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Right away,
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Stop in a store near you. Take a look.

You'll be instantly taken with some of
the features that make the IBM Personal
Computer so different.

Like the non-glare screen —easy on
the eyes during those number-crunching
tasks like payroll and general ledger.

8C characters a line—with upper and
lower case letters for a quick and easy read.

And the flexibility of a system that
lets yox move the components around at will.
(To get really comfortable, try the keyboard
on your lap and put your feet up.)

Go ahead, compare.

As you progress from casual
observer to comparison shopper,
you’ll want the inside story of
the IBM Personal Computer.

Like user memory
expandable up to 512KB . And
40KB of permanent memory.
(Which not only includes the
BASIC language, but diagnostic
instructions that automatically
check the system every time you
turn 1t on.)

A 16-bit microprocessor that can
improve speed and productivity.

A mix of crisp text and high-
resolution color graphics on your own
TV set —clearly helpful for creating
charts to target forecasts and trends.

Or the 10 programmable function
keys that let you bid goodbye to the
tedium of repetitious tasks.

And the list goes on. Which i1s why
we've included a box (at right) that tells all.

There’s more than meets the ey;a.

Some of the best things about the
IBM Personal Computer aren’t part of the
computer.

Like the instruction manuals that help
you set up your system and teach you to use
it with the greatest of ease.

== — e et e —

IBM PERSONAL COMPUTER SPECIFICATIONS
User Memory Dlspl.ny Scrten Permanent Memory
16K-312K bytes * High-resotutior (ROM) 40K hytes *
Microprocessor lOch iracters X ZSl nes  Color/Graphics
16-bit, 8088 * Upper and lower case Joar modk
Auxiliary Memory Green phasphor sereen® 16 cotors
Zoplmn.ll .nm Hl catin, 256 character: c..nd

disketre d 544" ?1’: UCsl f,?yj";m mbols in ROM*
K bytes or 320K CP/M-86 Graphics mode
khalsr Languages H om0
Ke B X -
Z—v\ « BASIC, Pascul. FORTRAN. g, ¢ & white resolution:
nches ¢ MACRO Assembler 640h x 200v*
" Serh unit COoBOL Simultaneous graphics &
10 tunction keys Printer text capabiliy ®
10-key numeric pad Bidirectic r..J' Communications
Tactile feedhs B0 characters/second Rs$-232-C interface
Dmgnmucs 12 ct ersiyles, up o Assnchronous (start/stop)
r-on slf 1 132 characters/line * protocol
Purity checking * 9 x 9 character matrix®  Up 169600 hits per second
- *ADVANCED HATURES FOR PERSONAL COMPUTERS

And an expanding library of software
programs that meet IBM’s demanding
specifications.

Programs for business. Education.
The lab and the home. Programs that make
the IBM Personal Computer yoxr tool for
modern times.

See for yourself.

The quality, power and performance
of the IBM Personal Computer are what
you'd expect from IBM. The price isn't.

So stop 1n and take a look.

Visit an authorized IBM Personal
Computer dealer. For a store near you, (or
for information from IBM about quantity
purchases) call (800) 447-4700.

In Hlinots, (800) 322-4400. In Alaska or
Hawaii, (800) 447-0890. T ==="

The IBM Personal Computer
A tool for modern times

tUCSI h U T Californm. CP/M-86 is a rrademark of Di
CIRCLE NO. 53 ON FREE INFORMATION CARD
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GET THE SECOND ONE FREE!

LIMITED TIME 50 BOND BONUS

As A Special “Buy Now" Bonus, From September 15th
Until December 31,1982, You'll Receive A $50* U.S. Savings
Bond From Shure With Your Purchase Of A V15 Type V
Phono Cartridge.

U.S. Technology triumphs again. Throughout the world,
leading audio critics have lavished unequivocal praise on
the Shure V15 Type V, saying “It may be safe to say that this
cartridge’s excellent tracking ability is Number One in the
world? (Swing Journal, May 1982, Japan). “Without any doubt,
THE top range absolutely universal cartridge” (Hi-Fi Stereo,
June 1982, France). “...not only lives up to the claims made for
it, but in virtually every respect outperforms the best cartridges
we have previously tested!” (Stereo Review, June 1982, U.S.A.)

The Type V is the world’s most innovative, most precision-
engineered, and complete phono cartridge system. It offers

For the name of the dealer nearest you, call:
@ 800-323-6556. Ask for Dept. R15.
In Illinois: 800-942-6345. Ask for Dept. R15.

*Valve at Meturity

unequalled trackability and ultra-flat frequency response, a
result of the exclusive MICROWALL/Be™ Beryllium stylus
shank’s incredibly high stiffness-to-mass ratio. Among its
many exclusive features, the Type V has the patented
Dynamic Stabilizer/Destaticizer to overcome the major
problems of record playback that cause pops, clicks,

and mistracking

Your investment in a V15 Type V will bring you a sophisti-
cated array of important new construction features, perfor-
mance capabilities, and high technology instrumentation.

It all adds up to a truly sound investment that will upgrade
the performance of your entire playback system. Shure proves
again that the world’s finest phono cartridge tachnology con-
tinues to come from this U.S.A. plant in Evanston, IL. See your
participating dealer for details.

Shure Brathers Inc., 222 Hartrey Ave. Evanston, IL 80204

CIRCLE NO. 54 ON FREE INFORMATION CARD
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introducing the
Sinclair ZX81.

If you're ever
going to buy a personal
computer, now is the time
to doit.

The Sinclair ZX81
iIs the most powerful, yet
@asy-to-use computer
ever offered for any-
where near the price: ’
only $99.95* completely assembled.

Don't let the price fool you. The ZX81 has
just about everything you could ask for in a per-
sonal computer.

A breakthrough in personal computers.

The ZX81 is @a major advance over the origi-
nal Sinclair ZX80 —the first personal computer to
break the price barrier at $200.

In fact, the ZX81's 8K extended BASIC offers
features found only on computers costing two or
three times as much.

Just look at what you get:
= Continuous display, including moving graphics

Sinclair technology is also available in Timex/Sinclair computers
under a license from Sinctair Research Ltd.

ABS

CLEAR CONT

CROLL NEXT

RETU POKE PRINT

-mm

GOTO

STRs CHRS
GOSU8 LOAD

CODE PEEK
uSY  LET

CF (il (6 Ml
LEN USR
PAUSE

BREAK

= Multi-dimensional
string and numerical arrays
= Mathematical and scien-
tific functions accurate to
8 decimal places
= Unique one-touch entry
of key words like PRINT,
RUN and LIST
= Automatic syntax error
detection and easy editing
= Randomize function
useful for both games and serious applications
= 1K of memory expandable to 16K
m A comprehensive programming guide and
operating manual
The ZX81 is also very convenient to use. It
hooks up to any television set to produce a clear
32-column by 24-line display. It comes with a
comprehensive programming guide and oper-
ating manual designed for both beginners and
experienced computer users. And you can use
a regular cassette recorder to store and
recall programs by name.
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Order at no risk.™

We'll give you 10 days to try out the ZX81. If These numbers are for orders only. If you just
you're not completely satisfied, just return it to want information, please write: Sinclair Research
Sinclair Research and we'll give you a full refund. Ltd., 2 Sinclair Plaza, Nashua, NH 03061.

And |f yoU have a prOb'em Wlth your ZX8‘| , ;:lEuEs;f;gsg?g and handiing. Price includes connectors for TV and cassette, AC adaptor, and
send it to Sinclair Research within 90 days and “1EesRtaRR Al

we'll repair or replace it at no charge.

Introducing the ZX81 kit.

If you really want to save money, and you
enjoy building electronic kits, you can order the
ZX81 in kit form for the incredible price of just.
$79.95.* It's the same, full-featured computer,
only you put it together yourself. We'll send com-
plete, easy-to-follow instructions on how you can
assemble your ZX81 in just a few hours. All you
have to supply is the soldering iron.

A leader in microelectronics. NEt\)Il\( ﬁOdFTWARE:Siréclairhas ORY KGOS
- g published pre-recorded pro- any powerful, full fledged com-
. The L_X81. represents the latest teChnOIOQy I grams on cassettes for your puter, the ZX&1 is expandable.
microelectronics. More than 1.0,000 are sold . ZX81. We're constantly coming  Sinclair's 16K memory module
every week. In fact, the ZX81 is the fastest selling out with new programs, so we'll - plugs right onto the back of
personal computer in the world send you our latest software your ZX81. Cost is $49.95, plus

catalog with your computer. shipping and handling.
We urge you to place your order for the g ? PR3 :

ZX81 today.

& a8
Y — | [ — ||
To order, simply call toll

free. Or use the coupon below.

remember,you can tyitor o order call toll free: 800-543-3000

1Odaysat no rISky* Thesooner r--------------------------C
you order, the sooner you can

start enjoying your own [ AdCode AOPEOS | Price* Qty.  Amount
computer. 7X81 | $99.95
Call toll free 800-543-3000. ZX81 Kit 79.95

Ask for operator #509. 16K Memory Module 49.95
In Ohio call: 800-582-1364; Shipping and Handling 495 $4.95
in Canada call: 513-729-4300. TOTAL|

Ask for operator #509. Phones
open 24 hours a day, 7 days
a week. Have your MasterCard

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

Name

or VISA ready.

Address

City State - Zip

*U.S. dollars

I I .

s e L

=
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Meet Computers & Electronics

In the first issue of POPULAR ELEC-
TRONICS, October 1954, editor-in-chief
Oliver Reed introduced you to a new
magazine concept, observing that it was
devoted to the science of electronics at
the “How it works,” *How to do it,”” and
*“How to use it” level. Remarkably, this
charter has not swerved over the years.
What has changed, however, is the con-
tinually evolving editorial content that
greets you each month with the newest
twists and turns occuring in electron-
ics . . . new devices, new circuit applica-
tions, new equipment.

As the lineal editorial descendent of
Olly, I have an equally important an-
nouncement to make as we enter our
29th year: THIS IS THE LAST ISSUE
OF PopPULAR ELECTRONICS!

Yes, it’s true! Next month you will see
us with a new name—COMPUTERS &
ELECTRONICS. This title more appropri-
ately describes who we are in an age
when computers are certain to command
more and more of your active interests.
I’ll be celebrating this change with you in
November and succeeding issues by pre-
paring a large number of exira editorial
pages devoted to the fast-paced computer
field. Thus, you’ll be getting more for
your money while still enjoying all the
other areas of electronics that give you so
much learning and working pleasure:
construction projects, audio, video, com-
munications, test instruments, and the
latest in applied electronics technology.

Here’s an example of the exciting com-
puter editorial lineup awaiting you next
month—features we could not have ordi-
narily included without extra pages!

® A modestly priced computer board
kit that generates eyeboggling shades of
color and black-and-white video.

® Pitting computer clones against the
original.

® Examining point-graphics software
packages.

® Comparing competing disk drives.

® A hard look at Motorola’s popular
MC68000 16-bit microprocessor.

Add to the foregoing a host of informa-
tive columns: *‘Les Solomon on Hard-

6

ware’’; “Stan Veit on Software”;a Q & A
section to respond to readers’ hardware
and software problems; “Computer
Bits”’; and more. I know you’ll like these
columns because we’re not only turning
your favorite writers on to computers,
we’re also turning them loose. You'll be
reading about new computer hardware
and software, written with a refreshing
candor you’ll appreciate . .. by writers
who have deep experience in the small-
computer field and who sharpen their
computer knowledge daily.

Our technical director, Les Solomon,
for example, is considered by many to be
the grandaddy of personal computers,
while Stan Veit, a long-time technical
writer and computer instructor, was one
of the pioneer computer store owners in
the country. Forrest Mims, a major au-
thor of computer and electronics books,
will lead the way in the computer devices
area in “‘Solid State” (as well as continu-
ing to write “Experimenter’s Corner”
and ‘Project of the Month’"). And Carl
Warren will continue to share his special
insights to computer equipment as he

travels across the country visiting
manufacturers.
Of course, you'll still get Julian

Hirsch’s reliable audio product reviews,
only there’ll be more than before, served
up with a welcome forthrightness. The
same applies to test reports by Dr. Wal-
ter Buchsbaum (Sc.D.) in the video area.

Some of you among our 400,000+
readers might bemoan the name change
for sentimental reasons. You’ll soon rec-
ognize, though, that this is a natural evo-
lution that complements what’s happen-
ing in electronics today.

When I joined POPULAR ELECTRON-
ICS some ten years ago, I was determined
to carve out a new-development path for
the magazine. Even at that time, I recog-
nized that success in this direction would
make the magazine’s name an anachro-
nism because our contents would be
more sophisticated than before and at-
tract a more knowledgeable and deeply
inquisitive reader who wants to be at the
leading edge of practical electronics. Not

WWW_ akherieaiabiadiahistary com

“popular” at all in terms of mass appeal.

This evolution started in our August
1973 issue with plans on how to make a
low-cost sweep function generator. After
a series of exciting “‘breakthrough® arti-
cles, I featured a two-IC $39.50 profes-
sional ASCII keyboard and encoder on
the April 1974 cover. Here was the
springboard for a brand new field for our
readers, I determined—computers! A
poor man’s version of Data General’s
*Nova,” I thought at the time.

Initiating a search for a powerful,
modestly priced computer kit that would
match commercially available models
selling at rather high prices (with my
technical editor, Les Solomon, as point
man) led to another important change.
To accommodate the larger schematics
we’d be required to print, our 6” by 9”
page size was expanded toan 8%2” by 11"
format in the August 1974 issue.

Just in time, too, because our cover
story for January 1975 featured the $397
Altair computer kit, the shot that rever-
berated 'round the world. acknowledged
to have spearheaded the beginning of a
new industry—personal computers. This
publishing triumph was followed by a se-
ries of remarkable articles: the first low-
cost modem; the first small-computer
color graphics system; the first integrat-
ed computer system; the first widely used
tiny computer (the ““ELF’’); and so on.

For more of the foregoing electronics
excitement and challenge, follow CoMm-
PUTERS & ELECTRONICS as it travels a
new bend in the road, supported by more
pages and a larger editorial staff. I'm
confident you’ll enjoy reading it as much
as my staff and I enjoy putting it
together.

POPULAR ELECTRONICS
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BEHIND EVERY

GOOD SINCLAIR

If you own a Timex-Sinclair 1000 or
ZX81 computer, you should have a
Memopak behind it. From increased
memory to high resolution graphics,
Memotech has a Memopak to boost your
system’s capabilities. Every Memopak
peripheral comes in a black anodised
aluminum case and is designed to fit
together in “piggy back” fashion to enable
you to continue to add on and still keep an
integrated system look.

i
g

Memopak RAM

Printer Interface Y

High Resolution Graphics

Order at no risk
All Memotech products carry our 10
- day money back guarantee. If you're not
completely satisfied, return it in ten days
and we will give you a full refund.
And every Memotech product comes with a
six month warranty. Should anything be
defective with your Memopak, return it to
us and we will repair or replace it free of
charge. Dealer inquiries welcome. To order
any Memotech product call our toll-free
number 800/662-0949 or use the order
coupon.

CORPORATION

7550 West Yale Avenue
Denver, Colorado 80227
(303) 986-1516
TWX 910-320-2917

IS A MEMOPAK

{—Mail to: Memotech Gorporation, 7550 West Yale Ave., Tenver, CO 80227.}
: Code: PE-10 price o Total :
| 64k RaM e

okew O ws )
| 16K RAM 59.95

I Gentronics Parallel Printerlnlerfzc; [ 104.957 N i
: RS232 Printer Interface is 139.95 . i !
: High Resolution Graphics o 144.95 i
| Shipping and handling 4% 495 |
! * All prices quoted in US dollars .

) ** Colorado residents please add sales tax Total

O Check MasterCard [ Visa 1
: Account No. V- 1
' 1
: Name S }
: Address B :
T LR T
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Memopak 64K RAM The 64K RAM extends the
memory of your Sinclair by 56K to a full 64K. It
is directly addressable, user transparent, is
neither switched nor paged and accepts such
basic command as 10 DIM A (9000). The
Memopak 64K turns your Sinclair into a
powerful computer suitable for business,
recreational and educational use. No additional
power supply is required.

Memopak 32K RAM The 32K RAM Memopak
offers your Sinclair a full 32K of directly
addressable RAM. Like the 64K Memopak, it is
neither switched nor paged and enables you to
execute sophisticated programs and store large
data bases. It is also fully compatible with
Sinclair's or Memotech's 16K RAM to give you a
full 48K of RAM.

Memopak 16K RAM The Memopak 16K RAM
provides an economical way to increase the
capabilities of your Sinclair. And at the same
time, it enables you to continue to add on other
features with its “piggy back” connectors. It is
compatible with the Sinclair 16K or a second
Memopak 16K or Memopak 32K to give 32K or
48K of RAM respectively.

Memopak High Resolution Graphics The
Memopak HRG contains a 2K EPROM monitor
and is fully programmable for high resolution
graphics. The HRG provides for up to 192 by 248
pixel resolution

Memopak Printer Interface The memotech
centronics parallel or RS232 printer interface
paks enable your Sinclair to use a wide range of
compatible printers (major manufacturers’
printers available through Memotech at
significant savings). The resident software in the
units gives the ASClI set of characters. Both
Memopak printer interfaces provide lower case
character capabilities. The RS232 Interface is
also compatible with modems.

New products coming soon Memotech will
soon be introducing four new Sinclair
compatible products: a high quality, direct
connection keyboard, a digitizing tablet, a 16K
EPROM and a disk drive. Watch for our future
advertisements.
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EXPERIENCED
MILITARY
HELP WANTED.

Part-time only.
Great fringe benefits.

Ifyou've served in the military, there's
a tremendous opportunity waiting for you
in the Air National Guard.

The skilled positions we're looking to
fill are part-time jobs. Just two days a
month plus two weeks a year. And, today
when extra income really comes in handy,
you'll be glad to know that we'll pay you
well for your time. In fact, you'll probably
start at your old rank.

You'll also regain many of the military
benefits you previously enjoyed in the
military. Low-cost life insurance, base ex-
change privileges, a retirement plan
and more.

Reach new heights
in the Air Guard.

In the Air Guard, you'll make new
friends and take on new responsibilities
while{ u put your prior military skills back
to work. Back to work for you, your country,
your state and your home town. You'll be
doing something really important. You'll
be guarding America's skies.

If you think it's time you put your
military experience back to work for you,
call the Air National Guard, toll-free, today.
800/638-0936." And find out how you
(C:;an rgach new heights in the Air National

uard.

*(In Maryland call 301/981-67 16. Outside the con-
tinental U.S. consult your local phone directory.}

We Guard
Amerjﬁs S}des.
AR
NATIONAL
GUARD

CIRCLE NO. 64 ON FREE INFORMATION CARD
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LETTERS

Analyzing Transistor Circuit

I was trying to analyze the transistor
troubleshooting quiz (April, 1982) when
I suddenly realized it was impossible. Re-
sistor RBdrops 2.2 V and draws 100 uA.
Resistor RA drops 9.8 V and draws 98
uA (see diagram). This means there is no

ccizy
ogua|3Ra L
100K
——2uh
2.2v4 E
R R
10044|ER8 3
»MF22x

We accep! VISA MC.
C.0:0. CHECK or MO.

RESISTOR ASSORTMENT
82501 100a. 01 10-12:1518-22:27-33-39:47-56 OHM

of 88:82-100-120-150-180-220-270-330-390 OHM

of 470-560-680-820 1K-1.2K-1.5K-1 8K-2.2K-2.7 OHM

of 3.3K-3 9K 4. 7TK-56K-6.8K-8.2K-10K-12K-15K-18K OHM
of 22K-27K-33K-39K-4TK-56K-68K-82K-100K-120K OHM
ot 150K-180K-220K-270K-330K-390K -4 TOK-560K-680K- B20K-OHM
OfIM-1.2M-1.5M-1.8M-2,2M:2.TM-3.3M:3 9M-4_ TM: 5. 6M-OHM

ARIES ZERO _
INSERTION

ORCE \,,
SOCKETS - \\ ot

cam actuated.true zeroinsertion
un ptated solder tad pins
capable of being pluggeo ntc

Stock No
Stock No.
Stock No.
Stock No
Stock No
Stock No
Stock No

83502 10 ea
82503 10 ea
82504 10 ea
8250510 ea
82506 10 ea
82507 10 ea

forward-bias base current from base to
emitter but rather a reverse current of 2
uA from emitter to base. Thus the tran-
sistor is cut off. Collector voltage should
be 12 V, not 6 V as was given; and emitter
voltage should be O V instead of 1.6
V.—Bruce Reed, Springfield, MO.

Your analysis of the circuit is incorrect.
Note that the circuit can be redrawn as
shown in Fig. A. It can now be simplified
by taking the Thevenin equivalent of the
circuit to the left of the transistor (Fig. B).

The Thevenin voltage is VeAR:/R,

R:), while the Thevenin resistance is
RiR:(R, + R2). You are now left with a
circuit that has two loops. By using Kirch-
hoff’s voltage law, you can now solve for
Ip—Ed

FIRST QUALITY COMPONENTS - NOT MAIL ORDER “SECONDS"

82508 - 700 ¢ each be

ona $22.50
$3.95 aach

tor any
13300 ment

dip SOCkets. InCluding wire wiap
WILD ROVER

Touch swilch Capsuie
Operating moton s 005
use of 2 levered arm Extreme
ind oft with low noise N

Stock  No
No. P
11055 24
11056 28
11057 40
11058 84

1-2a 25 50
$ 4.35 $31.90 3360
4% 405 3.7%
595 335 4.95
10.50 9.45 3a.70

ated 1
1slanCe

rmally ope

5 VAC. 1 6 amp-30 milionm re
615 radws by 160 1

Si0ch Mo ? 10 25

. 12098 3128 St 12 3 9%

60/40 ROSIN CORE SOLDER
Stock Length Weight -
No Oin  (teet) iz Price

50075 062 9 1.5 3328

50076 062 25 . 436

50077 062 50 ) 6.02

50078 032 33 15 eo08

50079 032 B8S . 516

50080 032 V75 682

ELPAC POWER SUPPLIES - DC/DC CONVERTERS
UNTEC  ELPAC  tnput
Ne  Voregs
(voc
1070
soro
sor0
070
1070
s07.0

4010
4070
4070
aor0
4070
a0r0

Stoch No. 13801
PowserSupply For
Winchester Drives

Floppy Disc

$109>

13801-1 Date Shaattor 11809 3 23

sa3e
3833
13858

2821 4

cLasre ELTTRY

Outeut  Output
Vonsge Cument
vOC) (Ml

TI WIRE
WRAP
SOCKETS

Tin pialed phospho!

Watch Out for Side Effects

The application of energy saving de-
vices in the home requires an analysis of
possible side effects as well as savings in
first costs and fuel. For instance, in
“New Vacation Thermostat, Set to Just
Above Freezing, Saves Heating Costs”
(August 1982), the author describes tem-
perature settings that might drop the
temperature to 35° or 40°F—in a home
that was formerly never below 65°. A few
examples of side effects that might occur
are: killing of house plants; cracking of
walls and ceilings; aquarium heaters not
able to keep the water warm enough; and
possible dropping of temperatures even
further due to temporary power failures.
The possible savings of utilizing such a
device could easily be offset by any one of
these effects.—FEar/ C. Haag, York, PA.

