble kit. 15V battery {not inct )
Csll (305) 725-1000 or send $18.95 + $1.00 shipping per [
hem to US| Corp., P.O. Box PE-2052, , FL 32901, B
Y COD's accept. For catalog of transmitters, voice scramblers §
nd other specialty items, enclose $2.00 to USI Corp

CHEMICALS, Apparatus, Project Books, Wide Selection.
Catalog send $1.00 to Pioneer Corp., 14a Hughey Street,
Nashua, NH 03060.

ORDER No. 198AE047

. ROUTE 9N,
PLATTSBURGH, N.Y. 12901
Tel.: (518) 561-8700.

FREE CATALOG! Bargains, Parts, ICs, Kits, Musi-
Kits, Specials. GODBOUT ELECTRONICS, Bldg.
725E, Oakland Airport, CA 94614,

TEST EQUIPMENT, new and used. Catalog $1.00. PTI, Box
8756; White Bear Lake, MN 55110,

POPULAR ELECTRONICS
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SCRAMBLED TELEVISION. Decoder Circuit designs, parts
suppliers, theory, technical advice. $10.00 Money Order only.
Quest Electronics, Box 1722, Costa Mesa, Ca. 92627.

SUPREME DIAGRAM MANUALS, Radio-Television, 15 vol-
umes, special only $19.95. Beitman, 1760 Balsam, Highland
Park, IL 60035.

SERVICE. Maintenance and repair for all microcomputers
and peripnerals. Fast, reasonable. Prairie Micro Clinic, Box
325, Herington, KS 67448. (913) 258-2179.

colegt:

Jilv: recorders gy

- Worehooce ask for our Price llsl 3
= 9514 Chesapeake Or San Dieqo, ca 2z

lll
SATELLITE TELEVISION INFORMATION — Build or buy
your own Earth Station. U.S5.$4.00 Satellite Television, RD 3,
Oxford, NY 13830.

SUBSCRIPTION TELEVISION EDUCATION MANUAL!
Two scrambling/decoding systems, theory, circuits,
Decoder dealers listed. $14.95. Kits available,
ABEX, P.0. Box 26601-P3, San Francisco, CA
94126.

I I ITI:\I QINNI
ITEVIS

SION
SATELLITE VISION

We manufacture the highest spec 3-meter data & video
dish in the world 41db gain! We also sell direct.
Immediate delivery or you pick up. Complete I
details including satellite TV inlam\l(lan QU
aiming service and discount achedule. Sond EcT !
$1.25 for ponapd A hlndlln 1
to: % TENN

. 0. Box |
Casselberry, Florida 32707

ELECTRO-VOICE Hi Fi component foudspeakers. Building
your own Speaker System? Use the best Free discount cata-
log. SONIX, Dept. PE, Box 58, Indian Head, MD 20640. (301)
753-6432.

PHOTOVOLTAIC CELLS: Limited quantities, non-panel
grade, full 2¥4", 3", 3%", and 4" round silicon sofar cells. Uses
include Hobbies, Toys, Gadgets, and Experimental. Commer-
cial accounts only: minimum order $1,000.00. Call Bob Edger-
ton, Marketing Manager of Solarex Corporation, @ 301-948-
0202.

KODAK FILM AT WHOLESALE plus 5%. Additional savings
on Kodak Cameras, Projectors. Send $2.00 for price list.
SECOND EXPOSURE PRODUCTIONS, 4654 'B' Elcajon
Bivd.. San Diego. CA 92115.

BATTERIES, NI-CAD 1.25 Volt, size C, $4.95/PR. + 10%
p&h, R.C. Products, P.O. Box 522464, Miami FL 33152.

PRECISION RESISTORS. 1/4W Metalfilm 1% tolerance. 5
each of 89 values 100 to 1M. $35.00. Orion, 333 E. 46th St.,
New York, NY 10017.

BUILDING A ROBOT? Using stepper motors? SASE: Sparky
Electronics, 64-62 Dry Harbor Rd., Middle Village, NY 11379,

SHORT WAVE LISTENERS! Free new catalog #5 of short
wave receivers, digital frequency displays, Collins filters, ac-
tive All-Band receiving antennas, loop antennas, scanners
and special DX mcdifications! Kenwood — Yaesu — Drake —
Sony— Panasonic— Grundig. Radio West, 3417 Purer Road,
Escondido, CA 92025, (714) 741-2891.

SATELLITE TELEVISION . .. HOWARD/COLEMAN boards
to build your own receiver. For more information write . ..
ROBERT COLEMAN, Rt. 3, Box 58-APE, Travelers Rest,
S.C. 29690.

PRINTED CIRCUIT BOARDS-Superb quality at reasonable
rates. Large or small volume work, with final drawing and
hardware available. Write today for quotes. Hardware Graph-
ics, 123 Calder Dr, Warren, RI 02885.

POLICE SCANNERS AT WHOLESALE PRICES. VISA-MC
Phone orders accepted. (415) 573-1624. Free catalog write:
Scanners Unlimited, 1199A Laurel Street. San Carlos. CA
94070.

EXOTIC COMPONENTS for Audio and Eleetronic Music.
Send for free information at Electronic Music Consultants,
533-P San Blas Place, Santa Barbara, CA 93111.