Out of Tune

In A new, Effective Anti-Burglary
System” (June 1982), C5 and C6 should
be 0.0022 pF; C23 should be 0.05 pF; a
22-pF, 50-V capacitor (C25) should be
added between pin 13 of /C2 and ground;
IC2 and IC3 should be listed as 556; Q7
should be listed as a type 2N6121; R27
should not be listed under 1 kilohm; R37
should be shown on the pc layout be-
tween the base of Q5 and ground; DI3
should be shown between D9 and
ground; and the capacitor labelled Q/ in
Fig. 4 should be C2/.

Min order $1000 - aad
5% Shpg and $100 Ins

TI LOW PROFILE
SQCKETS

Tnplated phosphor
bronze con act pins
with gas Light seal

Stock

No.  NoPins 1-24
11201 8 318
11202 14 18
11203 18 2
11204 24
11205 .27
11208 30
‘11207 .
11208 .38
11209 53

1.26
1.41
1.7
2.31 2.05

v
 TEACHERS!

Oimenuons
MWD
i Inchas

MODUTEC

Miniclamp AC Volt- Ammeter
Y allows singling one conductor out of

12:08 023
12:08 023
13107 020
15107 020
8101 o010
107 010

28, $1:3 08
48:51.308
48, 312308
480 3123 0%
a8 312308
a8: 81308

12106 128
17108 123
13107 100
13107 100

83341 200 7T
CINERE
30 88141 201 17
30 88141 21 Py

13825 t DATA SMEET FOR OC DC CONVERTERS

STUDENTS!

r Send for free flyer on

Electronic Teaching Aid Kits.
Prices start at kits come complete with

$4 Q5 all components. P.C
a

board and learn-as-you-
L each

go instruction manual J

‘-ol"

e

A

LY
"

SINTEC  ELPAC

Pan wo

Outout
Vonage

Oels Shewi 10¢ SOLY Senes

S8 010783218
(XY WRITHE 7T

.
——

N

PIN FORMING TOOL — )l‘:|

puts IC's on their true row to row spacing. One
side is for.300 centers. Fliptool over for devices
on 600 centers. Put device in tool and
squeeze.

ONE TOOL DOES 8 Thru 40 PINS!

stock No. 11059 $12.95

HUNTER TOOLS

[T ¥\ 7 most popular sizes

. / 8 Blades, sizes .050, 1/16°, .
\ W 5/16";3/32",7/64", 1/8", ’r
~ 9/64", 5/32" 295 ives

STOCK NO. $3.‘5

SINTEC...

Nutdriver Kit

3/16°,7/32",

STOCK NO.
$1001

1/4", 9/
5/16", 11/32", 3/8

$21.95

Drawer Q Milford
NJ 08848-9990

32

C?IMPS »10 - 'gg;ue

m STRIPS sohd #12-22 and

Q\ stranded # 14-24
SCREW CUTTER for 6

most common screw sizes
CUTTER and PLIERS

e $12.%

THE PIKE
5in 1 Tool

=

many without disarrangement,
" Stock No. AC Amperes Price
13730 0254  $39.50
13731 0504 39.50
13732 0100A 39.50
ACCESSORY LINE SPLITTER
allows fast readings of AC power con-
sumption of plug In eé:uipmenl with-
out separation of leads
Stock No. 13727 sg.gs
POCKET SIZED
BATTERY TESTER
tor all types of small batteriesfrom

1.35v to 4.5v $1 3.95

Stock No. 13733

VOLT--CATOR

automotive diagnostic meter plugs

into lighter socket and indicates bat-

tery condition and charging rates.
Stock No. 13736 $1 2,95

AC VOLTAGE TESTER
plugs into any 110v service recept-
?glg\;%gneck time voltage over 50-
Stock No. 13735 $9,95
VOM-MULTITESTER

ile Volt-Ohm-Milli ter In

smait package
$13.9%

Stock No. 13729

TOLL 800-526-5960

FREE in NJ (201) 996-4093
CIRCLE NO. 48 ON FREE INFORMATION CARD 9
WWW akmerieaniadiahicstary com

OCTOBER1982


www.americanradiohistory.com

2y T
{‘T- | | o
|v‘~eu" — "ﬂ JUIN | _____;-

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.

I
High- Resolutuon COIor
Monitor

Designed with an RGB video input and a
commercial grade CRT, the new portable
13" Color III monitor from Amdek is re-
ported to provide high-resolution graphics
(260 H x 300 V; 80 x 24 characters) for Ap-
ple Il and Apple IIl personal computers.
The interface between the computer and
monitor is effected by what Amdek calls a
Digital Video Multiplexor (DVM) with four
discrete channels: one for existing Apple
text, two for graphics (low and high resolu-
tion, respectively), and another for a supple-
mental 80-character/line video text board.
The DVM is also color programmable, al-
lowing the red, blue, and green signals to be
selectively turned on or off by the Apple’s
software. Display colors include yellow,
cyan, magenta, and white (in addition to red,
green, and blue). User controls on the moni-
tor are ON/OFF, VOLUME UP/DOWN,
BRIGHTNESS, CONTRAST, and VERTICAL
HOLD. Dimensions are 17" W X 14%"
H X 15" D. $569.
CIRCLE NO. 91 ON FREE INFORMATION CARD
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Programmable Turntable

The new CP-1028R direct-drive automatic
single-play turntable from Onkyo permits
up to eight selections to be programmed in
any order. An optoelectronic sensor detects
record size and counts the spaces between
the bands to select a particular musical
piece. A repeat function permits the playing
of any one piece indefinitely. The turntable
has front panel, soft-touch controls, and a
digital display for the automatic program-
ming mode. It uses an electronic servo-con-

trolled brushless dc motor to drive the 1214 ”
aluminum die-cast platter. Speed is adjust-
able 3% (aided by a LED that shows red
for slow or fast, green for correct speed).
Wow and flutter are rated at 0.028%, Wrms
and S/N is given as 72 dB. The tonearm is
made of static-balanced black anodized alu-
minum. The cartridge is a V-magnet type
(Model OCHS55V) with optical sensing. Fre-
quency response is 18 to 25,000 Hz; output
voltage is 4 mV; and tracking force is speci-
fied at 2g with a 0.6 mil round diamond sty-
lus. Size is 162" W > 53" H X 143" D
$260.
CIRCLE NO. 92 ON FREE INFORMATION CARD
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Power Supply for Digital
Circuits

The B&K Precision Model 1654 power sup-
ply, designed to work with digital circuits,
provides a continuously variable 2-to-6-volt
output, adjusted by a vernier control. The
unit is reported to be able to sense the volt-
age through a load and compensate accord-
ingly if the potential drops below a given
threshold (the 1654 has a reserve power rat-
ed at 10 A max.). A convection cooling sys-
tem is said to permit operation at ambient
temperatures up to 40°C. Output connec-
tions are flexible—either terminal can be ref-
erenced to an external voltage or connected
to a chassis or earth ground. For very high
current requirements, two supplies can be
paralleled. $395.
CIRCLE NO. 93 ON FREE INFORMATION CARD
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Portable Data Terminal

Radio Shack has entered the portable termi-
nal market with its new PT-210. Designed
for applications where hard copy from a
computer or videotex service is needed, the
terminal incorporates a ASCII typewriter
keyboard, thermal printer, and a 110/300
baud (Bell 103A compatible) acoustic tele-
phone coupler. The keyboard generates a to-
tal of 99 codes, including 67 printable char-
acters, 32 terminal control characters, and
offers a switch-selectable digital keypad. It
operates in half- and full-duplex modes, and
at odd, even, or no parity. The non-impact
thermal printer uses a 35-element (5 X 7)
matrix and has variable contrast control.
Seventy-one characters are printable, with
lower-case letters automatically printed as
their upper-case equivalents. Each 8" line

can include up to 80 characters, and carriage
return is automatic at the 81 column of any
line. Printing speed is 50 cps, with six lines
per vertical inch. Indicators include a Y%-s
tone bell, a power-on lamp, a carrier-detect
lamp, and a character error-detect lamp. An
optional plug-in RS$232C Interface Module
is said to facilitate the use of the terminal as a
*“front end” (to a computer or peripheral)
dumb terminal and/or printer. Dimensions
of the PT-210 are 15%" X 14%%" X §";
weight is 15 Ib with a 100’ roll of 84" -wide
thermal paper installed. Cost is $995; the In-
terface Module (76-1002) is $70.
CIRCLE NO. 94 ON FREE INFORMATION CARD

Quartz-Synthesizer
Receiver
J_.j' 1
o
| o 1 o nan= +a LV EE [,-_-

The amplifier section of Sansui’s Z-5000
Quartz Synthesizer Compu-Receiver is rat-
ed at 70 W/ch into 8 ohms, with a frequency
response from 20 to 20,000 Hz at 0.007%
THD. S/N is given as 100 dB. The tuner sec-
tion uses PLL quartz digital synthesizer tun-
ing, giving a rated S/N of 74 dB with a THD
0f 0.2%. Sensitivity is 10.8 dBf. Thereare 16
station presets (8 AM/8 FM) with station
scanning, a choice of auto or manual tuning,
a digital fluorescent frequency display, and a
LED peak power meter. The Z-5000 pro-
vides front panel selection for two speaker
pairs, two tape monitor circuits with dub-

POPULAR ELECTRONICS
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Now vou can have the
one scanner you've always
wanted—a no crvstal, fully
synthesized hand-held

Introducing
the first no crystal hand-held scanner.
The Bearcat 100.

scanner. The incredible,
new, Bearcat 100.

Push button programming.

The new Bearcat 100 works just like
the full size, no crystal Bearcat Scan-
ners. Push button controls tune in all
police calls, fire calls, weather warn-
ings, and emergency information
broadcasts, the split second
they happen. Automatically.

All the features you want.

16 channels for storing

© 1981 Masco Corp. of Indlana

OCTOBER 1982

channel access. Even a lig-
uid crystal display. Flexible
antenna, earphone, AC
adapter/battery charger and

frequencies. 8 band coverage—
including high, low, UHF and “T™”
public service bands: both the 70 ¢cm
and 2 meter amateur bands; plus, for
the first 1ime ever, both the military
and federal government land mobile
bands. Both automatic and manual
search, lockout, scan delay, direct

CIRCLE NO. 25 Ok FREE INFORMATION CARD
WWW armeraaaradiahisetary com

carry case are included.

Your Bearcat Dealer wants
to hand you an earful.

See your Bearcat Dealer now for a
demonstration of the amazing, new
Bearcar 100. Get complete intorma-
tion about the world’s one and only
hand-held, no crystal scanner.

e :® Electra Company

Division of Masco Corp. of Indiana
300 East County Line Road
Cumberland, Indiana 46229
international Business Office

®‘ Suite 102, 1828 Switt

North Kansas City, Missoun 64116
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Discwasher® Video Head Cleaners
are designed to provide routine head
cleaning maintenance for both VHS
and BETA format video cassette
machines. Unlike many cleaners, the
Discwasher Video Head

Cleaner cares- for

audio and sync

heads as well as

the video heads

of all machines.

PROVEN
EFFECTIVE

Scientific labo-

ratory tests

show Disc-

washer's special

nonabrasive fabric

grid is successful in removing con-

tamination from the video heads as

well as the audio heads, resulting in

both improved picture resolution and
clearer sound.

PROVEN SAFE

After repeated use, Discwasher Video
Head Cleaners have proven to be
nonabrasive and totally safe to deli-
cate video heads. Use it with total con-
fidence.

1407 North Providence Road
P.O. Box 6021
Columbia, Missouri 65205 USA

A DIVISION OF JENSEN
an ESMARK Company

CIRCLE NO. 10 ON FREE INFORMATION CARD

bing capability, and microphone mixing.
The frequency display converts to a quartz
clock (when the appropriate button is
pushed) with a built-in 3-memory program
timer. $500.

CIRCLE NO. 95 ON FREE INFORMATION CARD
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Hand-Held Solder
Dispenser

A solder dispenser said to increase soldering
productivity by as much as 30% has been in-
troduced by the Granite Corporation.
Named ‘‘Speedy Feeder” (Model SD-1), it
feeds out wire solder when the control wheel
is turned. According to Granite, the solder
can be dispensed faster and more continu-
ously than with the fingers. An optional sol-
der magazine that clips on the end of the dis-
penser is also available. It holds 60 feet of 22
SWG solder, and can accommodate solder
widths up to 14 SWG. $7.50; solder maga-
zine (Model SM-1) is $2.50. Address: Gran-
ite Corp., 24200 Burbank Blvd., Woodland
Hills, CA 91367.

Koss Floor-Standing
Loudspeaker

The Model 110 is a three-way, four-driver
speaker system with dual tweeters. It has a
rated frequency response of 20 to 30,000 Hz;
an impedance of 8 ohms; a minimum power
requirement of 10 W/ch; and a maximum
power-handling capability of 100 W. The
110’s vented driver system features a 10"
woofer, 134" midtweeter, and two 114"
tweeters. Dimensions of the walnut-grain vi-
nyl cabinet are 23" H 14" W x 10
'/4"D. Weight is 8.5 Ib. $150 each.
CIRCLE NO. 96 ON FREE INFORMATION CARD
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8/16-Bit Microcomputer

Vector Graphic has introduced a new small-
business and professional microcomputer
that uses both Z80 8-bit and 8088 16-bit
microprocessors. Called the Vector 4, it of-

WWW amernocaaradiohistary com

new producits
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fers a choice of operating systems, including
CP/M, MS-DOS, and Oasis. The Vector 4’s
main memory (128K using 64K RAM chips,
expandable to 256K ) is time-shared between
the CPU and the video display controller, al-
lowing the screen memory to be moved any-
where in the main memory. (Access to the
entire memory is reported to be possible in
increments as small as 2K.) High-resolution
graphics are provided by a 640H x 312V
pixel display. Alphanumeric characters are
displayed using a high-density matrix of
16H X 13V dots per character cell. Display
of charts, graphs, and drawings is claimed to
be enhanced by four levels of gray scale with
320 X 132 pixels of resotution (or by 16 lev-
els with 160 X 312 pixels). The Vector 4
also generates standard RGB signals to
drive a color monitor, while its own CRT
uses a high-contrast green phosphor screen.
Parallel interfaces for Centronics, Qume,
and NEC printers are provided along with
RS232 serial printer and modem interfaces.
Features include a programmable tone gen-
erator with speaker and a detached key-
board that has a dedicated microprocessor,
15 programmable function keys, cursor con-
trol keys, and a 10-key numeric pad. The
Vector 4 uses a single-board microprocessor,
but also has three S-100 card slots for adding
peripherals. The unit is available in two
models: the Model 4/20 with dual floppy-
disk drive and a 630K -byte capacity on each
5% " disk, and the 4/30 with a single 630K-
byte floppy disk drive, and a Winchester
hard disk with SM-byte capacity. In addi-
tion to CP/M, standard Vector 4 software
includes Microsott Basic 80, SCOPE pro-
gram editor, RAID program debugger, and
ZSM assembler. The 4/20 is $4495; the 4/30
is $5995.
CIRCLE NO. 97 ON FREE INFORMATION CARD
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A/D Hybrid Tuner

JVC's T-K20(L) quartz-locked digital syn-
thesizer AM/FM tuner features an analog
dial, but employs digital circuitry to tune in
stations. An up/down button raises or low-
ers the tuned frequency in predetermined
steps for manual tuning or, in the automatic
mode, tunes to the next station up or down

POPULAR ELECTRONICS
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The Polaroid Ranging Sys'.
It will bring out the Newton, Franklin
and Einstein in you.

T1ere’s one definition of invention Isaac, Ben static tranduczers, Polaroid POLAPULSE
and Albert would agree on. Namely, that invention g — batteries, instructions—everything you
““is he power to conceive rew ideas and relation- . need to bring out the Newton, F-anklin
ships.” And this is precise y the power that and Einstein ir. you. To order, simply send

Polaro.d’s Ultrasonic Ranging System Designer’s - in the coupon below aad your check or
Kit puzs at your fingertips. ) money order for $150, plus applicable taxes.

Ultrasonic and Ultrasensitive o e e e e e e e e ———

T e Zolaroid Ranging Svstem is the same ultra-
son'¢ system that automatically focuses our
SX-70 Sonar cameras. It’s so sensitive it can detect
the presence of a flower stem and measure distances
from 0.9 to 35 feet away. But, what’s really amazing
about the Designer’s Kit is its possibilities. They
are as unlimited as your imagination.

From Conservation to Computers
For example, you might invent your own energy
conservation system. Your Designer’s Kit can be

Polaroid Corperation, Ba:tery Division
Mail Stop 4P, %84 Memorial Drive
Cambridge, MA 02139

I can’t wait to get my hards on the Polaroid
Ranging System.
Please send me at $150 each (plus
applicable tax).
Please send me additional information.

¥ A : . Name
made to accurately regulate things like your heating,
air-conditioning and lights. Or hook-up your kit to your eSS
home computer, you'll finé your computer may be a lot
smarter for it. Or set up your own very private home City State Zip

security system. Or measure any room in your house
with electronic ease. Phone (Area Code)
Like we said, the possibilities are virtually unlimited.

Qrder Your Kit Today P O I A R O I D
Each Polaroid Designer’s Kit comes ready to use with I_

pre-assembled circuit boards with LED display, electro-

) ]

— am = 1982 Polaroid Corporation ** Polaroid" and *SX-70""2 mu uses e ame

WWW armernaatadiohistary com
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4 CHANNEL 8 TRACK

BRAND NEW UNITS. ..
ASSEMBLY [NCLUDES;
t\‘ TAPE HEAD, MOTOR BELT,
y/\ b 110VAC MOTOR, PRE-AMP,
LIGHTS, SWITCHES,
SOLENOID AND OTHER
USEFUL PARTS....

AUTOMATIC
RECORD CHANGER

* B.S.R. MDDEL C136R/C/3
LAYS 33/45/78 RECORDS
*OMIND SIZE: 8 1/4" X 12°

INCLUDES DUST COVER AND
PLASTIC CASE (NOT PICTURED)
WITH FRONT CUT OUT TO FIT

STEREO UNIT (NOT INCLUDED).

$17.50 each

$7.25 PER ASSEMBLY

AN EXCEPTIONAL BUY!

JOYSTICK

PRECISION
DEVICE. ..

CONTAINS 4
50K CENTER
TAPPED ALPS
POTS.$4.75ea

BLACK PLASTIC
CASE =
pac-TEC

SERIES €, 40% vapai sz o050
v

VARACTOR
DIODES
BB-103 ; . $1.00
100 FOR $30.00

MV2205 5 ; 5 o
100 FOR $30.00

BLACK PLASTIC ENCLOSURE
ADJUSTABLE HEIGHT FROM
1.63" TO 2.93"; WIDTH
6.85"; DEPTH 8". BUILT-
IN STAND OFFS FOR P.C.
BOARDS. . FRONT AND BACK
PANELS NOT INCLUDED. .
$5.25 PER CASE

MITSUMI
MODEL UES-A55
VARACTOR UHF

TUNER
Zo4 FREQ  RANGE
Zo /1470 - 889 mn7
N\ I ANTENNA [HPUT
300 OHMS

W/ #” $25.00 each
' 10 for $220.00
MIN! SIZE
BUZZERS
1% to 3 voits 75¢ ea
@ WITH WIRE LEADS
1‘& to 3 voits 75¢ea
WITH PIN TERMINALS

3 to 7 voits
WITH PIN TERMINALS

—~/ 75¢ each
» »
KEYBOARD

. _w/ case

16 KEY
KEYBOARD
MATRIX
ENCODED

TERMINATES TO FLEXIBLE
CABLE WITH CONTACTS ON
.100 CENTERS. EDGE
CONNECTOR INCLUDED. . .
$4.50 PER KEYBOARD, CASE,
AND CONNECTOR............

PHOTO FLASH
CAPACITORS
170 MFD 330 VOLT

- 11/2" x 7/8"
e 2 FOR $1.50
9 10 FOR $7.00

600 MFD 360 VOLT
3 3/4' HIGH X 1" DIA.
$1.00 EA. 10 FOR $9.00

COMPUTER
GRADE
CAPACITOR

1700 mtd. 150VDC $2.00Q
2 1/2" DIA X 4 3/4" HIGH

3,600 mtd. o,
40VDC
3/8" DIA. X 3" HI
6,400 mfd.

60VDC $2.50
13/8%cia X 4 187
12 OOOmId 40vDC $3.00
X 4 174" HIGH
18, 000 mld 75VDC $4.00
2 172" DIA X 4 1/2" HIGH

RANSFORMERS
120 volt
primaries
5.6 VOLTS at 750 MA  $3.00
6 VOLTS 81150 mA  $1.25
12 V.C.T. ot 500mA  $2.50
16.5 V. at 3 AMPS  $6.50
18 VOLTS at 350 MA $2.00
18 VOLTS st 1 AMP  $4.50
18 VCT at 2 AMP  $550

252 vCT ot 2.8 AMP $5.50
35VCT at1 AMP $3.50
42 y.CT at 1.2 AMP $4.50

22,000 mtd.15VDC 65 VCT. at 2 AMP $5.50
2" 0ia X2 1/2%wcn $2.00 L.E.D’
32.00 .E.D’s
2 40P s 5.00] STANDARD JuMBO
25.000mfd.75VDC $450f  rep' T USER ¢, 5o
DIA X 4 3/8" HIGH GREEN 10 FOR $2.00 |

45.000mtd. 25 VDC
2" DIA. X 4" HiGH $350
72,000mtd. 15VvDC ~

DIA. X 4" HiGH $3.50
CAPACITOR SEECIA
180,000 mfd. s;EgML
2" OIA X 4" HIGH $1.50
CLAMPS 10 FIT CAPACITORS 50¢ o

750 MFD 330 VOLT
2" HIGH X 1 374"
$1.25 EACH 10 FOR $11.00

1 SLIDE POTS

== 500K
linear taper
15¢ EACH

2 7/8"6.-
1 3/4" TRAVEL

OR OUR
4PDT RELAY

« 14 pin siyle

* Jampcontacly
s 24voltdc O
120 volt » ¢ COV
* Used but tuily losted |

$1.70 EACH

DC WALL
TRANSFORMER

LL ARE 115VAC

YELLOW 10 FOR $2.00
FLASHER LED
5 VOLT OPERATION
RED JUMBO SIZE
‘ 2 FOR $1.70
Bi POLAR LE o]

SUB MINI LE D

079" X .098" RED

20mA at 1.75v

10 FOR $1.00

200 FOR $18.00
QUANTITY PRICES AVAILABLE

PLUG IN

DC at 70 MA $2.50
DC at 125 MA $2. 50
C at 100 M ;

C at 225 MA 300

4() 274
KEY SWITCH

;%3 % S.PS.T.

(¥ "4 aMps @ 125 VAC

i KEY REMOVES BOTH
POSITIONS $3.50 EA

specily col vollage
LANGE QUANTITIES AVAILABLE
SOCKETS FOR RELAY 50¢ each

EDGE CONNECTOR

ALL ARE .156" SPACING

15/30 GOLD

SOLDER EYELET $2.00 EACH
18/36 GOLD

SOLDER EYELET $2.00 EACH
22/44 GOLD
SOLDERTAIL (P.C. STYLE)
$2.50 EA 10 FOR $22.50
22/44 TIN

SOLDERTAIL (P.C. STYLE)
$1.35 EA 10 FOR $12.50
42/84 GOLD

SOLDER EYELET $4.00 EACH

CANNON XLRA-3-1
gémusc )

CHASS 1S MOUNT

CONNECTOR

$200 EACH
10 for $19.00

6 VDC RELAY

MINIATURE E
|

D.P.D.T.