DECODER KIT, TV UHF CHANNELS. Sine Wave Encoder
System. Model 7 + 11, complete kit $139.00, plus shipping.
Also Parts etc. Catalog $1.00. Simple Simon Electronic Kits,
11852 S. Hawthcrne Blvd., Hawthorne, California 90250.
TEL: (213) 675-2335.

PRINTED CIRCUIT BOARDS From Schematics, your artwork
or ours. Free Drilling and quotes. Assembly services also
available. Write: PRODUCTION DEVELOPMENT, 1320 Wa-
ter Street, Brownsville, PA 15417.

VIDEO TAPES - L500 2/$21.50, L750 2/$27.50. JVC-T120 2/
$28.00. Order TOLL-FREE (800) 221-0400. FREE CATA-
LOG. Aiso RCA, Zenith, G.E., Sony, Panasonic, T.V. parts.
Mannfred Electronics, 60-10 Kissena Blvd., Flushing, NY
11355. (212) 762-7777.

SURPLUS CATALOG 8,000 items: Electronics, Stereos,
Speakers, Alarms, Tools, Games, Solar, Auto-Home, 8 Is-
sues $2.00, BNF(X), 119 Foster St., Peabody. MA 01960.
UNSCRAMBLE CODED MESSAGES from police, fire
and medical channels. Also telephone recording
adaptor. Same day service. Satisfaction guaran-
teed. Don Nobles Electronics, Inc. Rt. 7, Box 610-A,
Hot Springs, AR 71901. (501) 623-6027.

BIOPHYSICAL MONITORING-Telemetry Transmitters: EKG-
$27.50, Arterial Pulse-$39.50. Free information. OMNI-TEK,
Dept. 1E, Box 1318, Longmont, CO 80501.

SATELLITE TELEVISION - Inexpensive system, re-
ceive anything, build antenna under $175.00.
Plans and manual $19.95. MONEY BACK GUARAN-
TEE. Satteleco, Box 265, Salem, Ohio 44460.

RESISTORS Y4 WATT 5% CARBON FILM FACTORY
FRESH 1.65 per hundred, 12.00 per thousand. inte-
grated Circuits 4116 Dynamic Ram 8 for 34.00,
2716@ 11.00, 2732@ 37.00. 1.C. Sockets, Ca-
pacitors, trim pots. Phone Orders Welcome (313)
728-0650. WESTLAND ELECTRONICS, 34245 Ford
Rd., Westland, MI 48185.

RED LED T1-3 4 size, 10 $1.00. 100 $8.00. plus $1.00 p&h.
Computronics, 1710 Newport Circle, Suite P, Santa Ana, CA
92705.

MICROWAVE TV downconverters, preamps, parabolic dish
antennas, remote tuning. Covers 2000 MHz band. Write for
information. LAB-TRONICS, INC., Box 171, Rogers, MN
55374.

LCD DIGITAL
CLOCK CALENDAR

Alternating date and time. Great
for cars, boats, sirpianes. Lon.
life batlcry 4yearcalendar.
year guarantee. Magnetic pieces
for mounting, Other modules and

FREE-ILLUSTRATED BOOKLET tells how MODEMS work,
how they et your microcomputer communicate by phone with
other computers. Write: Hayes Microcomputer Products Inc.,
5835 Peachtree Corners, W., Norcross Georgia, 30092.

AMATEUR RADIO

MADISON DEEP HAM DISCOUNTS. Kenwood, Yaesu,
Icom, Drake, Accessories — Stock. FREE flyer, Madison Elec-
wronics, 1508-P McKinney, Houston, TX 77010. (713) 658-
0268.

RADIO AMATEUR CALLBOOKS 1981 Directories of Radio
Amateurs around the world. U.S. Callbook $20.50; Foreign
Callbook $19.50, shipping included. See your dealer or write
for FREE catalog. Radio Amateurs Callbook, Dept. PE, 925
Sherwood Dr., Lake Bluff, IL 60044.

“"OWNER REPAIR OF RADIO EQUIPMENT" Book, $8.70
{Club Discount). K6RQ, 14910 LG Blvd., Los Gatos, CA
95030.

HOW TG JOIN! New book explains hobby simply, enjoyably.
Brochure. Cologne Press, Box 6828, Cologne, NJ 08213.

C.B. EQUIPMENT

GET MORE CB CHANNELS AND RANGE! Frequency Ex-
panders, boosters, speech processors, how-to-books, plans,
modifications. Catalog $1. CB CITY, Box 31500PE, Phoenix,
AZ 85045.

PALOMAR - PRIDE - ATLAS: Exclusive Repair Facility. Fac-
tory trained technicians, all work guaranteed. Palomar Elec-
tronics Repair Service, 1320 Grand, San Marcos, Cal 92069.
(714) 744-0720.

PLANS AND KITS

PRINTED CIRCUIT Boards from sketch or artwork. Kit pro-
jects. Free details. DANOCINTHS Inc., Dept. PE, Box 261,
Westland, MI 48185,

LASERS HANDBOOK with burning, cutting, Ruby Reds, CO's
complete plans, books, and parts. Send $4.00 to: Famco,
Dept. PE, Box 1802, Rochester, NH 03867.

PRINTED CIRCUIT BOARDS, send your sketches or artwork,
kit projects. Quick Service. Free Estimates. ELECTRONIC
DESIGN CONCEPTS, 2780 Skyline Circle, Memphis, TN
38127.

GIANT SCREEN TV projection systern converts any televi-
sion into 7-foot picture. Lens & instructions $14.95. (Dealers
welcome). Bell Video, 4616 Beiair Rd., Baltimore, MD 21206.

Digits 6.Amm products vailable.

Dia. 30m

Suite E-428, Fifth Avenue
LCD, Scottsdale, AZ 85253

COMPUTER EQUIPMENT

SURPLUS COMPUTER PERIPHERALS: “Selectric” I/O
typewriter bargains. World's largest selection. Send 25¢ for
bargain-packed flyer. CFR, Box 144, Newton, NH 03858.

CURRENT - LOOP INTERFACE ADAPTER for your terminal
or computer, $99.00. For specifications write or call: DURA-
COM, 7300 North Crescent Blvd., Pennsauken, NJ 08110.
(609) 662-7295.

MEMOREX FLEXIBLE DISKETTES. WE WILL NOT BE UN-
DERSOLD!! Visa, Mastercharge accepted. Call free (800)
235-4137 for prices and information. All orders sent postage
paid. PACIFIC EXCHANGES, 100 Foothill Bivd., San Luis
Obispo, CA 93401.

POCKET TRS-80 program writing pads, make creating soft-
ware easy. 50 sheets $2.95 plus $1 postage. ARCsoft, Box
132C, Woodsboro, MD 21798.

RF MODULATORS! Special versions for SATELLITE TELE-
VISION, COMPUTERS, CCTV. Also Monitors, Cameras, Kits.
FREE catalog. Phone (402) 987-3771. Dealers welcomed.
ATV RESEARCH, 13-P Broadway. Dakota City, NE 68731.

BUILD AN ORCHESTRA
THE @UIEEI wAY

Preview the world’s most advanced
Do-lt-Yourself Organs, Pianos, Syn-
thesizers, Amps, etc, Send $6.00 for
our famous '“Sight & Sound’’ pack,
WERS|I Electronics, Inc,, Dept.M 2,
P.O. Box 5318, 1720 Hempstead
Rd., Lancaster, PA 17601.

COMPUTER SURPLUS
POWER SUPPLIES multi volt. multi amp 110 and 220vac $20-$45.
VIDEOQ TERMINALS with KEYBOARDS, $50-8150.
MUFFIN FANS $5ea. large cannistor FILTER CAPS, $1ea.
ALSO; large computer cabinets $20-880, ribbon cable (40 wire
20¢per ft./20 w1re 10¢per ft.) relays, switchs, fuse holders,
eatsinks, breakers . . . efc.
CALL (216) 473-0866; ask for KIRT WYCKOFF
DATA HARDWAR
701 #4 BETA DR. CLEVELAND, OHIO 44143
Dealers Welcome

TESLA COIL — 40’ SPARKS! Plans $7.50. information 75
cents, Huntington Electronics, Box 2008-P, Huntington, Conn.
06484,

KILL OBNOXIOUS LOUD TV commercials automatically.
Complete plans $5.00. Bridges, 1248 N. Denver, Tulsa, OK
74106.

AUDIO AMPLIFIERS, 35 to 150 watts rms. Complete design
manual, $12.50. Includes P.C. Board layouts. Audic Engi-
neering Co., P.O. Box 210, Alda, NE 68810.

MICROCOMPUTER KIT - Only $79.50 - 6800 Microproces-
sor, 1K Ram. 256 Bytes Rom, display, Hex keyboard, and
power supply. Everything you need. For additional information
or to order, write: SIERRA ELECTRONICS, Box 5880, Lub-
bock, Texas 79417.

AMAZING SUPERSTAT-Easy to build, you program to adjust
ternperature up to ten times daily. $ave$ energy. Money Back
Guarantee. Rush $10.95 for plans to: SUPERSTAT, P.O. Box
621, Binghamton, NY 13902,

VORG SPEAKER SYSTEM - We really sell great speaker kits
at a low price. For catalogue, send 50¢ to: 2260 Maplewood,
Cleveland Heights, OH 44118.

STEPPER MOTOR EVALUATION KIT contains Stepper
Motor, Driver Board, Instructions. Ideal for hob-
byists, Robot builders. $74.69, SES, Inc., 64-62 Dry
Harbor Rd., Middle Village, NY 11379.
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TOP QUALITY SPEAKERS AND KITS. Send $1.00. Speaker
Warehouse, 809 North Route 441, Hollywood, FL 33021.

SOUND EFFECTS SYNTHESIZER. Build one yourself. Edu-
cational, fun. Doubles as drum synthesizer. PC Board and
plans $9.95. Waveform, 7 Bradford Ave., Pittsburgh, PA
15205.

PERSONALS

MAKE FRIENDS WORLDWIDE through international corre-
spondence, illustrated brochure free. Hermes-Verlag, Box
110660/2, D-1000 Berlin 11, W. Germany.

GIANT SCREEN TV LENS, Plans, instructions; less than
$20.00 for information. Write SOLAR OPTIC LAB, 2046 Barks
St., Flint, MI 48503.

PENFRIENDS — ENGLAND — USA, through correspon-
dence. Send age, interests. Free reply. Harmony. Box 89PE,
Brooklyn, New York, 11235,

100W.CLASS “A" Sliding bias DC amplifier less than a dollar
a watt. Plans, PC layout, Part Sources $8. RK systems, 482
Broom St., New York, NY 10013.