3 AMP CONTACTS
FBR321D006&

10 / 16.00

FUJUITSU &
1.75 EA

13 VDC RELAY

CONTACT: S.P.N.C. |
10 AMP @ 120 VAC
ENERGIZE COIL TO

o | OPEN CONTACT....
= COIL: 13 vDC
650 OHMS. .. ..

SPECTAL PRICE $1.00 EACH
10 FOR $9.00

7
K\}é

COLOR LIGHT STRING AVAILABLE $1.75 EA

s et e e
2 C\ANNEL LIGI'ﬁ ORGAN

\ EASILY HOOKS INTO STEREO SPEAKERS
AND ALLOWS 110 VAC LIGHTS TO DANCE|
WITH MUSIC. TWO SEPARATE 110 VAC
% OUTPUTS FOR HIGH AND LOW FREQUENCY
AUDIO SIGNALS. USE TWO ORGANS FOR
STERED. ..

$6.50 PER WNIT

BLACK LIGHT
(ULTRAVIOLET)

.E. % F6T58L $2.50 each
ATAILI () -

MULTH-SWITCH
8 STATION

i -

e lwiss iate ]
INTERLOCKING ASSEMBLY
4-D.P.D.T./4-4.P.D. 7.

6 172" MOUNTING CENTERS
$3.00 PER ASSEMBLY

5 STATION ¥ 1 T

e

INTERLOCKING ASSEMBLY

3-4.P.D.7./2-D.P.D.T.

4 178" MOUNTING CENTERS
$2.50 PER ASSEMBLY

3 STATION ; o]
NON- INTERLOCKING
2-D.P.0.T./1-4.P.0.T
PUSH ON/PUSH OFF STYLE
2 172" MOUNTING CENTERS

$1.50 PER ASSEMBLY

LIGHTED
PUSH BUTTON

>, RED LIGHTED 120 VAC
10 AMP. S.P.S.T.
. "POWER" PRINTED ON

FACE. MOUNTS IN
$ - 7/8" SQUARE HOLE..
$1.50 EA 10/ $13.50

e 8' LINE CORD
i SUT M/E
L-PAD 183 *’f&—ah .
STANDARD 8 OHM ey ﬁ)
50 DB L-PAD. .. O anv
$1.50 EACH "~ $2.00 EACH 10 FOR SIB.SO
MICROWAVE »f N.P.N. SILICON
SPECIAL PRICE
TRANSISTORS $2.50 EACH

73 ohm CQ-AX

PLUGS
ENOS. . USED FOR VIDEO
GAMES, ETC $1.25 EA

QUIPHENT SLIDES LT

0-10 MINUTE TIMER

ADJ. TIMING
OTOR FR
0 - 10 MIN.
RATED 10 AMPS.
125 VAC MOUNTS
ON 1" CENTERS.
3475 EACH

Svoit Qamp/hr
RECHARGEABLE

ELPOWER # EP690
SOLID GEL CELL
5 172" X 4 1/4"

$15.00 EACH

(@ S

3 SECTI(N LEY\GTH 22" CLOSED.
HOLDS TO 85 LBS, EXTENDS 23"
$5.00 PER PAIR SOME HARDWARE INCLUDED

% C300s

CIRCLE NO. 27 ON FRE

2” ALLIGATOR CLIPS
7 clips for $1.00

100 clips for $12.00 (
500 clips for $50.00 (/

E INFORMATION CARD

T cAvera

CASE STYLE

HC33/U $3.50 EACH
° ) &6
ORD
00 6
0-8000

WWW akherieaniadiahicstory com
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the dial. Six FM and six AM starions can be
preset for one-touch recall and a 16-LED
“digilog” shows the frequency against a
graduated tuning scale. Other fealures of the
T-K20(L) include station identification tags
and a detachable low-impedance AM loop
antenna. Manufacturer’s specs (for the FM
section) include an alternate channel selec-
tivity of 60 dB; THD (stereo) of 0.3%; S/N
(stereo, IHF-A) at 70 dB; and a frequency
range from 20 to 12,500 Hz. $180.
CIRCLE NO. 98 ON FREE INFORMATION CARD

Portable Dual-Trace
Scope

The Model 315P from A. W. Sperry Instru-
ments is a portable ac/de, 15-MHz, dual-
trace oscilloscope with a built-in battery
pack. It has three glass-epoxy circuit boards
(said to permit easy servicing) and comes
with two test probes (1X and 10X). Features
include: automatic battery recharge, high
sensitivity (2 mV/div), a high-intensity CRT
with internal graticule, front-panel trace ro-
tation adjustment, video/sync separator,
and XY display modes. Added or subtracted
signals can be observed by using the “invert™
knob; and a S5X magnification expands
sweep to 0.1 pus/div. Rated rise time is 24 ns;
maximum input voltage is 600 V p-p or 300
V dc + ac peak; input impedance is 1 meg-
ohm +5%; and channel isolation is said to
be better than 60 dB at | kHz. Operating
temperature is 0° to 40°C at up to 90% hu-
midity. Weight is 12.1 Ib. $950.
CIRCLE NO. 99 ON FREE INFORMATION CARD

E———— e
Shortwave Antenna

MF]J introduces its Active Outdoor Receiv-
ing Antenna with whip. It is reported to give
improved reception of signals in the 50-kHz
to 30-MHz range. At lower frequencies it is
said to be equivalent to an outside wire an-
tenna hundreds of meters long, and at high
frequencies to have a high-gain amplifying
action. A high dynamic range r-f amplifier is
mounted at the antenna for maximum sig-
nal-to-noise ratio. A 20-dB attenuator
switch on the control unit is designed to pre-
vent receiver overload, and a separate switch
permits use of an auxiliary antenna when the
main unit is off. Another switch allows a
user to select between two receivers; and
there is a gain control and power on/off
LED indicator. The control unit measures
6" X 2%" X 5" and the remote unit is
3" X 2" % 4”. The telescoping whip is 4.5’
long when extended. It operates on 12 V dc
or 117 V ac with optional adapter (MFJ-
1312). $130
CIRCLE NO. 100 ON FREE INFORMATION CARD

POPULAR ELECTRONICS
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Introducing incredible tuning accuracy at anincredibly ~ communications accurately with BFO Pitch Control.
affordable price: The Command Series RF-3100 Want to bring in your favorite programs without lifting
- 31-band AM/FM/SW receiver” No a finger? Then consider the Panasonic
other shortwave receiver brings in RF-6300 8-band AM/FM/SW receiver
PLL quartz synthesized tuning and (1.6 to 30 MHz) has microcomputerized
all-band digital readout for as low a preset pushbutton tuning, for program-
price.” The tuner tracks ard “locks’ 7 = 11010, ming 12 different broadcasts, or the
onto your signal, and the &S-digitdis- == -~ same broadcast 12 days in a row. Auto-
play shows exactly what frequency = ‘ 2@2 matically. It even has a quartz alarm
you're on. (] ~ & clock that turns the radio on and off to
There are other ways the RF-3100 Vo g o play your favorite broadcasts.
commands the airways: It can travel The Command Series RF-3100 and
the full length of the shortwave band S TOW0-TRERE AW/ SV RF-6300. Two more ways to roam the

(that’s 1.6 to 30 MHz). It eliminates interference when globe at the speed of sound. Only from Panasonic.

stations overlap by narrowing the broadcast band. Shortwave reception will vary with antenna, weather zonditions, operator's

3 Y . . . hic locatio d other factors. Ad tsid t ired
it improves reception in stiong signal areas with RF %e;?,',?fm'csh%ff“v;a;‘ear’;cgpﬁg'n s [ pidgan enna may oe required for
Gain Control. And the RF-3100 catches Morse “Based on a comparison of suggested retail prices.

This Panasonic Command Series
shortwave receiver brings the state of the art
closer to the state of your pocketbook.

M .

) ———— FM-MW-SW J1-BAND RECEIVER/ SW DOUBLE SUPERHE TEROOYNE RF-3100
1

Panasonic

- o o s -
PHONES VOLUME BASSE @ TREBLE MW-SW RF G BFQ PITCH

With PLL Quartz Synthesized Tuning and Digital Frequency Readout.

Panasonic.
just slightly ahead of our time.
CIRCLE NO. 35 ON FREE INFORMATION CARD
WWW amercaaradiohigtary com
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Now NRl takes youinside
the new TRS-80 Model i
microcomputer tofrainyou
athome as the new breed
of computer specialist!

NRI teams up with Radio Shack advanced
technology to teach you how to use, program, and
service state-of-the-art microcomputers.

WWW amernacaartadiehistary com


www.americanradiohistory.com

It's no longer enough to be just a systems. .. gain a real insight into its nature.  advanced microcomputers is yours (o learn
programmer or a technician. With micro- You also work with a professional with, yours to keep and use for your own
computers moving into the fabric of our 4-function multimeter, featuring full porta-  personal programs, business use, and
lives (over 250,000 of the TRS-80™ alone bility and a 3Y,-digit liquid crystal display  other applications.
have been sold), interdisciplinary skills are  Using it along with the exclusive NRI
demanded. And NRI can prepare you with
the first course of its kind, covering the
complete world of the microcomputer.

Computer Assisted
Instruction

Your TRS-80 even helps train you.
You receive 8 special lesson tapes in BASIC
computer language. Using them in your
microcomputer, you “talk” to it as you
progress. Errors are explained, graphics and
animation drive home key points. Within a
matter of minutes, you'll be able to write
simple programs vourself.

Learn at Home in
Your Spare Time
With NRI training, the programmer
gains practical knowledge of hardware
enabling him to design simpler, more
effective programs. And, with ad-
vanced programming skills, the

technician can test and debug Send for Free
systems quickly and easily. Catalog. No
Only NRI gives you both Salesman Will Call

kinds of training with the conveni-
ence of home study. No classroom
pressures, no night school, no
gasoline wasted. You learn at your
convenience, at your own pace. Yet
you're always backed by the NRI staff
and your instructor, answering ques-
tions, giving you guidance, and availa-
ble for special help if vou need it.

Get all the details on this exciting

course in NRI's free, 100-page catalog,.
It shows all equipment, lesson

outlines, and facts on other elec-

tronics courses such as Electronic

Design, Industrial Electronics, TV/Audio,

Video Servicing. .. 11 different career

opportunities in all.

Send today, no salesman will ever

You Explore the New bother you. Keep up with the latest tech-
TRS-80 Model 111 nology as you learn on the world’s most popular
: ter. If postcard has been used, write to
Inside and Out Training includes the TRS-80 Model Il micro- compu o '
i corlllplul%rl. prl(l)fe:sional LCD multimeter, ttllerNRl NRI Schools, 3939 Wisconsin Ave.,
NRI training 1s hands-on training, Discovery Lab, Computer Assisted l‘nslrpclion Washington, D.C. 20016.
with practical experiments and demon- programs and hundreds of demonstrations

] . and experiments.
strations as the very foundation of your

knowledge. You don't just ~ Discovery Lab® and your TRS-80, you per-
program your computer,  form over 60 separate experiments. You
you go inside it.. watch learn how to troubleshoot and gain greater

how circuits interact. . understanding of the information your
interface with other testing procedures give you.

" \ Advanced
NG Technology
Microcomputer Is e
Yours to Keep NRI Schools
As part of your training, NRI sends McGraw-Hill Continuing

you the new, state-of-the-art TRS-80 Model W, 'AH Edufation ‘Center
111 microcomputer. This functional unit is ;.‘ﬁ | . 3939 WISCO“S‘“ Ave.
complete with 65-key keyboard and 12" nlie Washington, D.C. 2006
display in one desk-top unit. It features We'll give you tomorrow.
high- speed cassette loading, built-in inter-
( face for parallel printer. and provisions for
optional disk drive. Its 4K RAM is internally
expandable to 16K or 48K and its BASIC
language is compatible with most Model 1
software.
Along with your multimeter and the

~ NRI Discovery Lab, this latest concept in
- (TRS-80 is a trademark of the Radio Shack division of Tandy Corp.)

WWW akmerieaniadiahictary com
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Denon Model DR-F
Cassette Deck

HE Denon DR-F7 is a versatile,

three-head, two-motor cassette
deck, featuring metal tape compatibility,
Dolby B and Dolby C noise reduction,
and an automatic miCroprocessor-con-
trolled tape optimization system. The
DR-F7 presents a clean, uncluttered ap-
pearance, free from the arrays of lights
and LEDs found on many of today’s au-
dio components. Program levels are dis-
played on two large illuminated meters,
and light-touch buttons are pressed to
operate the tape transport functions
through solenoid action.

The Denon DR-F7 is about
17"W X 12%2"D X 458"H, and weighs
164 pounds. Suggested. retail price is
$500.

General Description. The permalloy
recording and playback heads of the
Denon DR-F7, which are magnetically
and electrically separate, are mounted in
a common housing that fits into the nor-
mal head opening on the edge of the cas-
sette. Since the two head gaps are made
parallel during manufacture, a single azi-
muth adjustment sets both of them cor-

20

rectly. The separate heads provide a re-
cording gap width of 4 micrometers, and
a very narrow playback gap of only 0.5
micrometers for extended high frequency
response.

The electronic portions of the ma-
chine, including its Dolby noise reduc-
tion circuits, are duplicated for the re-
cording and playback functions. This
makes it possible to monitor the playback
from a tape a fraction of a second after it
1s recorded.

The capstan isdriven by a “Flat Twin"
direct-drive servo-controlled motor,
whose high operating frequency of 906
Hz minimizes mechanical vibration. The
tape hubs are driven by a single dc motor
through an idler system that does not use
slip clutches, and tape tension is contin-
ually monitored and adjusted by a servo
system.

The FTS (Flat Tuning System) micro-
processor is activated by pressing a front
panel button before making a recording.
This records a series of test tones on the
tape with a range of bias levels, using the
playback level to establish the optimum
bias. The recording level is similarly ad-

WWW akmrerieaniadiahicstary com
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justed, matching the sensitivity of the
tape to the level requirements of the
Dolby circuits. The bias and sensitivity
settings are automatically stored in the
computer memory, and the tape rewinds
to the point where the process began. A
small green LED. next to the FTS button
blinks while the calibration is in
progress, and remains lit when the opera-
tion is completed.

The entire process takes less than 6
seconds. A PRESET button provides typi-
cal fixed recording adjustments for the
basic tape types, as selected by the TAPE
SELECT switch. Alternate operations of
this button toggle between the preset val-
ues and the optimized values so that ei-
ther can be used.

The amplifiers of the Denon DR-F7
are direct-coupled throughout, and are
operated from a split £12-volt power
supply. According to Denon, this results
in an amplifier with very low distortion
and wide dynamic range. The level me-
ters, calibrated from —20 to + 6 dB, are
augmented by three LEDs which read
the higher of the two channel levels.
They flash at levels of 0 dB, +5 dB, and

POPULAR ELECTRONICS
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Make something special

Share the value and satisfaction that come from building it yourseli.
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Who makes the best products for your
home? You do. Thousands of people

just like you have built Heathkit

products. And we've been helping

them build pride for 56 years.

Share pride of accorhplishment.

Nobody builds products like you and your family.
And the things you build together become extra-
special. You build more than a Kit. You build pride.

It's not a kid's game. But they love to be part of the
hands-on fun and learning.

And the enjoyment you get out of building your kit
is matched only by the care we put in it to make
sure you succeed.

It's also the affordable route to ownership of the
finest products for your home.

Choose from hundreds of home electronics and
other products in every area of interest, every
range of capability.

Simple starter Kits develop confidence fast. More
advanced projects challenge your skills. both in
construction and application.

No experience is necessary. Every step of the way,
yOu have our promise: “We won't let you fail .~

Help is always as close as your phone or the near-
est Heathkit Electronic Center. But you probably
won't need assistance because 56 years of experi-
ence have shown us how to write and illustrate
step-by-step manuals that lead you to success.

In as little as 15 hours you can build one of the
most.advanced color TV sets available today.

It features Peak Resolution picture circuitry for

Simulated TV picture. Heathkit® is a registered trademark of Heath Company. Benton Harbor. M1 49022.

WWW._arherieaniadiahietary com
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And enjoy pride of bwnéfshii).

maximum clarity, quartz electronic tuning, and
digital circuits that scan and lock in the signal.
Gives you remote control convenience, too.

You couldn’t create a more beautiful heirloom than
the stately 76%" Grandfather Clock from the
Heathkit furniture line.

The solid red oak cabinet is accented with rare
Carpathian elm burl overlays. The movement (s
precision solid brass. Melodious chimes sound
westminster. St. Michael or Whittington strains.
State-of-the-art electronics characterize Heathkit
audio products.

Pro-Series components deliver studio-quality
sound unheard of in systems priced for the home.

—— _ i g Compan |

y

It's a system with exceptional audio technology
and space-saving visual appeal

There's no better way to learn about home com-
puter systems —and save money —than by
building one yourself.

The HeathKit All-In-One Computer has big system
power, with two microprocessors. up to 64K RAM
and CP/M operating capability. And it's part of a
complete, integrated system of hardware, periph-
erals, and software designed to grow with you.
Money saving professional instruments make all
your electronic projects easier. Heathkit digital
multimeters test key functions. are easy to bwild.

It's easy to get started. Just turn the page. ..

Heathkit

i
—
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GRS-2501-2.

25" Color Television Kit
with Remote Controtl
and Classic Cablinet.

Dot Matrix Lirfe Printer k.

Pro-Series Components
AJ-1600

Digitat AM/FM

Tuner Kit

$449.95

AP-1800
Stereo Preampllifier Kit
$399.95

AD-1703
Ten Band Equalizer Kit
$269.95

AD-1702

‘/ariable Electronic
Crossover Kit
$199.95

AA-1600
Stereo Amplifier Kit
$359.95

AE-1705
Pro-Series Rack
$279.95

F-2530.
Grandfather Clock Kit.
$895.

$749.90

H-25.
HS-89-3.
8)l-in-On2

Zomputer Kit.
$1595.

$995.

M-2264.
Crigital Mult meter Kit.
$249.95 ID-4001. .
Computerized Weather p
Slation Kit.
$3239.95

Its easy to

Call 800-253-0570 toll-free. (In Alaska, Hawaii and
Michigan call 616-982-3411.) We'll tell you the

— Address

get started.

More than 60 Heathkit Eiectronic Centers

to serve ycu

] . . ARIZONA INDIANA Rochester
location of your nearest Heathkit Electronic Cen- Phoenix \ Indlanapots o nite Piains
. cson N I
ter, or take your order for any Heathkit product. AL oS Kansas City Cincinnati
You can charge it to your VISA or MasterCard. gristdm i« = e |
) . Los Angei LOUISIANA Toledo
Choose a Heathkit product for your home. You'll ot New Orieans okLaHoMA
i € M N Klahoma City
be proud you did. ot Baltimore PENNSYLVANIA
San Dlego Rockvllle Phlladeiphia
San Jose MASSACHUSETTS Frazer
woodland Hills Boston (Peabody! Pittsburgh
LOLORADO Boston [ Wellesiey) RHODE ISLAND
DERver MICHIGAN Providence
Detrolt TEXAS
Free Catalogs! commecricur
: lagtiond St. Joseph Fort Worth
FLORIDA MINNESOTA Houston
Jacksonvile Minneapoits _San Antonio
Miami (Hopkins) UTAH
F‘(-;:'r“?:"‘z:‘f St. Paul Salt Lake City
MISSOURI VIRGINIA
o ® Heath Company. SETg;gTA St. Louis Alexandria
- : EBRASKA
Heathkit oe: o100 g wieron
Benton Harbor, Ml 49022 HAWAII NEW JERSEY Seattle
Honoluilu Fair Lawn Tukwlla
{Peari City) Ocean (Asbury Park} Vancouver
“*Yes, please send my FREE H=athkit LLINOIS NEW YORK {Portiand, OR)
o Chi Buffal WISCONSIN
{0 Electronics OO Furniture Catalogts). S ol e ST eiee

Name

City State Zip CO-101A

Heathkit Eleczronlc Certers are units of Verltechnology Electronics Corp.

Prices subjec: to change
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RESPONSE (dB)

e

10 dB

o]
RECORD/FLAYBACK RESPONSE

DR-F7!

FREQUENCY {Hz)

Record/playback responses at 0 and — 20 dB of three tape types.

+8 dB, and provide instant warning of
excessive peak levels as well as assurance
that the average level is correct (shown
by frequent flashing of the 0-dB light).

The six transport control buttons op-
erate somewhat differently from those on
most cassette decks. Pressing RECORD
activates the meter display for setting re-
cording levels, but tape motion does not
start until the *“play” button (identified
by a single arrow pointing in the direc-
tion of tape travel) is also pressed.

The combined PAUSFE/MUTE button
stops the tape when touched during play-
back, and pressing “play” restores nor-
mal operation. During recording, press-
ing the PAUSE/MUTE button removes the
recording signal from the heads, but con-
tinues the tape motion to record a silent
portion on the tape for as long as the but-
ton is held in. Only when it is released
does the tape stop. To resume recording,
only the *‘play” button need be pressed.

A “flying start” recording from the
playback mode is made by holding in the
“play” button while pressing RECORD.

The control buttons can be pressed in any
sequence without first pressing STOP.
Colored lights on the RECORD, play, and
PAUSE/MUTE buttons show their current
status. The DR-F7 can be operated unat-
tended (in playback or recording modes)
by using an externat clock timer and set-
ting the recorder’s TIMER switch. A
small pushbutton activates the MPX fil-
ter for recording FM stereo broadcasts
from a tuner with inadequate filtering of
the 19-kHz pilot carrier signal. Another
button connects either the input program
or the playback signal to the line outputs.

Laboratory Measurements. The play-
back equalization of the Denon DR-F7
was measured with BASF standard test
tapes. The response, identical for the 70-
and 120-microsecond time constants,
was 1 dB from 31.5 to 18,000 Hz.

To check the effectiveness of the FTS
system, we measured the record/play-
back response with a number of different
tapes. The differences between competi-
tive tapes were negligible. We selected

CONTROLS AND INDICATORS

-~

/ Transport Controls
| RECORD
PAUSE/MUTE

> Play

| Stop

> > Fast Forward

< <Rewind
Pushbuttons
EJECT: Swings open cassette door for
loading or removing cassette.

| POWER: Switches power to recorder.

RESET: Resets mechanical index
counter to 000.

START-FTS: Initiates automatic tape opti-
mization cycle.

PRESET: Selects internal bias and level
settings; on alternate operations se-
lects FTS values.

MONITOR: Selects TAPE or SOURCE for

line output program.

\ MPX FILTER: Switches in 19-kHz MPX

\ filter.
T

1

Knobs \

TAPE SELECT: Sets equalization and ap-
proximate bias range for type of tape.

DOLBY NR: Selects B or C Dolby, or off.

OUTPUT LEVEL: Adjusts line output level
for both channels.

INPUT LEVEL: Concentric recording level
adjustments for both channels.

Other Features:

TIMER: Slide switch with positions for
“play,” “off,” and ‘‘rec.”

REMOTE: Socket for optional remote
control unit.

Tape index counter.

mic: Two %~ jacks for microphones.
Plugging in microphone replaces rear
line input with mic signal.

PHONES: Stereo headphone jack.

Level meters: Two meters, reading
both record and play levels.

PEAK LEVEL: Three LEDs, flashing at O,
+5, +8 dB.

Y
~

OCTOBER 1982
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the following for the full series of tests:
Type I (ferric) TDK OD; Type II (high
bias or chrome) Sony UCX-S; Type IV
(metal) Fuji FR-Metal. No tests were
made with a Type 111 (ferrichrome) tape,
although the recorder is designed to use
them with the ‘“normal” ferric tape
settings.

At the usual —20-dB recording level,
the frequency response curves were vir-
tually identical for all the tapes. It was
within =2 dB from about 32 to 20,000
Hz. At a 0-dB recording level, the two
ferric tapes produced identical curves,
quite flat to 10,000 Hz and rolling off to
— 10 dB between 14,000 and 15,000 Hz.
As expected, the metal tape was out-
standing at O dB. Its response was +2 dB
from 38 to 13,000 Hz, and down only 7
dB at 20,000 Hz. This was a better re-
sponse (at 0 dB) than we have measured
from many cassette recorders (using fer-
ric tape) at —20 dB. The response of the
MPX filter was perfectly flat up to
15,000 Hz, and down about 25 dB at
19,000 Hz.

We checked the “‘tracking” of the
Dolby B and C systems by measuring the
frequency response of the machine at in-
put levels of —10, —20, —30, and —40
dB, with and without the noise reduction
activated. Ideally, there should be no
change in response from using the noise
reduction, but because of level mis-
matches and imperfect flatness in the ba-
sic recorder frequency response, varia-
tions up to =2 dB over the frequency
range are not uncommon, and are con-
sidered acceptable.

With Dolby B, the response was
changed by less than +0.5 dB up to
20,000 Hz at the three higher levels.
Even at —40dB, the change was no more
than 1 dBupto 15,000 Hz, and 1.5 dB up
to 20,000 Hz. Using Dolby C, the
changes were greater, with the largest er-
rors occuring at the higher signal levels.
The worst case was at — 20 dBB, where the
error was 2 to 3 dB over much of the au-
dio range. At —40 dB, however, the
tracking was within 0.5 dB overall up to
20,000 Hz.

For a 0-dB indicated recording level,
the required input at 1000 Hz was 72 mil-
livolts (line) or 0.225 millivolts (micro-
phone). The maximum playback output
was between 0.57 and 0.62 volts, depend-
ing on the tape. The microphone input
overloaded at a safe 77 millivolts.

The third harmonic playback distor-
tion from a 1000-Hz 0-dB recording was
—47 dB with Type I tape, and —54 to
— 55 dB with the others. With each of the
tapes, it was necessary to record at + 10
dB to measure 3% (—32 dB) playback
distortion. The unweighted playback sig-
nal-to-noise ratio, referred to that signal
level, was 54 dB with Type I tape and 56
dB with the others. A CCIR/ARM
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“It youre going tolearn
electronics, you might
as well learn it right!”

‘\:v_ . -
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“Don’i settle for less.
Especially when it comes
fo career training. . .because
everything else in your life
may depend on it. That'’s
why you ought to pick CIE!”

PPPPPPPPPPPPPPPPPP

WWW_akherieaniadiahistary com


www.americanradiohistory.com

You‘ve probably seen ad-
vertisements from 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.

LRI )

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
lIot 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
vou the principles in logical steps.

But professionals need more
than theory. That’s why some of our
courses train vou 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.

Our 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 of all
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
tolearn at their own pace. There’s no
pressure to keep up . . . no slow
learners hold you back. If vou're a
beginner, vou start with the basics.
If you already know some ¢lec-
tronics, you move ahead to your
own level.

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

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 can 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 vou to pass the government-
administered exam. In continuing
surveys, nearly 4 out of 5 CIE gradu-
ates who take the exam get their
Licenses!

Associate DDegree

Now, CIE offers an Associate in
Applied Science Degree in Electronics
Engineering Technology. In fact,
all or most of every CIL Career
Course is directly credirable
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 cataleg plus com-
plete information on independent
home study. For your corvenience,
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.

PE-73

1 ClI
k

Print Name.

Check box for (5.1. Bill information:

MAIL TODAY?

WWW amerdcaatadioRietery com

Veteran

1776 East 17th Street. Cleveland, Dhio 4414

O YES... i want the best of evervthing! Send me my FREE CIE school
catalog — including details about the Associate Degree pregram — plus my FREE
package of home study information.

Address_ Apt. o, S
City

State iy

Age ’hone (area code)

Active Duty


www.americanradiohistory.com

The ADC Sound Shapers. | ——
lmprovements On per eCtlon. weighted measurement, using Dolby B,

When vou make a line of equalizers  an additional component. was 66.3 dB for Type I, and about 69 dB
that audiophiles consider to be the The rest of the line is equally im- with the other two tapes. Finally, using
best, it s difficult to make them better. pressive. From our 12-band SS-20 to Dolby €, the weighted S/N reading was

But we did. And our exciting new our ten-band SS-10 to our five-band : g
Sound Shaper” line reinforces our SS-5. all ADC Sound Shapers offer 76(;“?].;\ ;thd’ll;ypg I}; 7,?'5 dli\‘,mh e .H’
reputation as the leader in the vou fingertip control of your fre- an i A UTC The noise
equalizer world. quency response. with features through the microphone inputs was 7 dB
You'll find the same superb elec-  geared to vour equalization needs. greater at maximum gain, but was insig-
tronics and high performance tech- If vou're serious about equalization nificant at settings even slightly below
nology that vou've come to expect and want to maximize the potential of maximum.
from ADC. With LED-lit slide your present system. an ADC Sound The meter calibrations place the stan-
controls that let you custom-tailor ~ Shaper is your answer. The new ADC dard Dolby level of 200 nWb/m at +3
vour sound to compensate for room  Sound Shapers. Perfect examples of dB, and a Dolby calibration tape gave ex-

and system deficiencies. And now. sound thinking. Improved.

ol Ting o0 Sund SHapers actly that reading on both channels. The

updated with new refinements and Sy, OdB peak light c4iie on at exactly O dB
sleek styling that makes them look A indicated meter input, and the +5-dB

as pood as they function. ﬁu‘u—-'«.—.—f} light was equally accurate. The +8-dB

Our top-of-the-line $S-30 is a per- L light came on at an indicated +9-dB in-
fect example. A ten-band equalizer - - put. The meter ballistics matched VU
with LED meters and two-way tape . - = standards, reading 100% of steady-state
dubbing, it has its own integrated T values with 0.3-second bursts of 1000 Hz

spectrum analyzer built in. so you 3 e once per second.

can clearly see the'a]tered frequency . T The tape speed error was less than
response. Af}d unlike many other : 0.2%. The flutter (JIS, or weighted rms)
equalizers with integrated spectrum 0.065%. and th iohted peak fl
analyzers that require outside pink was O 6> 70,"dnd thae weiglited peak LMK
noise sources, our SS-30 has its own ter (CCIR) was +0.1%. The fast speeds
pink noise generator built right in. rewound a C60 cassette in 66 seconds, in
So now. vou can accomplish either direction. Crosstalk between the
corrective equalization two pairs of tape tracks was —60 dB at
of vour room without Frequency Equalizers 1000 Hz.

ADiC

A BSR COMPANY

User Comment. Tests show that the
Denon DR-F7 is an outstanding cassette

1
Sound thinking has moved us even further ahead. recorder. In fact, few other recorders in
ADC. Route 303, Blauvelt, N.Y. 10913 its price range can match its combination
® Sound Shaper is u registered trademark of Audio Dy namics Corporation. of wide frequency response, low distor-
r tion, high S/N, and operating flexibility.
/ Taping FM broadcasts and most LP
N be records resulted in subjectively perfect

copies.

We also put the DR-F7 through a very
severe test, dubbing dbx encoded records
(originally from digital tape masters)
through a dbx decoder and using the
Dolby C noise reduction of the Denon re-
corder. The sonic differences between the
input and output programs were very
small. Dolby C does not give quite as
much noise reduction as dbx, and we had

| alittle difficulty (even with metal tape) in
avoiding compression of the very high
frequencies at maximum amplitude.
Nevertheless, the Denon machine gave a
very good account of itself in this rather
extreme test; nor was there undue com-
pression when the 85-t0-90-dB dynamic
range of the input program was fed into
the 80-dB range of the cassette deck.

The FTS is easy to use and works so ef-
fectively, that there is no reason not to
use it before every recording. Under ordi-
nary conditions, the “preset” mode is ac-
tually redundant.

By any standards, the Denon DR-F7 is
an excellent recorder, and it is an espe-
cially fine value at its moderate
price. —Julian Hirsch
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TIMEX

This new computer from Timex rep-
resents a major breakthrough: a
real computer at an almost unreal
price. What makes it passible are
our advances in microchip technol-
ogy and computer circuitry. And, as
technology increases, price de-
creases. It happened to the calcu-
lator. It happened to the digital
watch. Now Timex has made it hap-
pen to the computer.

The Timex Sinclair 2000 allows
you to use your own TV as a-display
momtor and vyt

sinclarr 1002

// 4;/ | u‘

TIMEX INTRODUCES
THE POWER OF THE COMPUTER

UNPLOT REM

mmmmmmmmn

PEER

COO!

smmm-m-m

ARCCOS ARC"AN T

CLEAR scuou NEX uuu

FOR JUST *99%"

recorder for storing programs. For
$99.95* you get everything else
you need. inc uding our szep-by-
step learning guide that'll have you
running programs within hours. And
writing them within weeks.
Pre-programmed cassettes for
the Timex Sinzlair 1000 are available
on such subjects as education, fi-
nance and entartainment. And for
$49.95* vou can add an additional
16K RAM memory bank that will let
you do further advanced programs.
The pow=r of the comguter is
within your reech today Visit your

Ll'u

DEEEDEESEE "w.

PIUNT

numbzr 1-800-248-4639 for
the T mex computer
deale- nearest you.

papeans 4
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porseeny)
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TIMEX COMPUTERS
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Popular Electronics Tests

Toshiba 1K1900
TTL Video Camera

TANDARD home movie cameras

are slowly being displaced by video
cameras and accompanying video cas-
sette recorders. Toshiba’s IK-1900 video
camera makes such a transition particu-
larly comfortable owing to some imagi-
native engineering. It incorporates
“through-the-lens” full-color viewing
much as home movie cameras (and sin-
gle-lens-reflex cameras) do, as compared
to the traditional black-and-white elec-
tronic viewfinder incorporated in other
high-quality video cameras. A byproduct
of this is light weight (4.4 1b), less bulk,
and lower-than-usual cost (suggested re-
tail price, $899). An ac adapter is avail-
able for $70.

General Description. The optics con-
sist of an F1.6 Nikon lens (Nikkor 12.5
mm to 100 mm), including a motorized
8X zoom function plus a wide-range
“macro” adjustment for really tight
close-ups.

The display in the viewfinder is framed
to show the exact color picture area that
will be picked up by the camera. Four
separate indicators are located in a con-
centric area surrounding the frame. The
letter “U” lights up in red whenever the
picture 1s underexposed, and the letter
“V’"is illuminated to indicate that the
VCRis “on” and recording. To warn the
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user that the battery voltage is low, the
letter “B” is lit. The fourth indication,
the letter ““W,” is used for white balance
(as will be explained later).

Power to the camera is supplied either
by the VCR (ac or battery) or by a sepa-
rate ac adapter that also provides audio
and video signal line amplifiers. In addi-
tion, the camera contains a built-in lens
filter that can be switched in or out to ad-
just for sunlight (outdoors) or incandes-
cent light (indoors). A three-position EX-
POSURE switch can be set for NORMAL,
bright background (B.L.C.), and CLOSED.
In the closed position, the camera tube is
protected from excessively bright light.
There is also a small lever that opens and
closes a shutter to protect the viewfinder.
Zooming can be either manual, by rotat-
ing a lever on the lens assembly, or mo-
torized, by depressing either the “W”
(wide angle) or “T” (telephoto) button at
the top of the camera.

Among the well-thought-out features

WWW akhrenieaniadiahistary. com

of the Toshiba IK-1900 are a folding
handgrip with a convenient locking and
releasing lever and a VCR control trigger
that is duplicated at the bottom of the
handgrip for use when the camera is tri-
pod mounted. A rolling knob above the
eyepiece allows adjustment for fine focus
of the eyepiece, and the rubber eyecap
can be turned up to fit the person wearing
eye glasses. A rubber lens hood is incor-
porated to avoid intense reflections.

The only adjustment that caused us
some confusion was the white balance.
The term refers to the mixture of colored
light that appears as white to the human
eye. A coarse correction for the differ-
ence in white under outdoor and indoor
conditions is provided by the FILTER
switch. Next to it, however, is the WHITE
BALANCE switch that can be set to MAN-
UAL or AUTO.

In the AUTO mode, the WHITE BAL-
ANCE switch must be depresssed and
held there for at least one or two seconds
while the camera is focused on a white
object. Once this is done, the correct set-
ting is ‘““‘memorized,” as indicated by the
illumination of the letter “W” in the
viewfinder frame. When shooting condi-
tions or lighting levels change, this pro-
cedure must be repeated to ensure opti-
mum color.

In the MANUAL mode, which can be

POPULAR ELECTRONICS
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YsoMPUTER
GAME BOOKS

NGING

GUIDE TO THE

VIDEO
ARCADE
GAMES

DAVID LUBAR
OWEN LINZMAY 'R

AMND PROS
@ SATTLLIONT & DS ZIAK & SNIDIDG
W DONIEY KONG § ELIMINATOR
8 FA00GIE § GORY 8§ KN MAN
© LADY S0 8 ASTIRO®SDE XL
B MISHIL COMMAND B MCULTRAS
B PAC- AN B PUOEIX
CHX @ DMAP JACK B §TAI CAPTLE
a STARGAN & T e TEnruRe

Creative Computing

GUIDE TO THE
VIDEO ARCADE
GAMES

An all-nrew, field-tested manual filled
with savvy advice ard sound tips on
how to beat video arcade games. Au
thors David Lubar and Owen Linz
mayer spent thousands of hours
playing games, taking notes and find-
Ing the most effective strategies for
winning. The result 1s a player's guide
to the 20 most popular games, from
Donkey Kong and Pac-Man to Missile
Command and Centip=ade You'll learn
about: collisions, and how various
games deal with them.  bonuses, and
why you should be cautious about
going for them. . rates of fire, and how
they vary . wraparound... horizontal
and vertical motion...distractions
goals, and why 1t's important to set
them. For beginners and experts alike.
Detailed illustrations to help you figure
out the tactics described. Paper
bound. 112 pages.
=14A Guide to the Video Arcade
Games $3.95 (P&H $1)

BASIC COMPUTER GAMES

A complete anthology of 101 favorite games and simu
lations, each complete with sample runs. program
hstings and description All games run in standard
Microscft Basic and are easy to use with any com-
puter. There are games just for fun, to develop logic
strategies. to teach environmental solutions, to simu-
late athletic competition, to play alone or with a group
The 101 games offer the kind of challenge, excite
ment and delight you want from your computer
Edited by David Ahl and illustrated by George Beker
Large format paperbound. 200 pages

=6C Basic Computer Games  $7.95 (P&H $1.50)

MORE BASIC COMPUTER GAMES

84 new games to challenge you. All are complete with
program listings. sample runs and description. All
run 1in Microsoft Basic and are easy to use with any
computer A Basic conversion table 1s included
Talk to Eliza, visit the psychologist, evade a man-eat
Ing rabbit, crack a safe, tame a wild horse, become a
mullionaire. race your Ferrary, joust with a kmght, trek
across the desert, and much more. Edited by Dawnid
Ahl and Steve North, with a preface by Chrnistopher
Cerf Illustrated by George Beker Large format pa
perbound. 200 pages
=6C2 More Basic Computer Games
=6C4 More Basic Computer Games/TRS-80

$7.95 (P&H $1.50)

creative comepabing  Dept. NAIF, 39 East Hanover Avenue, Morris Plains, NJ 07950
Please send books listed below
Item No 1 Qty. |

Total Price

Price Each ~ P&H lf

utside A add7$ per order Shipped anmaxr ly

[0 PAYMENT ENCLOSED §. NJ residents add 5% sales tax.
00 CHARGE MY: (Charge and phone orders $10 minimum )
[7 Amencan Express [ MasterCard 0O Visa

Card Nc _

TOTAL |

xp. Date
Signature

Mr./Mrs./Ms

Address

City/State/Zip ] -
For faster service, PHONE TOLL FREE: 800-631-8112. (In NJ only 201-540-0445)
Institutions only—purchase orders under $50 not accepted.
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MORE GAIN
THAN A VARACTOR UHF TUNER

y SATISFACTION
s i GUARANTEED
$15.00
Freq. Range UHF470-

889MHz Channels 14-83
Output Channel 3.
Available on request: Ch 2 or 4.

Part No. B20

Moditied High Gain Tuner.

1. The first thing we do is change the standard
diode found in every tuner to a Hot Carrier
Diode.

2. The tuners output is then measured and
compared to our computer derived chart
from which we determine the correct
value coil to add across the IF output for
maximum Pre-Peaked gain.

3. The tuner is fed a standard 10db antenna
input, and while monitoring the output on
our Spectrum Analyzer, the tuner is tuned
to the desired channel and its oscillator is
offset for the desired output frequency as
follows:

Ch. 2:58Mhz Ch. 3: 63Mhz Ch. 4: 68Mhz

We call this step peaking because the tuners output Jooks like

a peak on our spectrum analyzer and the highest pomnt of that
peak is actually adjusted for the desired output.

4. Finally, we measure the tuners output one
more time which is again compared to our
computer derived performance chart to
ascertain the correct value of the second
col which IS added to the tuners internal

connections.
This procedure was developed by GILCO and its our computer
derived performance charts that make our tuner better That's
because almost every tuner gets a different value coil betore
it's peaked and then a ditferent value col after it's peaked. The
combinations are endiess and the way we determine the values
1S our secret.

PRINTED CIRCUIT BOARDS

Part No. B21 Printed Circuit Board. . . . . $17.00

1. This Printed Circuit Board uses only one
jumper, others use 9.

2. The component fayout is screen printed on
the Component side of the pre-drilled P/C

Board.

3. The solder side of the P/C Board is covered
with High Temperature Soider Resist for
ease of assembly

This P/C board was designed to take advan-
tage of the Gilco High Gain Tuner which
means its circuitry is simpler and more
efficient than those circuits that require
inferior Varactor Tuners.

ELECTRONIC PARTS KITS

Part No. B22 Complete Parts Kit. . . . . $80.00
All resistors (30). Potentiometers (1-5K. 3-10K), Panel Mount
Potentiometer (10K), Electroiytic Capacitors (6), Ceramic and
Mylar Disc Capacitors (35), Vanable Capacitors (4), All Inter
grated Circuits (7). Voltage Regulator, Heat Sink. Diodes (4), IC
Sockets (4-8 pin, 3-14 pin). Power Transiormer (24V/1A), Coil
Kit with No. 26 wire (4). Speaker {43 0z.), Standotfs. Coaxiai
cable, All misc Hardware. etc All parts are indwidually
packaged and abeled

All companents including the wire, Hardware. Coax:al Cable and
heat sinks are inciuded in the parts «it. This means your as
sembly time from start to hnish 1S only 4 hours

Order all 3, B20, B21, B22. 110.00
Order 5 each, B20. B21, B22. .. 95.00/set

ACCESSORIES: AMPLIFIERS

=

Part No.

A02 New 2 Stage Low Kit $18.00
Noise 28db gain RF
Amptifier Specially
designed for kit builders

AQ03 New 1 Stage Low Kit $10.50
Noise 14db gain
Amplifier

AD4 75-300 OHM matching §1.00
Transformer.

F59 Coaxial Connectors. . .30

Mail order only. Send check or money order to:
GILCO INTERNATIONAL, INC.
P.0. Box 8817, Coral Gables, FL 33124
Tet. (305)823-5891 For COD orders add 10% shipping
and handling or for orders over $50 add 5%
FL residents add 5% sales tax. Please write for more information
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used when one forgets how to set the
white balance, the user adjusts the white
balance control potentiometer for best
picture on a color TV screen—not in the
viewfinder. No effect can be seen in the
viewfinder because the adjustment af-
fects the video output signal rather than
the optical image.

The IK-1900 is also supplied with an
extendable, high-impedance directional
boom microphone mounted on an acces-

two screens were about equally excellent.
When lighting levels were reduced, the
picture from the Toshiba IK-1900 deteri-
orated earlier than the more costly cam-
era, even though we switched the
Toshiba’s filter and readjusted the white
balance.

Nekt we tried the zoom, both manual
and motorized, and found it to work as
specified. The ‘“macro” feature on the
IK-1900 was tested on a printed label

PERFORMANCE TEST RESULTS
TOSHIBA IK-1900 VIDEO CAMERA

-

Video S/N: 46 dB

\

Sensitivity: (A) 50 lux for 1 V p-p (underexposed)
(B) 80 lux for 1 V p-p (normal)

Horizontal Resolution: 240 lines
Horizontal Linearity: Excellent

Vertical Linearity: Excellent

Color Fidelity: Excellent (indoors, proper white balance)

L

Power Required: 6 Wat 12V dc

sory shoe at the top of the camera. A sep-
arate input jack is available for an exter-
nal microphone. The camera comes with
a 2.5-meter cable, and an optional exten-
sion cable increases this distance poten-
tial from a VCR to 10 meters (33 ft).

Performance Tests. Two characteris-
tics are generally considered key in mea-
suring video camera performance. One is
sensitivity and the other is the signal-to-
noise ratio. Sensitivity refers to the illu-
mination on a white target with 60% re-
flectance vs. the camera signal output.
The S/N in dB is defined as 20 times the
log of the ratio of the peak-to-peak video
signal to the rms noise signal. (See
Table.)

We used as reference the video output
signal at the 1-V peak-to-peak level spec-
ified by the manufacturer. This output
was obtained with an illumination as low
as about 40 lumens per square meter
(lux), though the letter “U” in the view-
ing frame indicated underexposure. Us-
ing 80 lumens resulted in satisfactory
pictures and exposure indication. Ac-
cording to our test, the signal-to-noise ra-
tio of this camera was about 46 dB. The
lens opening was F1.6 for both tests.
These results correspond closely to the
manufacturer’s specifications and indi-
cate that the camera provides satisfac-
tory sensitivity and good S/N.

Horizontal resolution was established
by focusing on a wedge test pattern. We
measured about 240 lines, somewhat less
than the specified 260 lines but still an ex-
cellent figure. Using a dolly-mounted,
professional video camera side-by-side
with the IK-1900, we aimed both cam-
eras at our color test pattern and observ-
ers agreed that color reproduction, lin-
earity, and overall picture quality of the

WWW amernocaartadiohistary com

with the camera held as close as two
inches away. We were able to focus
perfectly.

We recorded the test pictures as well as
indoor and outdoor scenes on a Sony
Betamax VCR, using ordinary speech for
audio test signals. On playback, both vid-
eo and sound proved fine, with the direc-
tional qualities of the boom microphone
clearly apparent.

Comments. The Toshiba IK-1900’s
through-the-lens viewing format makes
it a distinctive home video camera that’s
especially easy to use. What you see is es-
sentially what you get since the user
views a scene in full color rather than
black and white. The camera’s light
weight is most welcome, too.

Overall construction appeared to be
good, though the lavish use of plastic
leaves us to believe it is not too rugged.
(One would not want to drop any cam-
era, of course, even if made like a battle-
ship.) The boom mike, in particular gives
the impression of some fragility owing to
its material.

Performance, both in picture quality
and operation, is average or better.
Nikon optics lend a sense of prestige for
those who appreciate such things.

The rather low price for a good-per-
forming camera such as this should ap-
peal to many who will trade off a tiny
monitor screen (for field playback of a
video recording in black and white), fea-
tures such as fade in and fade out, titling,
etc., for the savings. If one does not use a
color TV monitor with its inherently
high resolution, this video camera has
sufficient good attributes to make it at-
tractive to amateur video recordists.