CORRESPONDENCE FOR FRIENDSHIP IN PHILIPPINES,
MALAYSIA, Free information. AACC-(PE), Box 1542, Canoga
Park, Calif. 91304.

PLANS: Subscription Television Decoder, $10.00. Negative
lon Generator, Telephone Memory Dialer, $3.00 each.
Instructions and PCB patterns included, kits available. FEB-
RUARY SPECIAL - ALL THREE SETS, $12.00. COLLINS
ELECTRONICS, COLLINS ELECTRONICS, Box 6424, San
Bernadino, CA 92412.

END THE MYSTERY OF TRANSFORME R design and mak-
ing. Simplified Formulas and coil winder plans. $6.95 - Proud
Ind., Box 4204, St. Paul, MN 55104,

SATELLITE T.V. antenna kit $850.00. Receive all satellites,
screen surface. Sphero-Sat, Box 2131, Roseburg, OR 97470.
(503) 673-4952.

ALARMS

Burglar-Fire Protection

Protect Your Life, Home, Business, Auto, etc.

* Our cotalog shows how. Install your awn
olorm systems and devices and save $555. We
offer FREE write-in engineering service

ZFREE CATALOG “=iri, it ok i
Burdex Security Co. Box 82802-PE Lincoln, Ne. 68501

POLICE DIALER $29.95. Free burglar alarm equipment cata-
log. Sasco, 5619P St. John, Kansas City, MO 64123. (816)
483-4612.

BURGLAR, FIRE, CAR! Finest equipment! Save! Free Cata-
log. Refundable! AAS, 186A Oxmoor Road, B'ham, AL 35209.

BUILD 10 channel solid state burglar alarm and monitor. Un-
der $25. Plans & parts list $8. R. Bowen, 3501 Donovan PI.,
Charlotte, NC 28215.

HIGH FIDELITY

DIAMOND NEEDLES and Stereo Cartridges at Discount
prices for Shure, Pickering. Stanton, Empire, Grado, Audio
Technica, Osawa, Satin and ADC. Send for free catalog.
LYLE CARTRIDGES, Dept. P, Box 69, Kensington Station,
Brooklyn, New York 11218. Toll Free 800-221-0906 9AM -
8PM except Sunday.

WANTED

GOLD, Silver, Platinum, Mercury, Tantalum wanted. Highest
prices paid by refinery. Ores assayed. Free circular. Mercury
Terminal, Norwood, MA 02062.

TUBES

INSTRUCTION

UNIVERSITY DEGREES BY MAIL! Bachelors, Mas-
ters, Ph.D.'s. Free revealing details. Counseling,
Box 317-PE02, Tustin, California 92680.

LEARN WHILE ASLEEP! HYPNOTIZE! Astonishing details,
strange catalog free! Autosuggestion, Box 24-ZD, Olympia,
Washington 98507.

RADIO BROADCASTING: Become DJ, engineer. Start your
own station — investment/experience unnecessary! Receive
free equipment, records. Free details. Broadcasting, Box
130-A2, Paradise, CA 95969.

LEARN ELECTRONIC ORGAN SERVICING at home. Com-
pletely revised course covers latest models including digital,
LSlI's, synthesizers, etc. NILES BRYANT SCHOOL, PO Box
20153, Sacramento, CA 95820.

PASS FCC EXAMS /=

cuf,’:’g MZ?;.' o
llcs;,”"t‘l

The Original FCC Tests-Answers exam manual thai
prepares you at home lor FCC First and Second class
Radiotelephone licanses  Newly revised multiple-cheice
oxdms cover al areas tested on the actual FCC exam
Plus  Self-Study Ability Test."* Proven! $9.95
posipaid. Moneyback Guaranies

commanp PRODUCTIONS !

Radio Engmesring Divimon

P.0. Bo

MEDICAL ELECTRONICS TECHNOLOGY, home study.
Troubleshoot medical instruments. University MDC, P.O. Box
124, Piredale, CA 93650.

LEARN TELEVISION-Complete theory in really simple lan-
guage. Many illustrations and complete transmitter & receiver
circuits. $6.50 post paid in USA. Aptron Laboratories, P.O.
Box 323, Bloomington, IN 47402.

COLLEGE DEGREES BY SPECIAL EVALUATION of EXIST-
ING Credentials & Job Experience. Fast, inexpensive, (614)
863-1791. Guidance, Box 13151-A2, Columbus, Ohio 43213.
Be Specific.

FOR INVENTORS

PATENT AND DEVELOP Your invention. Registered Patent
Agent and Licensed Prolessional Engineer, Send for FREE
PATENT INFORMATION every inventor should have. Rich-
ard L. Miller, P.E., 3612 Woolworth Building, New York, NY
10007. (212) 267-5252.

INVENTIONS WANTED
FREE CONSULTATION NO IDEA TDO SMALL

Dvsch Potential cash or mylmes from manufacturers seeking rew

RADIO & T.V. Tubes— 49 cents each. Send lor free Catalog.
Cornell, 4213 University, San Diego, Calif. 92105.

TUBES: "Oldies", Latest. Supplies, components, schematics.
Catalog Free (stamp appreciated). Steinmetz, 7519-PE Ma-
plewood, Hammond, Ind. 46324.

TUBES-RECEIVING, Industrial and Semiconductors Factory
Boxed. Free price sheet including TV, Radio and audio parts
list. Transleteronic, Inc., 1365 39th St., Brooklyn, New York
11218. Telephone: (212) 633-2800. Toll free: 800-221-5802.

ANTIQUE AND OBSOLETE TUBES $1.00 to $5.00. $1.00 for
list. Preller T.V., Augusta, AR 72006. (501) 347-2281.

HUGE INVENTORY! Thousands of types. Wholesale prices.
FREE CATALOG! ETCO Electronics, DEPT. 290, Platts-
burgh, NY 12901.

EMPLOYMENT OPPORTUNITIES

ideas. For tree information on how lo register your ideas. Call o write.

AMERICAN INVENTORS CORP.

59 Interstate Dr. Dept PE
West Spliniﬁeld, MA 01089 (413) 737-5376
Fee Based Service Company

INVENTORS Patent your invention. Free initial consultation.
We are registered by the U.S. Government. VICTOR J. EV-
ANS & CO., 4637 Eastern Ave. N.E., Washington, DC 20018.
Since 1898.

MANUFACTURER SEEKING Patented, Unpatented Inven-
tions. Generous royalties. Advantek International, 1100 17th
NW, Washington, DC 20036.

IDEAS, INVENTIONS, new products wanted! Write for Kit-PE,
IMI, 701 Smithfield, Pittsburgh, PA 15222,

BUSINESS OPPORTUNITIES

ELECTRONICS/AVIONICS EMPLOYMENT OPPORTUNI-
TIES. Report on jobs now open. Details FREE. Aviation Em-
ployment Information Service. Box 240E, Northport, New
York 11768.

CALIFORNIA ELECTRONICS BOOMING! Thousands of
HIGH PAYING electronics jobs! Details FREE: Hartman Pub-
lishing, 24149 Big Basin, Dept. 16, Saratoga, CA 95070.

FREE CATALOGS. Repair air conditioning, refrigeration.
Tools, supplies, full instructions. Doolin, 2016 Canton, Dallas,
Texas 75201.

MECHANICALLY INCLINED individuals desiring ownership
of Small Electronics Manufacturing Business — without in-
vestmeni. Write: BUSINESSES, 92-K2 Brighton 111h, Brook-
lyn, New York 11235.

ERASE DEBTS with little-known law — create wealth!! Details
FREE — Blueprints, No. EE2, LaGrangeville, NY 12540.

MECHANICALLY INCLINED INDIVIDUALS

Assemble electronic devices in your home.
Knowledge, or experience not necessary. Get start-
ed in spare time. Above average profits. $300 -

$600/Wk possible. Sales handled by others. No in-
vestment — Write for free details.

ELECTRONIC DEVELOPMENT LAB
Box 1560PE, Pinellas Park, FL 33565

BORROW $25,000 "OVERNIGHT." Any purpose. Keep in-
definitely! Free Report! Success Research, Box 29263-GB,
indianapolis, IN 46229.

FREE BOOK "2042 Unique Proven Enterprises.” Fabulous
“unknowns,” second inflation income. Haylings-M. Carlsbad,
CA 92008.

YOU CAN EARN $1,000/$3,000 WEEKLY rebuilding CRTs.
We train. Lakeside, 4071 Elston, Chicago, Ill 60618. (312)
583-6565.

SPARE TIME FORTUNE in Vinyl Repair. Huge demand cre-
ates exceptional profits. We supply everything. Details free.
VIP, 2012 Montrose, Chicago, IL 60618.

NEW TAX LOOPHOLES DISCOVERED. Everyone Eligible.
Free sample newsletter. Write ULC, Box 179-BA, Clarkston,
GA 30021.

BIG MONEY IN BUSINESS PRINTING! 25% COMMISSION
PLUS BIGGEST CASH BONUS! Build your own profitable
year around business. Show tremendous line of salesbooks,
register forms, unit sets, letterheads, envelopes, invoices,
statements, business cards and dozens of other printed prod-
ucts. Lowest prices in industry, Something for every business
and professional person. Free sales kit includes ad special-
ties, calendars, signs and ad matches. No experience need-
ed. Our catalogs are easy to understand. We're over 50 but
still young and aggressive, so we can show you the road to a
very profitable full or part time career. Free sales kit. National
Press, Dept. 117, North Chicago, 1L 60064.

MAILORDER OPPORTUNITY! Start profitable home busi-
ness without experience or capital. Write for free book, case
histories, plus complete details. No obligation. Mail Order As-
sociates, Dept 752, Montvale, NJ 07645.

ENJOY MAKING BUMPERSTICKERS - Inexpensive kit.
Easy, Profitable, Portable. Free details. POB 22791(PE),
Tampa, FL 33622.

IMPORTING BUSINESS. You can start your own easily, For
inlormation on how we can help, write: INTERNATIONAL
VENTURES OF CALIFORNIA IMPORTER, Dept. 5-A, 66
Viesta Way, LaSelva Beach, CA 95076.

GOVERNMENT SURPLUS

MANUALS for Govt Surplus radios, test sets, scopes. List
$1.00 (cash). Books, 7218 Roanne Drive, Washington, D.C.
20021,

JEEPS —$19.30!' — CARS —$13.501— 650,000 ITEMS!—
GOVERNMENT SURPLUSY — Most COMPREHENSIVE DI-
RECTORY AVAILABLE tells how, where to buy!! — YOUR
AREA — $2. — MONEYBACK GUARANTEE! — "Govern-
ment Information Services”, Department GE-66, Box 99249,
San Francisco, California 94109.