—Walter Buchsbaum
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Imagine building your own computer
for only $79.95!

That's exactly what you can do with
the ZX81 kit. It comes with all the parts
you need and complete diagrams and in-
structions for putting it together. All you
have to supply is soldering iron, solder.
and a screwdriver. Plus, of course, a little
bit of work.

But you get a lot more than several
hours of kit-building fun. You also get a
surprisingly powerful personal computer.
The ZX81 hooks up to any TV for a 32-
character by 24-line display (we provide
the connecting cables). You can also use a
standard cassette recorder to store your
programs (again, we provide the cables).

Most important, you geta BASIC pro-
gramming language that’s powerful
enough to challenge and interest the
most experienced programmers. The
7ZX81 can handle multidimensional string
and numerical arrays. It has full mathe-
matical functions accurate to eight deci-
mal places. Single-key entry for every
command. Syntax error detection, de-
bugging codés, and easy editing. Plus

such as 20 graphic symbols, continuous

features that are ideal for creating games,

Build your own computer for $79.95
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The Smclalr X8l personal computer kit

display, and random number generator.

The ZX81 can be expande( too. You
can increase the memory {rom 1K to 16K
with our Memory Module for $49.95.
And you geta comprehensive manual
that completely documents the capabili-
ties of the ZX81, and teaches program-
ming from the ground up.

In short, vou get all the features that
have made the Sinclair ZX81 the fastest
selling personal computer in the world.
And you get the satisfaction and fun of
building it yourself.

A few years ago, this kind of computer
power was simply unavailable to the
individual. Even today, most personal
computers are too expensive to buy for
personal use.

But the ZX81 kit can be yours for only
$79.95. Take advantage of this unique
offer todayv. To order, send the coupon
along with a check or money order. Or for
faster delivery, call our toll-free number
and use vour MasterCard or VISA.

To order call toll free: 800-543-3000.
Ask for operator #509. In Ohio call: 800-

582-1364: 11 Canada call: 513-729-4300.
Ask for operator #509. Phones open
24 hours a day, 7 days a week. Have your

e’ .
g o a ,
ﬂﬂ%- &

MasterCard or VISA ready.

These numbers are for orders only. If
you just want information, please write:
Sinclair Research Ltd., 2 Sinclair Plaza,
Nashua, NH 03061.

I . "‘;‘Eb;\.» MAIL TO: Sinclair Research Ltd.
One Sinclair Plaza. Nashua, NH 03061, l
PRICE* QTY. AMOUNT

L |
I ZX81 Kit $79.95 i
!

| 16K Memory
[Module | 3499

l Shipping and
; Handling

FJ.S. dollars

$4.95

TOTAL

| Name

[Address

Sinclair technology is also available in Timex/Sinclair
computers under a license from Sinclair Research Ltd

— (g | — ||

OCTOBER 1982

WWW atmercaaradioRistery com
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TEK 2200

MULTI-PURPOSE
OSCILLOSCOPES

THE PERFORMANCE/
PRICE STANDARD

Now! A 60 MHz Tektronix scope
built for your bench.

Wide-range verti-
cal sensitivity:
Scale factors from
100 V/div (10X
probe) to 2 mV/div
(1X probe). Accurate

Two high-sensitivity
channels: dc to 60
MHz bandwidth

from 10 V/div to 20
mV/div; extended
sensitivity of 2

Sweep speeds:
from 0.5 s to 50 ns.
To 5 ns/div with X10
magnification.

Delayed sweep
measurements:
Accurate to +3%
with single time-
base 2213; to
+1.5% with dual

Complete trigger
system. Includes
TV field, normal,
vertical mode, and

automatic; internal,

external and line

Probes included.
High-performance,
positive attachment
10-14 pF and 60
MHz at the probe
tip.

to +3%. Acordc
coupling.

mV/div at > 50
MHz.

time-base 2215.

In 30 years of Tektronix oscil-
loscope leadership, no other
scopes have recorded the
immediate popular appeal of

the Tek 2200 Series. The Tek 2213
and 2215 are unapproached for the
performance and reliability they
offer at a surprisingly affordable
price.

There's no compromise with
Tektronix quality: The low cost is the
result of a new cesign concept that
cut mechanical parts by 65%. Cut
cabling by 90%. Virtually eliminated
board electrical connectors. And
obviated the usual cooling fan

*Price FO.B. Beavenon, OR

Copyright © 1982 Tektronix. Inc. Ali rights reserved. 135

Tektronix 2213

Yet performance is written all over
the front panels. There's the band-
width for digital and analog circuits.
The sensitivity for low signal mea-
surements. The sweep speeds for
fast logic families. And delayed
sweep for fast, accurate timing
measurements.

The cost: $1100 for the 2213*

$1400 for the dual time base 2215.

You can order, or obtain more
information, through the Tektronix
National Marketing Center, where
technical personnel can answer
vour questions and expedite
delivery. Your direct order includes

WWW ammerdcaaradioRistery com

sources; variable
holdoff.

probes, operating manuals, 15-
day return policy and full Tektronix
warranty.

For a demonstration stop by your
local Tektronix Sales Office.

ORDER TOLL FREE

1-800-426-2200

Ask for Department J0238
In the state of Washington,
Call (206) 253-5353 coliect.

Tektronix

CCMMITTED TO EXCLALENCE


www.americanradiohistory.com

computers._

nics lests

P:»Bular Electro

Commodore VIC-20)
Low-Cost Computer System

R ETIIEIOTE, wee
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HE Commodore VIC-20 is that

company’s entry into the Home
Computer Sweepstakes. This puts Com-
modore in competition with Texas In-
struments, Atari, and Radio Shack for
the growing market for low-cost home
computers. The VIC-20 and Atari 400
are running neck-and-neck, with Radio
Shack’s TRS-80 Color Computer coming
up fast. Texas Instruments’ TI 99/4 is
fourth, but running hard with the stami-
na for a long race.

All of these machines are now in the
price range from $200 to $400 for the ba-
sic computer unit. The VIC-20 has a
manufacturer’s suggested price of $300
for the computer unit, power supply, and
r-f modulator, although the selling price
in many stores is much less. The VIC-20
was introduced at the 1981 computer
shows and has developed a large follow-
ing of users for a variety of reasons: high-
resolution graphics (176 by 184 pixels),
color capability (8 border colors and 16
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screen colors), sound and music genera-
tion, a large supply of software and
firmware (cartridges), many peripherals,
and relatively low cost for a “‘real” com-
puter. In addition, it is inexpensive to ex-
pand because costs of perhiperals have
been kept in proportion to the original
cost of the computer.

Commodore has provided a range of
peripherals for the VIC-20 that enables
the owner to configure several different
types of personal system. The owner who
wishes to contact one of the Public Infor-
mation Services, such as CompuServe or
The Source, only has to plug in the
VICMODEM cartridge, connect a tele-
phone handset cord into the modem, and
dial the network access number to be
connected to the service. Commodore of-
fers a free one-year subscription to
CompuServe and one hour’s free time on
the network.

In addition, Commodore supplies the
VICTERM-1 software, which programs

WWW akmerieanadiahicstary com

the VIC-20 to act as a ‘“‘smart terminal.”
Information on the network can be
stored on the Commodore Datasette re-
corder. If a VIC disk is part of the sys-
tem, information can be transferred from
the network to the VIC disk, or from the
VIC disk to the network disk system. To
encourage VIC users to use the telecom-
puting capabilities, Commodore has
sponsored the Commodore Information
Network, a special-interest group on
CompuServe. This provides a “hotline,”
a public information bulletin board, and
an area where computer hobbyists can
get programming tips and technical
assistance.

The VIC-20 owner who wants to use
his computer for home computing, or
even simple business applications, can
expand the machine’s limited memory by
plugging in a Memory Expansion Car-
tridge sold by Commodore in 3K, 8K or
16K sizes. Larger memory expansions
are made by several other companies in
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sizes up to 24K. A 24K memory expan-
sion is the maximum expansion possible
since that brings the total RAM to 32K,
which 1s the largest RAM memory this
computer can support.

In addition, there are external expan-
sion units that add additional slots to the
memory expansion port and permit the
simultaneous use of either additional cir-
cuit boards or cartridges. Also there are
expansion units for the RS-232 interface,
and an IEEE Adapter interface that per-
mits the VIC-20 to be connected to stan-
dard Commodore CBM computers and
to share peripherals with the larger ma-
chine. The VIC-20 system also includes a
low-cost, 30-cps printer (about $400)
which has tractor feed and the ability to
print VIC graphics as well as text. For
those who want a disk drive, the VIC sin-
gle-disk drive (170K per drive) is one the
lowest-cost units on the market (about
$500 for both controller and disk drive).
However, for those who require more
disk storage, the VIC can be adapted to
use standard Commodore CBM dual-
disk drives.

When it comes to software, VIC-20 is
one of the better-supplied computers on
the market. Hundreds of programs of ev-
ery type are available for the VIC-20 on
cassette, disk, and firmware cartridge.

POPULAR ELECTRONICS has tested the
basic VIC-20 and some of the software.
(We have seen the disk system and
modem in operation though we did not
test them.)

The VIC-20 Computer is packed in a

styrofoam box that contains the power
supply, keyboard computer unit, and r-f
modulator. Removing the beige-color
keyboard unit, you'll find that it’s similar
toa typewriter with four extra keys down
the right side. At the top of the cabinet is
a power indicator light. On the right side
of the cabinet is a recessed area contain-
ing the power cord socket, an on/off
switch, and a “D” socket for plugging in
a joystick or other game-control device.

At the rear of the unit, are several
types of connections. First, there are
three card-edge connectors. The largest
(on the left) is to plug in VIC Program
cartridges or peripheral connectors.
Then there are two round DIN connec-
tor ports. The 5-pin one is for connecting
the video r-f modulator cable. The sec-
ond one is for connecting special serial
devices such as the line printer and the
disk drive. Next is a card-edge connector
for the cassette recorder. The last card-
edge connector is for special accessories
that will be developed from time-to-time.

Setting up the VIC-20 is easy enough.
To use it with a TV receiver, the r-f mod-
ulator has to be set for either channel 3 or
4. (One of these channels is clear in every
area of the United States.) On our unit,
however, the switch was not marked with
the channel position so some experiment-
ing to find the correct channel was neces-
sary. To use a color or black-and-white
monitor, the moduator is not used, of
course, and the video cable is run directly
to the monitor.

Once the VIC-20is running, the screen
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Comparative analysis of Commodore VIC-20 System.
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displays the number of bytes of memory
that are free for programming. If a car-
tridge program is to be used, the comput-
er should be switched off at this point and
the cartridge plugged in, per directions
supplied with the program cartridges.
The manual supplied with the computer
does not mention this at all.

The VIC-20’s keyboard follows the
usual Commodore arrangement of using
multi-shifts for graphic characters and
upper/lower case characters. Looking at
the keys, the user finds there are two
graphics characters on the front of most
of them. When you turn on the VIC-20,
the computer is automatically in graph-
ics mode. You can type upper case and
the 60 graphics characters shown on the
front of the keys. To print the right-hand
graphics characters, you hold down the
shift key and depress the key with the
graphic character you want. To get the
left-hand graphic character, you hold
down the key with the cOMMODORE logo
on it. Graphics pictures are created by
placing the graphics characters together
to create the pattern you want.

To use the VIC-20 in text mode, you
press the SHIFT and COMMODORE keys at
the same time. You will now be able to
type upper- and lower-case letters and
the graphics characters on the left side of
the keys. These characters are useful for
charts and graphs. This multi-shift sys-
tem permits the VIC-20 to reproduce
many more characters than would other-
wise be possible. It is not a familar opera-
tion for someone who is not used to Com-
modore keyboards; but after a while, we
became proficient in producing interest-
ing graphics designs as well as text on the
screen.

The top row of keys has color designa-
tions inscribed on their fronts. The colors
are red, cyan (light blue), white, black,
purple, green, blue, and yellow. With
these keys you can change the color of
the characters inside or outside a pro-
gram. Once the color is *“set,” the display
remains in that color until it is changed.
The “9” and “0” keys have the letters
RVS ON and RVS OFF on the front. They
turn on the reverse-color capability so
that you can reverse color of the charac-
ters and the background. The Commo-
dore color system is very different from
that used by other computers with color
capabilities, but we found that it was very
easy to use and very effective.

The keyboard also contains four func-
tion keys on the right side of the console.
These are not defined when the VIC-20is
turned on. They are assigned functions or
tasks when used with the plug-in car-
tridges; or they can be assigned functions
within a program loaded from a disk or
tape, or entered from the keyboard. The
existence of user programmable function
keys in a low-cost computer 1S unusual

POPULAR ELECTRONICS
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and indicative of excellent design in the
VIC-20.

The VIC-20 has another useful charac-
teristic: the ability to make sounds and
music without adding devices. The VIC
has four voices enabling it to “sing” si-
multaneously in four different notes. Us-
ing this capability, you can create inter-
esting audio effects and fairly complex
music.

One serious drawback of the VIC-20 is
its 22-character display. This may not be
more than an annoyance to a person who
is learning programming on the VIC, but
to an experienced person whoisusedtoa
display at least twice as great, the 22
characters can be a limiting factor. It is
sufficient for the games and simple pro-
grams given as examples in the owner’s
manual; but even for use on the
CompuServe network, 22 characters are
hardly enough. It sould be noted that
there is a Video Combo Cartridge from
Quantium Data that extends the screen
width to 40 or 80 characters at a cost of
$199; the same cartridge can be obtained
with 16K of RAM and a PROM socket
for $299.

There are several other expansion
units made by independent manufactur-
ers, including RAM and ROM Ex-
pandors, RS-232 Interfaces, and expan-
sion motherboards. At this year’s NCC,
a new expansion motherboard unit from
Great Britain was previewed that in-
cludes six expansion slots for boards or
cartridges, and it has its own power
supply.

One of the plug-ins for the VIC-20 is
the PROM QUEEN cartridge, which

T e ——

PHYSICAL
CHARACTERISTICS

Housing: Metal with separate power sup-
ply and r-f modulator.

Keyboard: Full ASCIl (64 characters)
with numerals and calculation sym-
bols. Four programmable function
keys. Full PET-type graphics charac-
ter set generated directly from key-
board. Auto-repeat on control keys.

1/0: Centronics-type printer and disk-
drive parallel port. Joystick, paddle,
and lightpen port. Digital-cassette,
composite-video, modem, and bus-ex-
pansion ports for plug-in programs
and expansion of memory. RS-232C

| interface capability.

Video Display: 22 characters wide by 23

lines deep.

| Program Line Length: 88 characters.
Graphics: High-resolution capability. 176

by 184 pixel (32,384) max. resolution.

Color: Eight border colors, 16 screen col-
ors. Eight screen colors generated di-

rectly from keyboard.

Music and Sound: Four tone generators
covering five octaves. White-noise
generator for special effects.

1

OPERATIONAL
| CHARACTERISTICS

' Language: BASIC
| Assembly Language: Optional
Memory Capacity: 5K expandable to 32K
Disk Storage: 170K
ITelecommunications Operation: 300
baud

Some of the peripherals that are available to use with the VIC-20.
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turns the VIC-20 into a software devel-
opment system. This cartridge programs
2732 and 2716 EPROMs or acts as a 4K-
byte EPROM emulator. It takes its input
from the keyboard, the modem, or anoth-
er EPROM, thus permitting direct
duplication.

When the unit supplied by Commo-
dore was tested, we found considerable
r-f interference displayed on the screen.
This could not be cleared up with the
fine-tuning control on the TV set, but we
discovered that, as we moved the key-
board to different positions in the room,
we could reduce the pattern on the
screen. When we mentioned this to our
contact at Commodore, we were told
that we had been supplied an early model
and that this interferénce did not exist in
present production units. However, ex-
amining units on display at several
stores, we found that the interference oc-
curred on at least half of them.

The game cartridges tested with the
VIC-20 included VIC Avenger, Jupiter
Landing, Midnight Drive, and Black-
jack. The Arcade-type games were as
good as we have seen on much more ex-
pensive computers. There are several
special features in the VIC cartridge sys-
tem, one of which enables the user to ad-
just the image on the screen by pressing
the csr control key. This allows for dif-
ferences in various TV sets.

The games are set up to permit use of
either a joystick or the keyboard as a con-
troller. However we learned that the
Aliens had a big advantage over us when
we tried to use only the keyboard. We
also wrecked more race cars than usual.
Conclusion: you really need a joystick
control to play the arcade games. The
high score indicates the highest total
reached, so you have something to shoot
for. We did not test the new Bally/
Midway series of games that Commo-
dore has just come out with as they had
not been released in time for our tests.

User Comments. The Commodore
VIC-20 is more computer for the money
than we had expected to see. It offers an
excellent low-cost way for a person to
start computing, yet there is enough pro-
gramming capability to maintain interest
and to learn programming, graphics, and
the fundamentals of music. Users can al-
ways take a break by plugging in a car-
tridge to play a wide variety of games.
With video and memory expansion units
installed, the VIC can also be used as a
word processor. Further, it can provide
low-cost access to the world of informa-
tion networks.

The VIC-20 has real computer capa-
bility, as well as being a commendable
games player and educational tool.

—Stan Veit

CIRCLE NO. 102 ON FREE INFORMATION CARD
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COMPUTER
SOURCES

By Leslie Solomon, Technical Director, and Stan Veit, Computer Editor

Hardware

IBM Expansion Options. Designed for
the IBM Personal Computer, the PC-
MATE Winchester/10 is a 10-megabyte
hard disk that contains its own power
supply and has six additional expansion
slots. The PC-MATE CMOS Memory
with battery backup is a 32K CMOS
memory card. The PC-MATE Speed
Disk is a floppy disk simulator using dy-
namic RAM and is compatible with nor-
mal system operation. It provides a speed
increase between 5 and 50 depending on
the operation being performed. The PC-
MATE Base Board parallel digital in-
digital out option has a basic set of 96
lines and can be further configured via

additional modules. Each Base Board
will support up to four *daughter”
boards for further expansion. Address:
ecmar Inc., Personal Computer Prod-
ucts, 23600 Mercantile Rd., Cleveland,
OH 44122 (Tel: 216-464-7410).

Apple 1l Printing. The PKASO Inter-
face adds text and graphics printing ca-
pabilities to the Apple Il and I1I comput-
ers. Characteristics include full “*snap-
shot” dump of a screen image, 16 level
gray scale printing, user created or soft-
ware defined characters, and both
HIRES and LORES graphics. It sup-
ports the Epson, Okidata, Centronics,
IDS, NEC, and C. Itoh printers. When
used with the Apple III, the interface
provides full printing and graphics capa-
bility in either the native mode or the Ap-

ple IT emulation mode. $165. Address:
Interactive Structures, Inc., 112 Bala
Ave., Box 404, Bala Cynwyd, PA 19004
(Tel: 215-667-1713).

Printer Adapter. The ADAX70 allows
Commodore/CBM computers to output
to the Epson MX-70 parallel printer. It
supports upper and lower case, and the
Epson MX-70 graphics. Its two-foot ca-
ble plugs into the PET IEEE port while
another IEEE card edge is provided. A
switch selects either upper/lower case,
u/l reversed, upper case only and graph-
ics. It works with WordPro, VisiCalc and
other software. Power is from the printer
or an external supply may be used. BA-
SIC 4.0 is required. $129. Address: Con-
necticut Microcomputers, 36 Del Mar
Drive, Brookfield, CT 06804 (Tel: 203-
775-4595).

Data Switch. Data-Path Director and
Data-Path Protector (key activated) is a
high-quality, gold-flashed contacts
switch that allows the user to select from
any of four terminals tied into its RS232
ports. It is compatible with all 25-line
RS232 ports. Models come with 2, 3, and
4 connections. Prices start at $195. Ad-
dress: EMS, 1861 Reynolds Ave., Irvine,
CA 92714 (Tel: 714-556-6111).

$850 CP/M. The 7809 Softboard Sys-
tem enables 6809 SS50 bus computers to

RemoveVocals

Remove the lead vocal and substitute your
own voice with most stereo recordings us-

ing our new, lo

CHARGE TO VISA ORMC TOLL-FREE
1-800-654-8657 9aMto 5PM CST MON-FRI

DIRECT INQUIRIES TO

BAA Electronics, Inc.

1020 W Wilshire , Oklahoma City, OK 73116 (4051843 9626

] DRush my Vocal ZapperKit, $24 95 plus $3 postage |

] & handling enclosed ]
] DSend assembled Vocal Zapper,$39.95 plus $3 post -1
1 age enclosed [ Send Free Catalog |
] ]
y name - - 1
| address 1
] ]
) oty state _ Zp __ ]
) PAIA Electronics, dept 10P 1020 W Wiishire, Okla City, OK 73116 |
- v - - e

CIRCLE NO. 45 ON FREE INFORMATION CARD

SEE YOUR DEALER TODAY

rANTENNAS -
-ACCESSORIES -

; l HERE’S A TIP
THAT'S PERFECT!

r‘ AM/FM AUTO RADIO
— AND CB

‘Firestik’II

GOLDEN SERIES

= .

BARE-HANDS TUNABLE
"NO TOOLS NEEDED”
HIGH PERFORMANCE ANTENNAS

ALSO ANTENNAS FOR
CORDLESS TELEPHONES
MONITOR SCANNERS

e

Dealer & Distributor Inquiries Invited
i SEND FOR FREE CATALOG

‘Firastik’ Antenna Company j
2614 East Adams/Phoenix, AZ 85034

|

Name |
Street I
l

I

City
State

Serving the Clzllpand
Communications Market Since 1962.
5-YEAR REPLACEMENT WARRANTY
CIRCLE NO. 42 ON FREE INFORMATION CARD
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DeVICE)

-] PHASOR PAIN FIELD — Patented and recently deveioped
Jil 'n our 1abs 1s being tested by Gov't for riot control. Soon to come
H under weapons restricions as an infernal machine. Easily hand-
j\y held. Hazardous IF NOT USED WITH DISCRETION
A PPF-1 PLANS (sold for animal control) $15.00
L INVISIBLE PAIN FIELD GENERATOR — Produces a di
rectional field of moderately intense pain 1o back of head up to
(0] 50" Cigarette pack size enciosure is easily hidden

IPG-3 PLANS IPG-3K KIT & PLANS
iPG-30 (assembled for ammal control) $59.50
S PHASOR STUN/BURNING WAND - Produces sufficient
electrical energy capable of burning flesh. intended as a person-
al defense device

PSW-3PLANS  $8.00 PSW-3K KIT & PLANS = . $59.50

RUBY LASER RAY PISTOL — Intense visible red. burns.
hazardous. with parts sources

RUBY PLANS {includes ali part sources) $15.00
CARBON DIOXIDE LASER — Generates 20-40 watts of
continuous power capable of burning. cutting, hazardous. {with
all part sources) $15.00
LASER RIFLE — Produces 200-3000 puises of 30 watt opti
cal energy Portable and easily hand-held

LRG-3 PLANS $10.00
LRG-3K KIT PLANS {minus diode) $129.50
POCKET LASER — For the beginner. visidle reo "‘optical
VErsion' . non-hazardous

LHC-2 $5.00 LHC-2K KIT & PLANS $24.50
HIGH POWERED PORTABLE ENERGY SOURCE
FOR LASERS AND MAGNETIC WEAPONS — Explod-
ng wires. shockwave. etc. Miniature size

HPS-1 PLANS $8.00 HPS-1K KIT & PLANS $49.50
PARTICLE BEAM WEAPON — PLANS $15.00

s INFINITY XMTR — Uses telephone lines for selective home
or office listening while away on business or vacation

$7.00 $44.50

4 INF-1 PLANS $15.00
c SEE IN DARK — Long range. total darkness
SD-4 PLANS $10.00

LONG RANGE WIRELESS MIKE — Crystal clear quaity
R miniaiure.
P FBT-7PLANS ~ $7.00 FBT-7K PLANS & KIT . $34.50
WIRELESS TELEPHONE TRANSMITTER — Long
g 2nge. aviomatic
VWPM-5PLANS $10.00 VWPM-5K PLANS & KIT $34.50

Send for FREE catalog descripton of above plus hundreds more
plans, kits and completed items. We accept MC or Visa or when
ordering. send check or money order. We pay shipping charges
‘on orders over $50.00. otherwise inciude 10% with remittance
SEND TO: SCIENTIFIC SYSTEMS

DEPT. Q1 BOX 716 AMHERST, NH 03031
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run CP/M software. The System will be
fully supported with optional copy utility
programs that permit the user to transfer
any type of file between CP/M and
FLEX, CP/M and 0S9 and 0S9 and
FLEX. Address: Meta Lab, 2888 Bluff
St., Suite 106, Box 1559, Boulder, CO
80306 (Tel: 303-499-4236).