“GOVERNMENT SURPLUS DIRECTORY." Buy 500,000 -
items (including Jeeps) . . . low as 2¢ on dollar! Most complete
information available — $2.00. Surplus Disposal, Box 19107-
HB, Washington, DC 20036.

REPAIRS & SERVICES

TV TUNERS REBUILT, VHF or UHF only $11.90. Send for
free mailing kit. JW Electronics, Box 51A, Bloomington, IN
47402.

ALL T.V. TUNERS repaired $11.95. Also repair Modules.
Fast, quality work. MIKE'S T.V. TUNER SERVICE, Box 187,
Bean Station, TN 37708. (615) 581-6393.

REAL ESTATE

BIG. ..SPRING. .. FREE CATALOG! Over 2,800 top values
coast to coast! UNITED FARM AGENCY, 6§12-EP West 47th,
Kansas City, MO 64112.

BOOKS AND MAGAZINES

ELECTRONIC MUSIC and home recording in Polyphony
magazine. Advanced applications, interviews, projects, com-
puter music. Sample $1.50. Subscription (6 issues). $8.00
US/$10.00 foreign. POLYPHONY, Box P20305, Okla. City,
OK 73156.
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ELECTRONICS BOOKS AVAILABLE. World publishers.
Lowest prices. Ask catalogue. Business promotion, Lajpatrai
Market, Delhi. India.

THE SUPERMARKET OF ELECTRONICS — thousands of
items for sale or trade each month. Free classified ad with
subscription. Only $5.00 to Nuts & Volts, POB 1111-P, Pla-
centia, CA 92670.

TOTAL MIND POWER (how to use the other 90% of your
mind). FREE BOOKLET. Total Mind Power Institute #37.
Larkspur, CA 94939.

PUBLISHERS' OVERSTOCKS. BARGAIN BOOKS. 2,000 ti-
tles. all subjects! Free catalog: Hamilton, 98-84 Clapboard,
Danbury, CT 06810.

MOTION PICTURE/VIDEO

ORDER “TOP 10" S-8 Sound Sellers: "The Electric Horse-
man,” “Animal House.” “Smokey and the Bandit” (B. Reyn-
olds), “The Jerk” (S. Martin) — 1x400° clr snd. budget price
$49.95 ea’. 2-reelers (2x400°) $105./set delivered (a $124.
val.). Order now! M. Brando, The Godtather; J. Travolta, Sat.
Night Fever; Marathon Man (D. Hoffman); Barbarelta (J.
f‘onda}; Chinatown (J. Nichoison). Build a library of these star
studded Paramount Pix—only $49.95 ea PPD (reg $65.). We
weicome Visa & Master Card — just write card #. exp. date
and sign. Maj. League Base. video cassettes— choice of any
World Series since 1943. Indicate year choice & VHS or Beta.
$64.95 ea + $2.50 ea ship. S-8 Sd official 400" films include
‘75 Series (Reds'Red Sox); ‘74 Series (Oakland/LA): also ‘75
All-Star Game — only $51.95 PPD. Fights your bag? Order
Leonard/Duran | or Il champ. action; 200° S-8 col sil. $27.50
ea; 400° sd, $67.50 ea; or Ali-Holmes (just out!) 200* S-8 col
$25.95; 200" col sd $35.95 — only source of Ali Frazer | 200°
std 8 col $24.95 PPD & Ali Frazer il Std 8 B&W 2 reel spec..
$17.95°. or 1 reel Std 8 col $19.95 ea". "Add $2. per reel
sound; $1. for silent. Hollywood Gold Video/Film cat (100 pg)
$1.75; new Univ S-8:16mm cat. $1.50: Columbia VTR cat.
$1.; Sportlite Films, Sports Tapes. Ring Classics, Paramount
fliers. Mag Video lists, 50¢ ea. Univ 8 enter. cat. $1. SPORT-
LITE FILMS, Elect-2, Box 24-500, Speedway. IN 46226.

RUBBER STAMPS

RUBBER STAMPS. BUSINESS CARDS. Many new prod-
ucts, Catalog. Jackson's. E-100. Brownsville Rd.. Mt. Vernon,
1ll. 62864.

MUSICAL EQUIPMENT

MUSICAL INSTRUMENTS HOT LINE! Incredible prices:
Amps. PA gear. All instruments. Huge selection. Sam Ash,
established 1924. 800-645-3518. NYS: (212) 347-7757.

HYPNOTISM

FREE Hypnotism. Self-Hypnosis. Sleep Learning Catalog!
Drawer H400, Ruidoso. New Mexico 88345.

MISCELLANEOUS

MPG INCREASED! Bypass Pollution Devices easily. RE-
VERSIBLY! Free details — Posco GEE2. LaGrangeville, NY
12540.

FREE! World's Leading Novelty Catalog. 1800 Jokes. Tricks,
Science. Sports. Hobbies. Johnson-Smith, C-24, Mt. Clem-
ens, Mich. 48043.

AUTOMOBILE RE-TUNING FOR MAXIMIZED ECONOMY.
Details FREE! Techneering, Box 12191DD. Norfolk, VA
23502,

MAGIC-Amaze friends. Easy-to-do-tricks. Catalog, $2.00
Trick, both $1.00. Abracadabra-CP3, Scotch Plains, New Jer-
sey 07076. .