Printer Graphics. GRAFTRAX-Plus
is an advanced graphics capability for
Epson MX Series printers, and is also
available as a retrofittable ROM. It offers
66 different type fonts including italics,
subscript, superscript, and international
symbols for most Western languages. It
can also underscore with one pass of the
printhead. Other features include pro-
grammable form length, horizontal tab
and right margin, software printer reset,
and true backspace. It can also produce
ultra high resolution bit image patterns
with up to 120 DPI horizontally and 216
vertically. Address: Epson America,
3415 Kashiwa St., Torrance, CA 90505
(Tel: 213-539-9140).

1BM PC Wire-Wrap. The PC-Proto1000
is a wire-wrap/prototype board for the
IBM Personal Computer. It takes advan-
tage of the maximum space available
within the PC. Address: Legend Indus-
tries Ltd., POB 112, Pontiac, M1 48056.

Software

Inventory Control. Written for the
TRS-80 Model II, INV-X is an inventory
control system that features built-in
sort/merge, a new hashing algorithm en-
abling 1.5 I/O’s even on a 28,000 stan-
dard reports, and a capacity of 6,600
records on the Model 11, or 28,000 for
unlimited disk storage. It requires a dual-
disk system with 64K of RAM and
TRSDOS. $299. CP/M and IBM PC ver-
sions soon to be available. Address:
Micro Architect Inc., 96 Dothan St.,
Arlington, MA, 02174 (Tel: 617-643-
4713).

Apple Programs. Apple Alarm moni-
tors on/off alarm switches and can sound
an alarm, or keep time when triggered. A
12-page application manual is provided.
Requires 32K, disk, DOS 3.2/3.3, and
Applesoft. $20. Hypnosis is an aid to sug-
gestive relaxation, behavior modifica-
tion, and trance induction. It uses photo-
optic and acoustic sensory stimulation
and is designed for professionals and stu-
dents of the medical, psychological, and
social sciences. Requires disk and integer
BASIC. $20. Address: Andent, 1000

POWER-LINE

FILTE

These filters protect any sensitive electronic
equipment from power line transient damage
and radio frequency interference. Both
models offer surge suppression for
power line '‘spikes’’. RF inter-
ference is suppressed using
both inductive and
capacitive components

ideal for computers,

test equipment, or TV.

LF2— A duplex outlet, 120V, 8 amps .. .$39.95

LF6—Three separately filtered duplex outiets,
120V, total fused capacity 15 amps.

power switch and indicator lamp . .. .. . . $69.95

Add $2.50 shipping and handling per order
Send check with order and provide street
address for UPS shipment. Ohio residents add
Sales Tax. Charge card buyers may call toll-free:

S==>J DRAKE |

OCTOBER 1982

= b=

1-800-543-5612

R.L.DRAKE COMPANY

540 Richard Street, Miamisburg, Ohio 45342
INSTITUTIONAL AND DEALER INQUIRIES INVITED

depreciate ‘em Now

Systems. these lantasti

function tnput signails

maost any mucro, Use as
add't ‘repeat’ circurtry)
printer or both Requires
writer motor. 5 VDC for
| Selectric

New Type Element

SAVE!"Untested version
service

In Ohio, or for
information, call:
1-513-866-2421

We Offer New & Used FLOP

G

omputer

CIRCL
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Parallel, TTL Input 170 ‘““Selectric”’®
TYPEWRITER / PRIgI‘ER

The manufacturer put 'em into storage to
AVAILABLE!! Removed from working

built-in driver and decoder circuitry and <
take TTL level. 6-bi character. plus 4-bit

» | O machine s complete and in operational condition! Inciudes schematics.
data. case. platen and ribbon

GE “Termlnet 340” BAND LINE PRINTERS

Write or Call for Qur Latest Flyer NOW!!!

Pr_oducts &
eripherals
nlimited

North Ave., Waukegan, IL 60085 (Tel:
312-244-0292).

VIC-20 Utility. Budget II maintains a
full calender years budget data on tape. It
requires each month’s net income, and 16
budget categories. Data is saved and re-
loaded at any time. Each month’s data is
displayed in dollar amounts, percent-
ages, and color bargraphs. In addition to
the 12 months, it can display the total
year amounts and monthly averages. Re-
quires VIC-1530 Datasette and 8K.
$9.95. Address: RAK Electronics, POB
158S, Orange Park, FL 32073.

Apple Forth. Forth-79 Version 2 is now
available for the Apple. Floating point
and HIRES graphics are also available.
It meets all the provisions of Forth-79
Standard. The base system includes a
screen editor, macro-assembler, string
package, 32-bit integer arithmetic, and a
200-page tutorial and reference manual.
$99.95. With enhancements $139.95. Ad-
dress: MicroMotion, 12077 Wilshire
Bivd.,, #506, Los Angeles, CA 90025
(Tel: 213-821-4340).

Apple Quick File 1ll. A simple data file
system for the Apple 111, Quick File 111
allows for simple arrangement of data
into alphabetic, numeric, date, or time

More BLOCKBUSTER BARGAINS!!

they're FINALLY

¢ machines have

Easily driven by
a typewriter (with
or as a KSR 1'0
115. 60Hz for type
TTL and 24 VDC for solenoids

ED &
OPERATIONAL!

‘Table Top" style case. Fach

Type element not included.

$21.00ea
Add $20 tor

170 Selectric

and

$399.00...

ing - Pay Shi on Delvery

of the above. otherwise whole & complete. May require some

$279.00...

Featuring
= Over 80% Off MIr.’s Lisl Prices o Microcomputer Compatible!
© 230 to 340 Lines per Minute! o 132 Columns. 64 Characters
« Fully Formed Characters o Nationwide Service from GE!
e Parallel Input! e Mir.'s Price Over $4K

These ultra-reliable, continuous-band

L|ke Printers offer speeds of over 230 lines per
minute, are fully operational and ready to
New‘ use. Built and serviced nationwide by
General Electric. Print band. schematics
‘CENTRONICS " and data included
1O OPTION 115 VAC. 60HZ ... $795%,,.
FROM G.E 1 Please Add $20 00 for Packaging

Shipped via Truck. Freight-Collect
PY DRIVES. DISK ORIVES, PRINTERS, & MORE at BARGAIN PRICES!

Select stered trademark of IBM Corporatior

WAREHOUSE:
18 Granite St.. Maverhill. Mass. 01830

MAIL ORDERS:
Box 204. Newton. New Hampshire 03858

TELEPHONE OROERS
&=
.

617/372-8637
Sorry. No Coltect Calls
€ NO. 41 ON FREE INFORMATION CARD

Mastercard & VISA Accepten
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BRAND NEW!
FIRST TIME
ANYWHERE!

ﬁ THE DARK!

With IR SCIENTIFIC'S
INFRARED VIEWER

Ineasytoassemble kit form

*Build it yourseit & SAVE!
eEverything you need incl. comp-
rehensive instruction manual
eLightweight binocular type case
*Factory preselected & pretested i

components 1
*For night surveillance, IR com- *<: _—t

munications & control.

document authentication.

thermatl viewing & more

Cat. No. 7289 Reg. $189.95

sAVE  Nowonly $1 7995

$ 00 Mass Res Add 5% Sales Tax
Shipping & Handling Add $3 per kit

S PEC IFICATIONS : n—

Image Converter —Type 6032

Spectral P —500 10 1200

Resolution —50 linesimm

Magnitication -

Focus Range —3 1t to Infinry

Lens ~150mm, 13.0 10* field intrared 1elephoto
and 10 X Ramsden eyepiece

Infrared Saurce —800 nanometer, 4500 max. candlepower

Case Size =7 R 6% x 2%

Power Requiremeni—6V DC (4 "D cells or sgqulv not inci)

Send For FREE POLY PAKS CATALOG

Order by Mail or Call TOLL FREE

800-343-3086

Mass. Res. Call 617-245-3828
ORDER SHIPPED IN 24 HRS.

Loty [okr 1nc

16-18 Del Carmine St.. PE-10 h__ o
Wakefield, MA 01880
CIRCLE NO. 3 ON FREE INFORMATION CARD

{800 max)

THE
SINCLAIR
ZX81

Programming for

Real Applications
<

Randle Hurley

Here are 11 fully documented programs
which will cast aside any beliefs that the
ZX81 is too small for any real programming
work.

These programs not only work —they are
true work horses, doing real jobs in a vari-
ety of environments. Designed to run with
the 16K memory module, the programs in-
clude a bulk storage program, word pro-
cessor, financial applications, banking
uses, plus educational programs.

Software available on cassette and can
be ordered from back of book. Programs
will also run on the Timex Sinclair.

166 pages $9.95

+~ YES, Please send me THE SINCLAIR
ZX81 by Randle Hurley. | understand |
may return it for a full refund if | am not
satisfied.
I enclose $9.95 plus $1 to cover the
shipping and handling.
Or call our toft free number
800-547-1842 to charge your order on
VISA OR MI/C.
Please send me your free catalog.

Name

Address

City, State, Zip
MAIL TO: dilithium Press, P.O. Box 6086,
Beaverton, OR 97075.

Pe
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order and produces reports in either of
two formats—tables (rows and col-
umns); or index card format. Quick File
IIT can calculate totals and subtotals of
numeric information, it can also allow
for the choice of which rows and columns
are to be printed and in what order. This
program requires an Apple III system
with at least 128K bytes of RAM. $100.
Scheduled to be available in August
1982.

Apple LOGO. Requiring an Apple II
with a 16K RAM extension, this MIT
LOGO package includes the LOGO lan-
guage system, a unique instant LOGO
tutorial program, an introduction to
LOGQO, a very fascinating teaching pro-
gram called Alice in Logoland, and a
LOGO back-up disk. It also works in col-
or. Materials describing the Young Peo-
ples LOGO Association are also avail-
able. $179.95. Address: Krell Software,
21 Millbrook Drive, Stony Brook, NY
11790 (Tel: 516-751-5139).

Genealogy Program. Your Family
Tree, is a genealogical program that sets
up a data base to hold pertinent informa-
tion about each ancestor including name,
date, place of birth, marriage, and death
information, plus a comment line. Ac-
cess is virtually unlimited, with full
search capability on any key field using
full or partial information. For TRS-80
Model 1 and III. Cassette or diskette.
$29.95. Address: Acorn Software Prod-
ucts Inc., 634 North Carolina Ave., S.E.
Washington, DC 20003 (Tel: 202-544-
4259).

6809 FORTRAN. Running under
FLEX and UniFLEX, this compiler
complies with ANSI FORTRAN-77
(ANST X3.9-1978) subset of FOR-
TRAN, with the following exceptions;
INTRINSIC and SAVE statements are ig-
nored, EQUIVALENCE is not currently
implemented, BACKSPACE is allowed on
direct access files, ENDFILE performs no
useful function, statement functions are
not supported, variable names may be of
any length with 7 characters significant,
all keywords are reserved names, and di-
rect access files are not available under
FLEX. It includes modules for 16.8 digit
floating point arithmetic, standard scien-
tific functions, complete file manipula-
tions, runtime traceback features, and a
post-mortem dump. Available on 5- or 8-
inch diskette. UniFLEX version is $450,
FLEX is $375. Address: Technical Sys-
tems Consultants, Inc., Box 2570, West
Lafayette, IN 47906 (Tel: 317-463-2502).

Apple Utility. The Manager contains
programs to set up a turnkey memory
management system for the Apple mak-
ing use of either one or two 16K boards.
HIDOS loads the DOS onto one 16K
card, thus freeing the normally occupied
10.5K space. It will also alter a copy of
the System Master so that its utilities
make full use of the extra memory.
HIDOS then looks for a second 16K card
and if found, loads an alternate language.
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SOLIDOS makes a 16K card into a small
(45 sector) disk emulator. $34.95. Ad-
dress: Omega MicroWare, 222 S. River-
side Plaza, Chicago, IL 60606 (Tel: 312-
648-4844).

IBM SuperCalc. This spreadsheet takes
advantage of the color capability of the
IBM Personal Computer. The additjonal
memory allows users to fill in all 16,000
cells with 5-digit numbers, and will allow
10 year projections month by month.
Negative values and diagnostic messages
are displayed in red, with protected for-
mulas displayed in yellow. Address:
Sorcim, 405 Aldo Avenue, Santa Clara,
CA 95050. (Tel: 408-246-2181).

HP8S5 Utility. The Professional Organiz-
er is a personal data base management
program for the HP-85 that does not
have a disk. Data may be manipulated
using ADD, DELFTE, LIST, CHANGE, IN-
SERT, and TALLY commands. Data files
may be saved on and restored from tape
cartridges. A linking program enables
qualified BASIC programmers to inter-
face with the program. It is supplied on a
tape cartridge. $149. Address: SCELBI
Inc., 35 Old State Road, Oxford, CT
06483. (Tel: 203-888-1946).

VisiCalc Utility. The Consolidator links
VisiCalc files and allows manipulation of
totals without requiring the user to re-en-
ter information. It will also print out
VisiCalc commands, formulas, and loca-
tions where they apply. It will handle any
matrix size, column widths, rows and
columns that can be accomodated on the
Apple. $49.95. Address: Omega Micro-
Ware Inc., 222 S. Riverside Plaza, Chica-
go, IL 60606 (Tel: 312-648-4844).

ZX80/ZX81 Stock Programs. These
programs help make intelligent decisions
on stock market and call option strate-
gies. One program keeps an up-to-date
portfolio of up to ten different stocks and
calculates accrued dividends, gains,
yields, and length of time each stock
held. The second program analyzes call
option strategy when purchasing a stock
and selling a call option against the same
stock. Both programs account for broker
commission, and have Copy commands
for the ZX printer. Both programs re-
quire 16K of RAM and are supplied on
cassette. $29.95. Address: M.H. Marks
Ent., 315 Throneberry Court, Pitts-
burgh, PA 15237 (Tel: 412-486-1694).

Check Accounting. MAXI CRAS is a
personal accounting program that can
print checks, balance the account, and
reconcile it with bank statements. It can
handle an almost unlimited number of
checks and deposits each month. As
many as 223 income and expense ac-
counts are supported. It also interfaces
with VisiCalc. Requires a 48K TRS-80
Model I or III with two disk drives and
printer, $99.95. Address: Adventure In-
ternational, Dept. G., Box 3435, Long-
wood, FL 32750 (Tel: 800-327-7172).
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AST month, in Part 1 of this arti-

cle, we discussed some of the prin-
ciples of speech production and synthe-
sis and developed a circuit for your
computer to accomplish such synthesis.
Here is a description of the software re-
quired and several practical applica-
tions for the project.

Software. The 64 phonemes produced
by the SC-01 synthesizer chip are given
in Table I. Accompanying each hex
phoneme code is its symbol, average
duration in milliseconds for a 720-kHz
clock, and an example word. The italic
segments of the example words demon-
strate the use of the particular
phoneme.

The assembly listing of a vocabulary
development program, written in 8080
machine language, and too long to be
reproduced here, is available at mailing
cost as shown in the Parts List. The op-
eration of the program can be under-
stood from the comments in the source
listing.

Five commands are available via the
program. The first (XAn; n=0-3) sets
the amplitude (audio output power) of
the system from zero through two dis-
crete volume settings to full audio out-
put; the second (XFn; n=1-16) adjusts
the synthesizer clock frequency in 16
discrete steps to make possible many
different intonation variations; the
third (XIn; n=1-4) sets the inflection
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A speech synthesizer
you can build for use

with an S-100

&«

BY RANDY CARLSTROM

(pitch) of the audio output; the fourth
(XE) sets the synthesizer in the sound-
effects mode to create all types of hu-
man and nonhuman sounds; while the
fifth (XS) sets the synthesizer to the
normal (speech) mode.

Any of these commands may be used
an unlimited number of times in pho-
neme sequences for dynamic parameter
control of the synthesized signal such
as intonation and stress pattern varia-
tions during the production of words.

There are also two control functions
available to the user. Striking the ESC
key will cause the current phoneme se-
quence to be repeated while control-C
exits the program and returns to a user-
defined memory location (see line 0415
of the program source listing).

Words are programmed into the syn-
thesizer via the system keyboard by en-
tering the appropriate sequences of
phoneme symbols from Table 1. All
phoneme symbols, including any com-
mands used, must be separated by com-
mas. Typing a carriage return (RET)
will terminate the current phoneme in-
put sequence and initiate its execution.
Commands appearing in a sequence do
not go into effect until the next pho-
neme in the sequence is encountered.
Parameter values altered by the various
commands remain current until
changed otherwise.

As an example of phonetic program-
ming, try entering the following famil-
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bus computer

THIS IS YOUR

« GOMPUTER
SPEAKING

PART 2

jar words: ‘‘PAI1,P,AHL,UH3,P,YI,
IU,L,ER,PAO,EH3,L,EH1,K,T,R,
AH1,UH3,N,12,K,S,PA1 RET;” or
this sequence, which uses one of the pa-
rameter control commands for a special
effect: “PAI1,XA3,EH,K,0,XA2EH,
K,0,XA1,EH,K,0,PAl RET.”

Note the PA1 (pause) phoneme ap-
pearing at the beginning and ending of
both phoneme sequences. This is neces-
sary for proper operation of the SC-01’s
dynamic articulation controller, to
maintain articulation of the first and
last sounds in the sequences. The pro-
gram automatically inserts a PA1 pho-
neme at the beginning and ending of
phoneme sequences, but it is good prac-
tice to also explicitly include the PA1
phonemes, should the sequences be lat-
er transferred to a ROM (or other type
of storage media) for use without the
program.

A PAOQ (short pause) phoneme may
be used between words for rhythm, as
was done in the first example. This pho-
neme is also sometimes used to separate
fricative stop sounds (T,DT,K, and P)
when they occur consecutively in a
phoneme sequence. An example.of this
usage is in the word affecr (UHI,
F,EH,K,PA0,T).

Developing vocabulary words for the
synthesizer is basically a trial-and-error
method. Slowly pronounce the words
to be synthesized out loud several
times, noting the different sounds com-
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Fig. 8. At (A) is an extract of a
typical vocabulary table (numerical
values are hexadecimal).

(B) A modification of an
application program to include
vocal output. (C) A speech driver
interrupt-servicing routine.

FogrAsroe
3E | Pal
E |o }
1A J
36 J1u )'UNE"
28 Ju
20 |N )
3E | Pal
3F |sTop
3E | Pal
E |0
a lo |
32 |uHl
8 |L “uLy”

15 | am
20 |EH3

[ 29 |v
3E | Pa
3E STOP

r_§E_1PAI

b1
A

prising each word. Using Table I, select
the phoneme symbols corresponding to
each word sound, and enter them into
the computer in the order of their oc-
currences in the words. Carefully listen
to the synthesizer’s output, paying par-
ticular attention to the proper dura-
tions of syllables and the rhythm of
each word. Adjust the phoneme se-
quence as many times as necessary to
achieve the desired pronunciation.
Here are two examples:

Word: intruder

Initial sequence:I,N,T,R,U,D,ER
Refined sequence;
11,I3,N,T,R,IU,U1,Ul,D,ER,R
Word: amplifiers

Initial sequence:
AEMPL,LFY ER,S

Refined sequence:
AE1,LEH3,M,P,L,13,F,AH1,EH3,AY,
ER,Z

Once vocabulary words have been
developed, the binary phoneme codes
can be transferred to a ROM or look-up
table in the computer’'s RAM for use
with other programs. Fig. 8B illustrates
a method of using the synthesizer with
user-defined application programs, and
a vocabulary look-up table (Fig. 8A).
When a word is to be synthesized, the
main program initializes an index
pointer P to the beginning address (the
first phoneme) of the desired word in
the look-up table.

The computer’s interrupt system and
synthesizer hardware are enabled, and
the main program resumes execution.
The synthesizer servicing routine of

APPLICATION
(MAIN) PROGRAM

WORD
STARTING
‘ADDRESS —p

= —re

ENABLE SYNTH
" HARDWARE 8
CPU INTERRUPTS,

INTERRUPT

P =16 BIT POINTER

(P} = CONTENTS OF THE
MEMORY LOCATI(ON

REFERENCED BY P

“STOP"
PHO;‘EME

i b

e, S
ENABLE
cPU
(INTERRUPTS

DISABLE
SYNTHESIZER
HARDWARE

RETURN
N TO'MAIN
RESUME MAIN A L
PROGRAM
B C
+V
PRESETABLE
COUNTER ROM/EPROM SC- 01 R
LOAD ————p41 04D 09 -D5| APO-P5 MCRC|
— MCX
(S
+v gl
MESSAGE JAM ADDRESS = o)
STARKING INPUTS  OUTPUTS INPUTS 06 P30

CLOCK<J——

2 I<OluF

STB AF f—N AUDIO
o7 A/R AOE——— gsAIES?_
| T
—

MESSAGE o

COMPLETE

Fig. 8 Block diagram of a stand-alone, multiple-message speech synthesizer.

Fig. 8C is called each time the synthe-
sizer hardware interrupts the CPU, i.e.,
whenever the synthesizer is ready to ac-
cept a new phoneme. Each time the
routine is entered, the contents of the
memory location referenced by the in-
dex pointer is sent to the phoneme data
port of the synthesizer. The pointer is
then incremented to the next location
in the table, in anticipation of sending
the next phoneme. A STOP phoneme
(3FH) signals the end of the phoneme
sequence for the particular word, and
the CPU’s interrupt system is re-en-
abled or left disabled depending on
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whether the end of the word has been
reached. Note that the two inflection
bits (XIn) are included in bits 6 and 7 of
the phoneme data byte (bits O through 5
are reserved for the actual phoneme
code). The parameter control bits can
also be updated in a similar manner.

Applications. Now that we have a
means of developing vocabulary words
for the synthesizer, let’s explore some
ways in which the synthesizer can be
used. The most obvious is a talking
computer terminal. With it, you can fi-
nally give your infallible electronic

POPULAR ELECTRONICS
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The Gompuizr Book Gl
The ONLY Book Club

| dedicated exclusively to

| ~ the special interests of

microcomputer hobbyists

and experimenters
. . . the latest books and
software at the lowest prices!

Select 9 fact-filled books
for Only $z g& (total value up to $94.75)

List $11.95

R
Towers' International

Transistor Selector How to Make Money-

e with your
Microcomputer
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List $14.95
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List $19.95

List $15.95
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7 very good reasons to try
The Computer Book Club

Blue Ridge Summit, PA 17214

» Reduced Member Prices. Save up to 75 % on books sure to
increase your know-how

+ Satisfaction Guaranteed. All books returnable within 10
days without obligation

+ Club News Bulletins. All about current selections —mains.
alternates, extras —plus bonus offers. Comes 13 times a year
with dozens of up-to-the-minute titles you can pick from
+ “Automatic Order.” Do nothing, and the Main selection
will be shipped automatically! But . . . if you want an
Alternate—or no books at all—we’ll follow the instructions
you give on the reply form provided with every News
Bulletin

« Continuing Benefits. Get a Dividend Certificate with every
book purchased after fulfilling membership obligation, and
qualify for discounts on many other volumes

+ Extra Bonuses. Take advantage of added-value promo-
tions, plus special discounts on software, games, and more
+ Exceptional Quality. All books are first-rate publisher’s

The Gompuizr Book Gl

Blue Ridge Summit, PA 17214

Please accept my membership in The Computer Book Club
and send the 5 volumes circled below, billing me $2.95 plus
shipping and handling charges. If not satisfied, [ may return
the books within ten days without obligation and have my
membership cancelled. [ agree to purchase 4 or more books
at reduced Club prices (plus shipping/handling} during the
next 12 months, and may resign any time thereafter.

335 336 337 338 806 1055 1062
1088 1111 1160 1169 1205 1209 1241 1251
1271 1275 1276 1295 1299 1330 1333
1345 1391 1394 1396 1398 1414 1416 1466

Name __ Phone

Address
City

State __ Zip
{Valid for new members only. Foreign and Canada add 20%. Orders outside U.S.

or Canada must be prepaid with internatior.al money orders ir U.S. dollars.)
This order subject to acceptance by The Computer Book Club PECC-1082
—r . . r.rr.irn rr r i I 1 ' B 1|

e ————

=
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TABLE I.—PHONEME CHART chess companion a personality with a

voice. You can warp around an un-
charted region of space as captain of the

Phoneme Phoneme Duration Example Phoneme Phoneme Duration Example USS Enterprise as you receive verbal
Code  Symbol  (ms) Word Code  Symbol  (ms) Word status reports from your crew. Realis-
00 EH3 59 jacket 20 A 185 day tic, simulated sounds of phaser fire, ex-
01 EH2 71 enlist 21 AY 65 day plosions, red alerts, etc. are also possi-
02 EHA1 121 heavy 22 N 80 yard ble with the sound effect abilities of the
03 PAO 47 nosound 23 UH3 47 mission  synthesizer.
04 DT & butter 24 AH 250 mop There are also many practical appli-
82 212 1(7); m:g: 32 (P) 132 gglsdt cations of the speech synthesizer. How
07 ZH 90 gy 57 | 185 pin aboui using its 1r_nult_llmgual _al_nllty n z}
08 AH2 71 honest o8 U 185 move trans. gtlon_app ication, or giving a ver
09 3 55 inhibit 29 v 103 any bally impaired person a v_01ce? There
0A 12 80 inhibit 2A T 71 tap are many areas of education where a
0B " 121 inhibit 2B R 90 red speech synthesizer might also be
0oC M 103 mat 2C E 185 meet employed.
0D N 80 sun 2D W 80 win The SC-01 chip can be used in a
0E B 4 bag 2E AE 185 dad stand-alone voice system by supplying
OF v 4 van 2F AE1 e after it with phoneme-select code sequences
DG g gE R A% b o descome/RoM o
12 Z 71 o 30 UH1 103 e as shown in Fig. 9. Typical apphcatans
13 AW 146 Gl a3 UH 185 cup of such a system would be a talking
14 NG 121 thing 34 02 80 for clock or in robotics, where fixed vocab-
15 AH1 146 father 35 03 121 aboard  ularies are acceptable.
16 001 103 looking 36 19] 59 you As a final application example, let’s
17 00 185 book 37 u1 90 you see how a speech synthesizer can be
18 L 103 land 38 THV 80 the used in the home.
19 K 80 trick 39 TH 4 thin Using an 8080-based CPU module
s 2 Cilag i el = }gg g’e'f (See “Designing with the 8080 Micro-
1C G 71 get 3c E1 121 be processor, Part 2,”” PopULAR ELEC-
1D F 103 fast 3D AW 250 call TRONICS, October 1981 0 p80) an “elec-
1E D 55 paid 3E PA1 185 no sound tronic helpmate” can be constructed.
1F S 90 pass 3F STOP 47 nosound The operating program, speech recog-
nition word templates, and speech syn-
/T/ must precede /CH/ to produce CH sound. thesizer vocabulary (look-up) tables are
/D/ must precede /J/ to produce J sound. stored in the CPU module’s EPROM
= - memory. Lights and appliances can be
controlled from a remote control sys-
tem (such as Radio Shack’s Plug’n Pow-
er control center), which is interfaced
to an output port of the CPU module. A
12-V battery back-up circuit powers the
critical security portion of the system in
the event of a power failure as shown in
= Fig. 10.
DOOR QUTDOOR 3 . .
SENSORS SENSORS In this approach, the primary inputs
to the system are verbal commands via

VIA INTERCOM
- —-LINES OR AC-—
HOUSE WIRING

SPEECH {OUTDOOR)
SYNTHESIZER

{INDOOR)
16-CHANNE L

AC REMOTE -
CONTROL G (O MULTIPLEXER

T0
POWER-CONTROL
RECEIVERS VIA AC{

HOUSE WIRING TRANSMITTER
I/ ‘(INDOOR)

I 4

[

SPEECH b

RECOGNITION 1 ok
. ) HARDWARE -
Fig. 10. A home voice-control !
system. Vocal input/output is !
achieved using the speech | | N__ANALOC MULTIPLEXER CONTROL_ -
synthesizer described in the text
and a speech recognition system. LINE voLTace
are BATTERV BACKUP
AC MAINS
46 POPULAR ELECTRONICS
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between the forces of the Colonists
and the Kryon_Empire. Join an inter-
galactic shootout.with up to eight star-
ship commanders transmitting orders
from the keyboard cockpits of their
craft anywhere in the U.S.A.

Attacking, eyading, scanniig, com-
municating. That's MegaWars. Easy
to learn but difficult to master. That's
why CompuServe will.give one free

hour to every MegaWar's player enter-
ing a game before December 31, 1982.

CIRCLE NO. 17 ON FREE INFORMATION CARD

You'll receive the illustrated guide to
CompuServe, America's most campre-
hensive Videotex service, plus the
MegaWars Commanders Briefing.

CompuServe

5000 Arlington Centre Bivd.
Columbus, Ohio 43220

800-848-8990
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“ItSallin that box, hunh?”
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28K Commodore VIC
Personal Computer $ 2 5 9
(60% more powerful than VIC-20)

FOR THE SPECIAL SALE PRICE OF $259.00, you get the Commodore
VIC-20 computer, plus we add 60% more programming power. This pow-
erful full sized extra featured computer includes the 6502 microprocessor
(LIKE APPLE), 20,000 bytes ROM with a 16K extended microsoft LEVEL
11 BASIC, 8000 bytes user RAM, plug in expandable to 32K RAM, 66 key
typewriter professional keyboard with graphic symbols on keys, 16 colors
with command keys, sound and music, real time, upper/lower case, full
screen editing cursor, floating point decimal and trig functions, has high
resolution graphics, 512 displayable characters, test display is 23 lines, 22
characters, will accept TAPE-DISK-PLUG IN CARTRIDGES. We have great
games and many other programs. It has low cost, direct plug in peripherals,
does not require an expensive interface board for modems, printers or flop-
py disks, connects to any TV, includes AC adapter, RF modulator, switch
box, self teaching instruction book, 90 day immediate replacement war-
ranty, comes in a beautiful console case for only $259. (You can geta 41K
COMMODORE VIC for $339) We stock more VIC-20 programs than any-
one!—Write for free catalog'

15 DAY FREE TRIAL. Return within 15 days complete and undamaged
for refund of purchase price.

DON’'T MISS THIS FANTASTIC SALE!! Phone 312-382-5244 to
order and get delivery in 2 to 7 days, or send a certified check, money ordet
or personal check to: PROTECTO ENTERPRIZES, BOX 550 BARRINGTON,
ILL. 60010. WE HONOR VISA AND MASTER CHARGE, ship COD. Add
10.00 for shipping, handling, insurance. lllinois residents add 6% tax.

CIRCLE NO. 26 ON FREE INFORMATION CARD

WWW._ akmerieaniadiahistary com

speech synthesizer

intercoms located in strategic locations
of the house. The CPU module “de-
codes” the verbal commands using an
integrated speech-recognition system
and processes them accordingly. The
speech synthesizer’s output is also
piped throughout the house using the
intercom system. If but even one wire-
less intercom is used, adding a “termi-
nal” at any location is as easy as plug-
ging the intercom into the nearest
outlet. This technique may be carried a
step further to even include two-way
radio links to the CPU module. Thus,
there are many applications possible
with this type of 1/0.

A real-time clock (RTC) can be em-
ployed to facilitate time and date-relat-
ed functions of the system. These func-
tions may include remembering an
appointment, pseudo-randomly turn-
ing house lights on and off as a security
measure, turning an electric blanket or
coffee pot on or off, or announcing the
time. These functions can be invoked
by verbal commands from any inter-
com location in the house.

Various sensors installed around the
house and premises communicate with
the CPU module via the intercom sys-
tem or via simple remote transmitters
installed in the vicinity of each group of
sensors. Each sensor generates a unique
frequency (in the ultrasonic range)
when triggered, thereby enabling the
CPU module to identify the triggered
sensor(s) and take appropriate action.

To eliminate much of the unsightly
wiring, each sensor may utilize an in-
frared emitter, which is driven at the
sensor’s unique assigned frequency. An
infrared detector in each remote trans-
mitter (or intercom) receives this infra-
red energy, and relays the sensor’s fre-
quency (“device code”) to the CPU
module via the house wiring (or inter-
com system) for detection. The detec-
tion circuitry basically consists of a fre-
quency-to-voltage converter connected
to the input of a dot/bar display driver
IC operating in the “dot” mode. The
outputs of the display driver are con-
nected to an input port of the CPU
module for sampling. LEDs connected
to these outputs also provide a visual
indication of the sensors’ status.

Besides the types of sensors depicted
in Fig. 10, the sensors may also include
dual infrared beams across doorways,
allowing the CPU module to keep track
of the number of people in each room of
the house. The CPU module may use
this data to turn lights off automatical-
ly when the last person has left the
room, or to “‘talk” a burglar out of the
house (such as after a pre-specified time
of night or whenever the house is sup-
posed to be unoccupied). o

POPULAR EL”CTRONICS
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“Ourreputation rests on
digits, decimal points,and details.
We wouldn't trust them to anything less
than Scotch Brand Data Cartridges.

Bill Birkett, Vice President,
Trade Graphics, Inc.,
Livonia, Michigan

The unique design of a data
cartridge provides great reliability,
high storage capacity and long
tape life. And where could you
possibly get better data
cartridges than Scotch Brand,
made by 3M, the people who
invented the data cartridge
system itself?

3M controls every step in manu-
facturing. Top quality magnetic
tape and precision components
are part of every Scotch Data
Cartridge. Over twenty-five years
of service to the computer in-
dustry assure you of the utmost
reliability.

Scotch Data Cartridges are
available in miniature DC 100A,
the standard-size DC 300A and
now, an extra-length DC 300XL
with 50% more storage capacity.
They are compatible with most
cartridge systems including
Hewlett-Packard, IBM, NCR,
Tektronix and Tl

To find out where you can find
Scotch Data Cartridges or virtually
any other data recording medi-
um, call toll-free: 800-328-1300.
(In Minnesota, call collect:
612-736-9625.) Ask for the

Data Recording Products Division.

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

CIRCLE NO. 1B CN FREE INFORMATION CARD
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Try this with an ordinary coniputer.

The new Epson HX-20 is no ordinary computer.
Not by a long shot. It's the world’s only Notebook
Computer with the power of a desktop and the
portability of a handheld.

So you can do serious computing, data proces-
sing, even word processing. Anytime. Anywhere.

To start with the HX-20 has 16K RAM (option-
ally expandable to 32K), 32K ROM (optionally
expandable to 64K), RS-232C and serial inter-
faces, a full-size ASCII keyboard, a built-in micro-
printer with dot addressable graphics, a scrollable
LCD screen, five programmable function keys,
and ... well, that’s just the beginning.

The HX-20 is small enough to tuck inside a
briefcase or under your arm. It runs on internal
power for 50-plus hours and recharges in eight. It
lets you interface with peripherals like MX Series
printers, the CX-20 battery-powered acoustic
coupler, a barcode reader, and audio cassette.
And you can even get it with options like a micro-

== t— - -
e
-~

cassette drive, RCM cartridge, floppy disk and
display controller.

Now, prepare to have your mind boggled by
one more feature: the price. The Epson HX-20
Portable Notebook Computer retails for less than
$800. That's right — less. Which means it’s just
right for students, businesspeople, kids — any-
body who’s looking for an affordable way into
serious computing.

Powerful. Portable. Affordable. The HX-20 is
just what you’d expect
from Epson.

The extraordinary.

EPSON

EPSON AMERICA, INC.

COMPUTER PRODUCTS DIVISION

3415 Kashiwa Street - Torrance, California 90505 - (213) 539-9140
CIRCLE NO. 59 ON FREE INFORMATION CARD
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GCommunications Networks for Gomputers

BY STAN VEIT

OCTOBER 1982

THE American telephone system spans the
nation and r=aches into almost every home,
store, factory and office. It’s also connected by
cable and satellite into an international network
that enables us to talk with people all over the
world just by dialing a number. This familiar
communications network was originally de-
signed for voice transmission, but nowadays it’s
also used to fransmit digital data.

In this article we’ll explore the communication
networks that use telephone lines to transmit
digital information. We’'ll take a look at the com-
panies that provide the information, learn how
to use their services, find out what they cost,
and how to access them. Finally, we’ll investi-
gate other avenues of communications like tele-
vision cable and local computer networks.

Data-Communication Networks. Thers
are many data-communicaton networks tha:
transmit digital data across the country. They
receive the data from local sources and corr-
pressitinto “packets” thatars sentin & continu-
ous stream from point to point. At the destine-
tion, the data is routed over local lines t2
receiving terminals. As a reault of this efficien:
utilization of transmission time, the data ne:z-
works can charge much less than if an individual
leased a line from AT&T for computer-to-com-
puter communication.

The principal companies in this business ars
Tymnet, which is part of a computer time-shar-
ing company called Tymshare, and G.T.E.
Telenet. It's expected that American Bell, the
new data-communications subsidiary of AT&T,

Communications and information transfer
expand the ability of small computers
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NEC's crisp, dear. high-performance JC1202 RGB color monitor, an NEC’s classic JB1201 green monitor, one of microcomputing’s
industry standard. Also available, the JC1201 composite video version.  performance legends. Easy on the eye, and the checkbook.
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Our impressive new NEC dot matrix printer. Parallel interface, 100 cps, 2k buffer, pin o friction
feed. Stunning performance and compatibility in the hottest new periptreral of the year.

Give your IBM system some NEC,
and watch its performance soar.

You don't need an all-NEC system to benefit Shack®, and Azari® computers, not to men-
from NEC peripherals. tion our own outstanding NEC PC-8000
Our sparkling new JC1203 color series. Also available is a brand new, ex-
monitor is plug and pin compatible with the  tremely low cost, NEC green monochrome
16-color IBM® PC, and delivers the bright, monitor, the JB1260, perfect companion
sharp clear, and stable screen image for for an Osborne®, for instance.
which the entire NEC line has _~ ~__ Askyour dealer for a dem-
- long been famous. Similar com- & (\ \ "\ onstration. Or write us
patibility is available to ¢ <A<\ at 1401 Estes Avenue, Elk
owners of Applell®, Radio /) 211 Grove Village, IL 60007.
]

LAE

nerscas)) 4

!

| Productivity
" at your fingertips™

N F (
\§ M ¥
NEC Home Electronics (U.S.A.), Inc.
Personal Computer Division

Nippon Electric Co., Ltd., Tokyo, Japan

CIRCLE NN. 68 ON FREE INFORMATION CARD
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and 1BM will become very active in this field.
Telenet and Tymnet are providing most of the
data-communication services for the computer
information networks.

Computer Networks. In general, computer
networks are groups of computers connected
by wires, sharing large resources such as print-
ers and data storage devices. However, the
term “networks’ has become one of the buzz-
words of the decade and has been used to de-
scribe several very different operations. For ex-
ample, computer networks are quite different
from time-sharing systems. A time-sharing sys-
tem has one or more large computers at a cen-
tral location. Clients use remote terminals to ac-
cess the computers and then use them as if they
were in the same office. The computer network
also has one or more large computers accessed
by remote terminals. However, the large com-
puters provide predetermined information ser-
vices and some computing services. Typical of
the information services they provide are news-
papers and magazines, electronic mail, banking
and purchasing, reservations and travel, games
and personal communications.

Two of the largest networks were started sev-
eral years ago by time-sharing services as a
method of using their large computer and com-
munications resources during the hours when
businesses were closed. The Source (1616 An-

A star network.

derson Road, McLean, VA 22102) and Compu-
Serve (5000 Arlington Centre Blvd., Columbus,
OH 43220) were the first of the public computer
information networks and are still the most
prominent.

On a smaller scale, Dow Jones Electronic
News Service, once a local service for Wall
Street users, is now a national information net-
work providing a variety of financial services.

Lockheed Information Services, Palo Alto,
CA, started a “‘data base of data bases” and it
has grown to be the largest source of research
information in the world. Called Dialog, it pro-
vides index information on the contents of thou-
sands of data bases.

There are many other specialized networks,
some of which are described later in this article.
Furthermore, new companies are entering the
field every month. American Bell says it will pro-
vide services that are extensions of the busi-
ness of moving data. It is thought that they may
offer information services.

Another new company has been started by
Kemmons Wilson, the founder of Holiday Inn.
He will franchise local outlets for a new comput-
er information utility called INC Telecommuni-
cations, which will use the satellite facilities of
National Public Radio. Steven G. Wozniak, one
of the founders of Apple Computer, has been
engaged to write the software needed for the
new system.

WWW ametrcaaradiohistery com
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Network Costs. Naturally, these computer
services all cost money. The subscriber pays an
initial fee when he joins the network. An ID num-
ber is assigned and the subscriber chooses a
secret password for his account. The charges
for use of the network are calculated by the
length of time that the subscriber is connected
and for any extra services he orders. There are
higher charges for service during “‘prime time”’
business hours.

In addition, when special commercial and fi-
nancial services are accessed, extra charges
are common. For example, Dow Jones may be
accessed from CompuServe at an extra charge.
Other special services are extra, too. For in-
stance, most of the computer language man-
uals are charged to the subscriber’s account, as
are special printing services and diskette copies
of software. Payment for the network service is
charged to the subscriber’s credit card. More-
over, the initial registration fee covers only a
minimum amount of disk storage, with extra
storage available at additional cost. Also re-
member that, in addition to the network’s fees,
the user must pay for telephone service.

Network
Oneration

THE Source and CompuServe operate similar-
ly, but there are differences that make the use of
each a separate experience. To illustrate this,
we will discuss the operation of each system.

CompusServe. This is a network service oper-
ating out of Columbus, Ohio. It is a subsidiary of
the H&R Block company. A CompuServe sub-
scriber joins the system after paying a modest
fee of about $20, which includes an hour of use.
Usage time is $5 per hour except for ‘“‘prime
time” hours when it is higher. The new subscrib-
er is given a guestionnaire, an I.D. number, and
a password.

The user dials a local-access number and
waits for a high-pitched tone. Then he places
the telephone handset into the rubber cups of
an acoustic-coupler (or similar type) modem. If a
direct-connect modem is used, the procedure is
slightly different. You call the local number us-
ing the phone or the computer keyboard (de-
pending on the modem) and the connection is
made automatically. At this point, the system
begins communication with the caller. The sys-
tem prompts the caller to identify himself as a
subscriber; and the caller responds by entering
an identification number and password. This is
called the system sign-on (or log-on). It not only
identifies the caller, but adjusts the system out-
put to the precise equipment he is using. The
subscriber is now confronted with the top level
of the system menus. He then makes a selec-
tion from one of the following broad subject ar-

eas: Business And Financial Services, Personal
Computing Services, or Home Services.

The business services include stock and
commodity data bases and quotation services.
Electronic mail service is also provided. The
home services provide computerized banking,
buying and selling of merchandise, local and na-
tional news, and schedules for airlines, trains,
buses and theaters. You can make reservations
and purchase tickets through this service. A
subscriber can also contact other subscribers
all over the country in a simulation of CB radio.
He can use the free noncommercial classified
ads on the system. In addition, there are bulletin
boards maintained by publications or by the var-
ious computer manufacturers. They use this
service to inform owners of the latest fixes and
modifications to their equipment, and some-
times provide software support.

This magazine, as a pioneer in electronic pub-
lishing, maintains an edition of POPULAR ELEC-
TRONICS on CompuServe. To access it, enter GO
PEM-1. Besides columns by the staff editors and

writers, it also has a SIG (Special Interest
Group) where people can reqguest information
or help from the magazine’'s staff. The advan-
tages of this “quick reaction™ service over nor-
mal mail are obvious.

Electronic communications, news, and data
bases are not the only attractions of Compu-
Serve. There are computer games available,
too, including nationwide contests that test your
computer gaming-skills.

Personal computing services involve the in-
teractive use of the large computing facilities by
subscribers. To a user connected to the net-
work computer, it seems as if he were using his
own machine. Many different computer lan-
guages are offered and the user can store his
work and data on the system disks. Computer
printout services are also available at network
headquarters, with the results delivered to cus-
tomers by mail or UPS.

The public access area is another personal
computing service that can be utilized by sub-
scribers. It features a user-donated software ex-
change where programs in the public domain
can be downloaded from the CompuServe data
storage to the subscriber’s own disk system.
However, not all of the software is free. There
are companies that sell programs over the net-

WWW akherieanadiahictary com
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33% Off Our AM/FM Stereo Cassette
- With Dlgltal Frequency Display/Clock

Enjoy great listening with this sensational auto-
sound value! Now you can get our Realistic® AM/FM
stereo cassette with LED digital station frequency
and time display at one-third off our regular low price
of 179.95. Designed for mounting in dash of most
domestic mid or full-size cars, mounts conveniently
under dash in others. Built-in quartz clock displays
the time when playing cassette or when radio is off,
shows exact station frequency when listening to the
radio. Delivers great sound with 14 watts total out-
put. Locking fast forward and rewind help you find
tape selections quickly. Cassette ejects automati-
cally at end of tape in all modes or when ignition is
turned off. Also has electronic manual eject. Size:
7 x 13/ax 51/8" (178 x 44 x 130mm). Nosepiece:
41/813/ax 13/8" (105 x 44 x 35mm). Hurry in and

Easy Do-lt-Yourself Installation—Includes Both a Trim
Plate for In-Dash Mountirig and a Nosepiece for Under-
Dash Use, Shaf's Adjust From 51/s 1o 65/1” (130 1o Save! #12-1889. Now conly 129.95. Sale ends

160mm). Oct. 31, 1982.

Radio fhaek

A DIVISION OF TANDY CORPORATION

Retail price may vary at individual stores and dealers
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work. The advantage to buying software this
way is that you can try a demo program before
you buy, and you can get delivery at once.