BEERLOVERS! Save $1.00 every sixpack - Drink homebrew.
Free handbook: Duane's. Department PE021C. 508 Canal,
New York, NY 10013.

MICROFILM EDITIONS
AVAILABLE

Copies of POPULAR ELECTRONICS Maga-
zine are available on microfilm from Xerox Uni-
versity Microfilms, Ann Arbor, Michigan; Micro-
fiche from Bell & Howell, Micro Photo Division,
Wooster, Ohio.
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65 Novation, Inc. ................. 7
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44 OK Machine & Tool Corp. ....... 33
45 Olympic Sales . ............... 116
Omega SalesCorp.  ............ 103
68 Omnisonix Ltd. ............... 17
46 PAIA Electronics, Inc. ......... 106
63 Pan American Electronics . ...... 118
49 PolyPaks . .................. 1
50 Protecto Enterprizes .. .......... 96
51 Quest Electronics . ............ 114
Radio Shack ................. 115
83 Howard W. Sams & Co. . ....... 104
54 Scientific Systems ... .......... 98
62 Scelbi Publications ...... 0000000 16
The Sharper Image . ............ 21
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BUILD A WIDE-RANGE AUDS

fyou get a kick out of buildin? unusual
electronics projects, wait till you see
all the great plans and ideas in the
new 1981 Electronic Experimenter’s
Handbook!
You get all the details you need to build
a useful—or just plain fun—electronic
device. Plans include circuits, schematics,
parts lists, construction tips and project
usage information.

Some of the exciting projects
include:

B Wide Range Audio Signal Meter
| Electronic Racing Game
® Autoranging Digital Capacitance Meter
| Ni-Cd Battery Zapper
m Digital Phototachometer
8 Easy-to-Build LED Projects
| Field Disturbance Sensor
® Audio Compander
B Active Power R Box
® Air Conditioner Compressor Guard

Plus helpful information
and techniques:

B Bonus Guide to Small Computers
® New No-Camera PC Board Methods
B 6 CMOS Circuits for Experimenters

Order your copy of the 1981 Electronic
Experimenter’s Handbook today. With so
many projects and experiments, it's a bar-
gainatjust$2.95! Use the coupon below.

ELECTRONIC EXPERIMENTER’'S HANDBOOK
I Dept. 01454 « PO. Box 278
Pratt Station « Brooklyn, New York 11205 I

YES! Send me the 1981 Electronic Experi-
menter’s Handbook. "'ve enclosed $3.50
[2.95* plus 55¢ Eostcge and handling).
| Oliside US.A., $5.00. I
Mr.
Mrs.
I Ms.

I Address.

I CityState/Zip

. Residents of CA, CO, DC. FL. IL, MA, MI, MO, NY
L Stare. UT ond VT add applic ble sales tax

I
[please print full name) I
I
I
I
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U.S. EXPORTS REACHED AN ALL-TIME HIGH in consumer-electronic products during the first
half of 1980, according to the Department of Cormmerce. Exports were up 34% over the same
period of 1979. Also, our first-half 1980 trade deficit in consumer-electronic products was
$160 million less than in the first half of 1979, with imports for the first six months of 1880
down 1% from the last six months of 1979.TV receiver exports were up 47%, while imperta
wersup only 8%. Large exports were also found in microphones, loudspeakers, amplifiers,and
audio recorders and tapes. Our largest export customer was Mexico, which bought 25% of the
total. Although Japan’s share of imports ta tha U.3. from the Far East fell from 61% in 1979 to
56% in 1980, Japan remained the dominant soures of consumer-electronic products to the T7.8.

Personal Electronics News

VIDEO DISC RIGHTS TO THE FIRST MAJOR SPORTS-INSTRUCTION progra: created espe-
cially for video discs have been acquired by RCA for its “SelectaVision” system. The four-hour-
long, two-disc “Total Tennis From the Pros” program features 12 top tennis profsssionals who
give expert and comprehensive instruction. Lessons are divided into specific tapics that
enalyze in depth all strokes from the most basic to the most advanced. Coverags also includes
gingles and doubles strategdy, offensive and defensive games, conditioning, fitness, practice
tachniques, and the mental game; with tips on tournament play, bad calls, etc.

CLOSE-CAPTIONED VIDEOCASSETTES FOR THE
HEARING IMPAIRED have been released by Colum-
bia Pictures Industries, Inc: “Chapter Twz"” and
“China Syndrome” movies. Captioning information
Ls encoded in such amanner that it does not appear
On-3creen unless a specially equipped TV receiver
or & separate decoder is used to retrieve it. Cap-
tioned cassettes are sold at the same pricss as non-
captioned cassettes of the same movies. Columbia,
producing the movies as a joint effort with the Na-
tional Captioning Institute, plans tc announce ad-
ditional titles as they become available.

FEMOTE CONTROL OF UTILITIES BY AM RADIO permits system load managementby selective
switching on and off of nonvital appliances in subscribers’ homes. Using cammercial AM
broadcast stations and receivers containing microccmputers that are mountad on or nearthe
load, the system developed by Altran Electronics (affiliate of Research-Cottrsll, Somerville,
NJ) transmits coded signals from a computer control center. The system is intended to help
utilities avoid large swings between loads and to provide differential-rate power metering.

DOW JONES/APPLE COMPUTER EFFORT lowers prices for the Dow Jones News/Retrievel
Service, a business and financial news and information data base. This includes past and
current news stories from the Wall Street Journ:al and Barrons. The “Dow Jones News &
Quotes Reporter” program is designed to run in a disk-based Apple Il microcomputer. (Owners
of ather computers can also use the servicewith adifferent program.) Apple dealers are said £o
have the disks now. Fees for personal computer users during ncnbusiness hours have bean
sharply reduced—R0¢ and 30¢ per minute for aczess to the news data base and securities price
quotes, respectively, after 7 p.m. Eastern time (6 p.m. in other time zones) and all day
weekends and holidays. Minimum charge per usage is 50¢. Formerly, the charge was $3 forthe
first three minutes and 50¢ per minute thersaftar.

AN ELECTRIC SHOCK HAZARD MAY EXIST in approximately 5,600 stereo turntables manu-
factured by Philips High Fidelity Labcratories, Ltd. of Knoxville, Tenn. The unite, identified as
models RRAF685/44B and R_RAF685/94B, are being recalled by the manufacturer for repair at
no charge. Model numbers are printed on a label found on the bottom to the turntable base.
Owners of these units should contact the dealers from which they were purchased or the
Philips Consumer Affairs Department. The toll-free telephone number is 800-261-9104; in
Tenr:nessee call 615-521-4460.

POPULAR ELECTRONICS



'The Professional Alternatives:
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A FASCINATING CHOICE

Now Hewlett-Packard offers a fascinating
choice in full performance alphanumeric
calculators with our new HP-41CV and our
HP-41C. The new HP-41CV has five times
more built-in memory than the HP-41C.
Both calculators are powerful yet easy to
use. You can communicate with words as
well as numbers. For example, label and call
up programs by name and receive meaning-
ful prompts while executing programs.
Continuous Memory retains programs and
data even while the machines are off. Need
lots of memory? Choose the HP-41CV. If
your needs are more modest, select the
HP-4]1C. The HP-41C can grow with you
by adding memory modules.

BOTH OFFER CONTINUAL
GROWTH POTENTIAL

By thernselves the HP-41C and HP-41CV
may be all the calculator you'll ever need.
But if you need more capability, you can
expand your calculator into a complete
computational system. Each calculator has
four ports which allow you to plug in a
Printer/Plotter, an “Extra Smart” Card
Reader or an Optical Wand for reading bar
codes. Application Pacs and Solution Books
offering complete solutions are also availa-
ble. And now, HP offers a new service:
Custom Modules (ROM'’s) from your soft-
ware for high volume, unique problem-
solving needs. Costs are reasonable.
Call us.

ONLY FROM
HEWLETT-PACKARD

Powerful yet easy to use calculators. A full
line of peripherals and software. A time-
proven logic system—RPN. No equals key.
Less keystrokes. Computation is displayed
as you proceed. The new HP-41CV and the
HP-41C are available now, with new low
prices. For details and address of nearest
dealer, CALL TOLL-FREE 800-547-3400,
Dept. 236W; except Hawaii/Alaska. In
Oregon, 758-1010. Or write Hewlett-
Packard, Corvallis, OR 97330, Dept. 236W.

611/02
HP-41C. $250*; HP-41CV. $325*: Optical Wand. $125%: Printer/Plotier. £385%: Plug-in Card Reader. $215%:
Quad Memory Modulelbrings HP-41C to HP-41€V memory capacity). $95%. Memory Module. $30%; I I E w LE T T
Application Pacs, most are $30: Solution Books. $10*. ﬂ K

*Suggested retail price excluding applicable state and local taxes Continental U.S.A., Alaska and Hawaii.
L pi 2 app

CIRCLE 30 ON READER SERVICE CARD

AmericanRadioHistorv-Com



DISTHASIIER®
AUDIOSCHENCIE. SERIES

Record Care, Part2: A Record Life Study

How long will your phonograph records last?

How many times can you safely play records without degrading sound quality?

Using quality playback equipment, the factors of Record Longevity are twofold and
closely interrelated: the record must be kept free of contamination, and the stylus must be
kept clean during playback.

Scanning electron microscopy clearly shows the need and contribution of both record
cleaning and stylus care.

Exhaustive research shows that with proper record/stylus care, an entire “life span” of
200 play events will not damage record surface quality or fidelity. (Most albums are played a
total of 50 times or less.)

200 Plays Without Record Cleaning 200 Plays Without Stylus Care

Pit from dust abrasion.
Ground-in microdust.
Prominent dust abrasion.

Prominent stylus path from
abrasive-coated diamond
face.

Vinyl particles welded by
contaminated upper area of
stylus.

200 Plays With Record and Stylus Care
Resulits of D4 Record Care:

Results of SC-2 Stylus Care:

Clean central radius due to
capillary attraction of D4 Fluid
into D4 pad fabric.

Microdust-free stylus path
due to exclusive D4 “spiral
fiber” particle holding.

No wall-slurry of “lubricant”
products.

Reduced wall abrasion due to
uncontaminated diamond
face.

Cleaned stylus leaves no
welded-in particles.

There is no substitute for the
valid research you get with
Discwasher products. Ask for
them where better dealers take
interest in a longer “life span” for
you.

discwosher”
(B iy s 109

discwasher

PRODUCTS TO CARE FOR YOUR MUSIC
Discwasher, Inc., 1407 N. Providence Rd., Columbia, MO 65201
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