There is a feeling of excitement that you get
when using CompuServe because there's so
rauch to try and to learn. Some of this enthusi-
asm is generated by personal messages from
the “sysops” (system operators). These are
volunteers who run the various bulletin boards.
They act as moderators, instructing newcomers
and helping them become part of the group.
Sysops develop a following who may “tune-in’
to listen and talk with them just as people follow
talk shows on radio and TV. In any event, the
sysops are an attraction on CompuServe be-
cause they humanize an otherwise regimented
process of menu selection from one level to
another.

To heighten subscriber’s interest, Compu-
Serve publishes a monthly magazine, Today,
that all members receive at no additional cost
along with a newsletter called Update. These
publications generate interest in using the net-
work and the many services that are available.

The Source. This is a public information utility
operated by The Source Telecomputing Corpo-
ration, a subsidiary of The Readers Digest As-
sociation. It operates from a bank of large Prime
computers in McLean, VA, and it is accessed
over the facilities of Telenet and Tymnet in
much the same way as CompuServe. The initial
fee to join the Source is $100. The evening,
weekend, and holiday hourly rate is $7.75 while
after midnight the rate drops to $5.75. Prime
time hourly rates are significantly higher.

The sign-on procedures for The Source are

almost identical to those on CompuServe, ex-
cept that the subscriber always uses either
Telenet or Tymnet to access the system. The
only direct access is in the area around Wash-
ington, D.C. and Northern Virginia, where the
main computer is located.

The Source offers the same type of services
as CompuServe but there is less variety. For ex-
ample, the only local newspaper on The Source
is the N.Y. Times. The Source is a network of
data bases that are accessible in two ways. You
can call a database after obtaining its address
from The Source index; or you can find informa-
tion through a command level from which other
levels are connected through a hierarchy of
menus.

The Source features communications, infor-
mation, and computer services. In the commu-
nications area they offer electronic mail,
“Chat,” and “*Post.” The electronic mail service
allows you to send messages to any other sub-
scriber, while Chat allows you to have an inter-
active dialog with another subscriber who is on
line the same time you are. Post is a free classi-
fied ad bulletin board. Information abounds on
The Source. It features 36 categories of news
and commentary on business and financial mar-
kets, plus abstracts from leading financial publi-
cations. Prices on stocks, bonds, commodities,
metals, money-market certificates, federal
notes, and bills are given from all the major mar-
kets and from the over-the-counter market.
Compu-U-Star is a discount shopping service
that is accessed on The Source and offers sav-
ings to members on high-ticket items such as

WWW._akmerieankiadiahistary com
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cars, appliances, furniture, and electronic
equipment.

Through the The Source you can get airline
schedules, travel tips, and reservations for air-
lines, hotels, and tours. They also have restau-
rant reviews that can be a big help to a business
person who wants to know where to eat and en-
tertain while traveling. The Source also offers
subscribers games, bulletin boards, and per-
sonal computing services. An unusual service is
called the User Publishing section. In this area,
users are encouraged to publish anything they
want, provided they do not exceed the stan-
dards of decency or violate the rights of others.

If you access The Source through the index,
it's like being all by yourself in a big library where
you can use the card catalog to find out where
the book you need is located. You can then go
to the correct stack where you locate the right
shelf and find the book you want.

The Source doesn’t seem to be as interactive
as CompuServe. True, The Source has the Chat
area where you can talk to others, but | have
never found anyone home to talk to! When you
want specific information such as airline sched-
ules, The Source may be quicker to use, and it
has been said that the data bases available on
The Source are more complete and thorough.
But CompuServe seems to be a bit more friend-
ly, a place where you not only can find informa-
tion but also interact with others.

Dow Jones News/Retrieval. This service

offers subscribers prices, news, and analysis of

all major security and commodity markets. It
provides in-depth information on all factors that
affect the financial community and enables sub-
scribers to evaluate the performance of their
own portfolio against that of the leading money
managers. Many subscribers prefer the exper-
tise that Dow Jones is known for. The Dow
Jones service not only provides the market ac-
tivity of a company, but gives all the news about
that company. Stock prices are maintained on a
current basis, and past performance informa-
tion is available, too. The Dow Jones service is
available through Apple dealers, Commodore
dealers, and Radio Shack stores.

Lockheed’s Dialog. Many of the largest in-
formation networks are devoted to the retrieval
of scientific, medical, and legal information. The
largest and oldest of these is Lockheed's Dialog
(3460 Hillview Ave., Palo Alto, CA 94304). It is
the key to hundreds of data bases on every sub-
ject from agriculture to zoology. These data
bases contain information concerning busi-
ness/economics, government and foundation
grants, current research, research papers, hu-
manities, arts, law, medicine, science, technol-
ogy, engineering, and just about every other
subject known to mankind.

A researcher skilled in the use of Dialog can
find bibliographical references and abstracts on
any subject. Actually, these references to data-
base information are all that the system con-
tains, but normally that’s all that is needed. The
actual documents can be ordered once the re-
searcher knows where they are. A minute with
Dialog is worth hours, or days, of research in
libraries.

Dialog does not require complicated equip-
ment to access it. Simple personal computers

Topology of a loop network.
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or dumb terminals can be used. However, the
researcher must know how to use the system,
and that is not simple. In fact, there are people
who research Dialog for others for a fee. There
is a database of databases, called Dialindex,
used in Dialog to find the proper data base to
conduct a search for a subject. In addition there
is a related service called Dialorder used to or-
der the documents you find with Dialog.

Other Networks. Mead’s Lexus is a law
database which requires a special terminal to
access it. A database in a much different sub-
ject areais Aero Net of Titusville, FL, which con-
nects aircraft dealers all over the United States
in a trading and multi-listing nework. The devel-
opment of business information and sales net-
works like these may become the most impor-
tant marketing concept of the 1980’s.

The New York Times owns The Information
Bank which provides on-line information de-
rived from the newspapers. This information
bank is now available on The Source.

Graphnet (329 Alfred Ave., Teaneck, NJ
07666), although not an information bank, is a
service that provides electronic teletype inter-
face to subscribers. A personal computer can
be used to access the major teletype systems
and to send and receive messages.

EIES (Electronic Information Exchange Sys-
tem) is a nationwide independent computerized
network originally funded by the National Sci-
ence Foundation. It is now operated on a mem-
bership basis. Users sign in through Telenet.

The Plato network was originally developed
at the University of lllinois. Now owned and op-
erated by The Control Data Corp. (P.O. Box O,
Minneapolis, MN 55440), it is an interactive
learning system that has courses on many sub-
jects. Plato produces its lessons on ‘“‘pages”
with which the student interacts by means of a
keyboard. Each page asks questions and pro-
duces new pages as the result of the student’s
answers. Because of the high cost of a Plato ter-
minal (around $5000), it is used at Control Data
Learning Centers throughout the United States.

The networks mentioned here are just a sam-
pling of those that are available; and new ones
are added every month. Since some are devot-
ed to one industry, one profession, or one scien-

tific discipline, they rarely come to our attention.
However, we will become more aware of themin
the future as colleges and public libraries make
their services available to the general public.

Computer Bulletin Boards. Some comput-
er hobbyists are also radio amateurs who have a
tradition of regular interactive communication.
Because of an FCC ban on the transmission of
ASCII code by ham radio, these hobbyists es-
tablished computer bulletin boards. The devel-
opment of the TRS-80, Apple Il, and PET per-
sonal computers provided the other necessary
element for the spread of computer bulletin
boards. Here for the first time were large groups
of identical computers. This meant that stan-
dard bulletin board programs could be used and
anyone with the proper equipment could call in
and use the service.

The software to operate these bulletin boards
was developed by a number of individuals. Ward
Christensen and Randy Seuss were the original
developers of the Computerized Bulletin Board™
software. Their concepts were extended in the
formation of ABBS (Apple Bulletin Board Sys-

| tem) for Apple, Forum-80 for Radio Shack TRS-

80 computers, PAN for PET computers, and
RBBS (Remote Bulletin Board System) for
CP/M-based computers. The services provided
by these computer bulletin boards, in addition to
message transmission, include the distribution
of public-domain software coliected by Apple,
TRS-80, and CP/M user groups.

Most of the computer bulletin boards are
sponsored by computer clubs and user groups.
The management of the computerized bulletin
board is done by a system operator who often
owns the equipment. The system consists of
communications software, the computer, disk
drives, and a modem.

The bulletin board program starts the com-
puter when a call is received. The caller can
then *‘sign-on” and receive the information on
the bulletin board. In some cases, the caller can
leave a message of his own. When the caller
disconnects, the software system detects the
disconnect, “hangs up the phone,” and awaits
the next call. Some of these bulletin boards
have enough capacity to transmit a complete
club newsletter.

Telephone numbers and time of operation for
many club bulletin boards are listed in maga-
zines covering club activites. AMRAD (Amateur
Radio Research Corp., 1524 Springdale Ave.,
McLean, VA 22101) has a list they will send for
$1.00. The Source and CompuServe also list lo-
cations and information regarding the CBBS as
part of their services to clubs.

[
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A NETWORK subscriber need not own a
computer to use the services of the networks.
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All that’s necessary is a “dumb’ terminal and a
communication interface. Several advertisers in
this magazine offer low-cost terminals capable
of connecting to. the various services.

In addition, low-cost computers such as the
Radio Shack Color Computer, the Commodore
VIC-20, and TI-99/4A can be used with commu-
nications peripherals. Timex/Sinclair plans tc
offer a modem for its Model 1000/2ZX81 $99.95
computer. The Panasonic/Quasar hand-held
computer has a communication interface and
other pocket models like those from Casio,
Epson, Radio Shack/Sharp, and others are ex-
pected to follow suit. A pocket terminal was re-
cently introduced by IXO. A network subscriber
can now carry the terminal, or computer, in an
attache case and communicate with the net-
work from a telephone booth anywhere in the
country.

The small computer owner can use his equip-
ment without a disk drive, using the mass stor-
age of the network, or he can obtain software
that will permit loading of data from the network
onto his own disk. This is called downloading.

Data stored on the local computer disk can also .

be transmitted to the network. This is called
uploading. Both techniques extend the capabili-
ties of the subscriber’'s computer. A typical ap-
plication might consist of transmitting programs
or data from a subscriber in New York to one in

OCTOBER 1982

Los Angeles. The NY subscriber would upload
the data to the network and give permission for
the LA user to access it. The LA user can then
download the information or program. It is that
simple.

Modems. Modems are the connecting link for
all of the services we have discussed in this arti-
cle. A modem is the translating element be-
tween the computer and the telephone system.
It would be very convenient to be able to directly
transmit or receive information on our comput-
ers (or terminals) via the telephone. The trouble
is that the output from computers or terminals is
a series of digital pulses. Our telephone system
was only designed to transmit human speech.
This problem is solved by converting the digi-
tal output into a series of audio tones that can

be transmitted over the telephone line. The

same thing is done to record computer data on
an audio cassette. Converting the data from dig-
ital pulses into audio tones is called modulation.
Going from audio tones back to digital pulses i
called demodulation. The device that does this
is called a “‘modulator/demodulator’” or modem
for short. This is the device we need to commu-
nicate digital data over the standard telephone
lines.

In most systems, we use tones of one fre-
quency to signify a logic “one” and tones of &

Bus or tree topology.
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| different frequency to signify a logic *‘zero.”
When we change or shift the tones to corre-
spond to the ones and zeros in the data stream,
it is called frequency-shift-keyed modulation
(FSK).

With an audio-cassette system, data travels
in only one direction at a time and, therefore,
only one set of tones is required. However, in a
bi-directional telephone transmission there
would be a problem with only one set of tones.
Data can be sent both ways over the same set
of wires (called fuli-duplex) but it wouldn’t work
if the same set of tones were used to transmit
data in both directions. Therefore a modem
uses two sets of tones. One set of tones (1070
Hz for zero and 1270 Hz for one) is used for orig-
inating data. Another set of tones (2025 Hz and
2225 Hz) is used for receiving data. If your com-
puter were connected to The Source, for exam-
ple, you would be the originating system and
your data would be sent with tones of 1070 Hz
for zeros and 1270 Hz for ones. The Source
computer would answer you with tones of 2025
Hz for zeros and 2225 Hz for ones.

If you use your modem to call up network sys-
tems you need an “Originate Only Modem"”
which has a 1070/1270-Hz modulator, and a
2025/2225-Hz demodulator. If you also receive
calls, you might need an answer modem with a
modulator using 2025/2225 Hz and a demodu-
lator using 1070/1270 Hz. It really doesn’t mat-
ter which set of frequencies is used as long as
there is agreement between both ends.

When the data is transmitted over the tele-
phone system, noise on the line is likely to inter-
fere with the communication if the data is trans-
mitted too fast. Therefore, most data transmis-
sions are done at 300 bits per second
maximum. This rate is also called 300 baud, and
it results in a transfer speed of about 30 charac-
ters per second. But there are special modems
that can transmit at 1200 baud. For really high-
speed data communications, data is transmit-
ted over specially conditioned low-noise lines at
a rate up to 9600 baud.

To simplify the connection between the com-
puter and the telephone system, there are
modems that use the transmitter and receiver of
an ordinary telephone handset to make the con-
nection. The telephone instrument is placed
into rubber cups to minimize the noise. This type

is called an acoustic-coupler modem. The other
type of modem connects directly into the tele-
phone line and is called a direct-connect
modem. The acoustic couplers are cheaper but
are more likely to pick up noise interference.

GCahle
Networks

ODAY, many homes have a second set of
communication wires coming into the
house—the TV cable. Cable services provide
many more channels than vhf and uhf stations
make available. Since at least one-half of a ter-
minal exists in the TV set, it isn’t difficult to pro-
vide the keyboard and additionai parts to make
one or more cable channels interactive comput-
er networks. This has already been tried on an
experimental basis and it is just a matter of time
before television and home computers will
merge. Cable companies charge a flat rate for a
month’s service, which is an incentive to use the
TV cable instead of the telephone system.

The Warner Communications Corp. and
American Express have been experimenting
with a prototype two-way, interactive cable TV
network in Columbus, OH. The QUBE system
uses simple pushbutton terminals to provide
yes/no/multiple choices to televised questions
and offers to sell products. This service has
proven to be very popular. Other attempts to of-
fer an interactive game-playing service via two-
way cable TV will soon be underway in major cit-
ies in the United States. If these are successful,
it is predicted that fully interactive personal-
computing and information-utility services will
move to the TV cable within five years.

Local
Networks

EVERAL computers, or computers and ter-
minals, can be connected within a local area to
share common peripherals and/or software.
Such alocal network can be as simple as sever-
al small computers in a classroom, connected
to share a disk and printer. It can also be as
complex as all the computers, terminals, and
other business machines in a large office con-
nected together to provide the interactive ser-
vices needed by a large business organization.

The Xerox Corp. and other major manufac-
turers such as Digital Equipment Corp. and Intel
have proposed a system called Ethernet that
uses coaxial cable to connect computers, word
processors, copiers, fax, and other machines
into an automated office. This system uses a
transmission scheme which is called a
baseband system because it operates at low
voitage and frequency.

In local networks each station (called a
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“node”) can communicate with every other
node without requiring a special management
node (or processor). The signals are broadcast
along the wire in the same way that a radio
broadcasts—every other station can lis-
ten—but a reply is expected only from the node
addressed. Each node can detect when another
node is “'talking’’ so that it refrains from sending
and thus avoids coliisions that would lose data.
There are various methods of designing the net-
work, as shown in the accompanying diagrams.

The most common design (or topology) is the
star, where the branches radiate from a central
node. This is the design of the telephone switch-
board and, since many offices have PBXs, they
can be used for wiring. The trouble with the star
design is that if the central node goes down, the
net is no longer connected.

Another design is the ring or loop. Here the
nodes are connected to each other through re-
peaters. When a signal is received, it is ampli-
fied and passed to the next node. If a node fails,
it opens the 1oop and the net fails.

The third topology is the bus, which is simply a
long piece of cable that runs past the node loca-
tions. When a device is to be added, it is merely
tapped in through a plug-in socket. If a node
fails, it does not bring down the entire net, and
additional nodes can be added without recon-
figuring the system. This is why Xerox adver-
tises Ethernet with a picture of a wall socket
ready for you to plug-in your electronic staple
machine.

The expression baseband has to do with the
frequency of the data transmission. If the center
conductor is referenced to zero voits, and then
raised to some non-zero value, another node
can detect the change in voltage condition and
decode the information. These changes occur
at relatively low frequencies used by
microcomputers.

Another type of local network called a broad-
band system also uses a coaxial cable but
transmits at very high frequencies. A typical ex-
ample is the television cable, which uses fre-
quencies of 50 MHz to 100 MHz. At these fre-
quencies, signal losses due to the cable almost
disappear and the signal can be sent for miles
rather than a few thousand feet. Wang and oth-
er companies have developed broadband net-
work systems for connecting computers. How-
ever, the argument between baseband and
broadband systems continues and there is no
sign of agreement. Since the outcome is uncer-
tain, it has limited the growth of local network
systems. IBM and AT&T have yet to be heard
from and the method they choose will greatly in-
fluence the outcome. The use of the telephone
system and its requirement for simple, low-cost
wiring seems to favor the baseband systems.
However, if the primary connecting medium be-
comes TV cable and/or satellites, then local
broadband systems seem to make more sense.

Personal Computer Networks. At the low
end of the computer business there is no such
confusion. Several systems have been suc-
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cessfully sold. These are all slow-speed
baseband networks. Some of them use twisted-
pair wires rather than coaxial cable.

The Clustar One system from Nestar ties
groups of Apple computers together to provide
complex financial-information networks. The
Omninet from Corvus also works with Apple.
Commodore and Radio Shack each have a net-
work system and there are several for CP/M-
based computers. North Star Computer has an-
nounced a new network system which is the first
to permit different types of computers to oper-
ate on the same network.

Schools, as well as automated offices, seem
to be the targets of microcomputer networking.
Here the network offers the use of many com-
puters sharing expensive peripherals such as
hard disks, printers, plotters, and analog-data-
collecting equipment. The network offers sys-
tem control while providing the flexibility to add
equipment as the system grows.

We have just begun to see the growth of local
networks. As long as small 8-bit computers
were limited to 64K of memory and small, low-
cost floppy disks, it didn’t make much sense to
connect them. In fact, the very concept of the
personal computer called for a cheap stand-
alone unit operated by one user. We are now
entering into the period of 16- and 32-bit
microprocessors with megabytes of memory
and large hard-disk data storage.

We are also developing single-chip video and
communications circuits. These can be used to
build very cheap terminals. All the elements are
in place for local networks of powerful micro-
computers, sharing large disk drives and
peripherals such as printers, plotters, and data-
collection equipment. Perhaps we will see a
computer network in each classroom, or in each
department of a school. In this case, each stu-
dent would have an individual terminal and
could access the computer for information, or
submit work for review by the instructor (or the
instructor’s program?).

The ultimate will be the interface of the local
network with the world-wide public information
networks beaming their data from satellites. Of
course, it won't stop there. Next, the satellites
will be coliecting additional information from our
space probes throughout the solar system and
beyond.
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SWD-1 VIDEDO CONVERTER
FOR CABLE TV

The SWD-1 Video Converter Is uti-
lized on cable TV systems to re-
move the KHz's signal from a
distorted video (channel 3 in/
out) and also pass thru the
- normat undistorted/detected
= audio signal. Rocker switch
- selects operating mode to remove KHz's
-~ distortion from the video or pass all othes chan-
nets normally. Simple to assemble—less than 30
minutes. Pre-tuned. Input/output Channel 3. Impedance

75 ohms. 117VAC.
SWD-1 Video Converter Kit . . ......._.

VIDEO STABILIZER

Simple Simon Video Stabitizer
Model VS-125, eliminates the ver-
tical roll and )itter from “copy guard”
video tapes when playing through
large screen projectors or on an-
other VTR. Simple to use. just adjust
the tock control! for a stable picture. Once the contro! is set, the tape
will play all the way through without further adjustments. Includes
12V power supply.

V8§-126 Video Stabilizer, wired ... $54.95

SIMPLE SIMON VIDEO SWITCHING BOX

The Affordable Video
Control Center

Excetlent in isolation and no foss
routing system. Simple Simons VSB-

SIMPLE SIMON

You o bring a variety of video components
together for easy viewing/dubbing. Also you gain the ability to record
one channel whife viewing another. Unit inciudes two F-type quick
connector ended cables

V$B-300 Video Switching Box, wired . . . . . .. $19.95

. YAG! ANTENNA
}\"‘-‘ ® Not A Kit
3"%5"""3 ©19-25GH:  ®38%" Long
® 23dB Average Gain @ Commercial Grade
® Die Cast Waterproof Housing with 4%" x 2%;"
Area for Electronics
® Includes P.C. Prehe, F-61 Connscter and Maunting Hardware

MAE-2 32 Element YAGI Antenna $23.95
Kato Sons’ Down Converter Kit 1.9 - 2.56Hz%

Designed lor Simple Simon by former Japanese CQO Amateur Magazine's UHF
Editor/Engineer. Unit utilizes new ingenious Printed Circuit Probe for maximum
gain. Circuit board fits inside MAE-2 antenna housing. Requires 1 hour assembly
IC and capacrtors pre-soldered.

Model KSOC-KIT 1.9 - 2.56Hz Down Converter Kit

$34.95
Kato Sons’ Regulated Varible 0G Power Supply

For use with KSDC-KIT 1.9 - 2.56Hz Dawn Converter. Cpmpletely assembled
with Attractive Cabinet, TV/Converter Mode Switch, Frequency Control and
LED Indicator

Model KSPS-1A Assembled Power Supply

ORDER ALL THREE ITEMS
MAE-2, KSOC-KIT and 37 495

KSPS-1A for Only.
Regular price f ordered separately S82.85
CO-AX CABLES ARE NOT INCLUDED

ZVZZX VHF-UHF Wideband Antenna Amplifier

®

$23.95

SPECIAL
INTRODUCTORY
SAVINGS

)
& l 3

Revolutionary New HYBRID IC Broadband Amplifiers
50 MHz - 900 MH Model ALL-1 12dB Gain
7 Model ALL-2 35¢B Gain
These units are nal available anywhere eise in the world Each unit will Serve many purposes and is
available n Kit or Assembied form ideal for outdoar or indoor use. 1/0 impedance 18 75 ohms
Amplifers include separate co-ax feed pawer supply. Easily assembied 25 mnutes No colls
capacitors to tune or adust
ARL-1 Complete kit w/power supply  $24.95
ALL-2 Complete kit w/oower supply 3495

Our New STVA 14.5dB GAIN, 14 ELEMENT
CORNER REFLECTOR YAGI ANTENNA

A :

$34.95
4495

ALL-1 Wired, Tested w/pw! supply
ALL-2 Wired/Tested w/pwi supply

-
' = S S
S 5 T
# e S
g ~ .
(TR STVA-3 Yagi Antenna. 14,508 Gain, Sefectable 75 or 300 ohrm

300 Video Switching Box enables’

Switch to Bambi'!

Electronically

Bambi Electronic Video Switch ...
makes switching of your VCR/VTR,
Pay TV Decoders, Cabie TV, Video
Discs, Video Games, Closed Circuit
TV, Antennae and Microcomputer as
easy as pushing buttons.

at a time.

Model
BEVS-1

Bambi lets you enjoy using your video equipment the
way it should be ... electronically and on line at the
push of a button.

Wired

‘outputs.
3 e
Now you can eliminate ... the drudgery of disconnecting and
reconnecting your video equipment each time you use it ...
the tangled mess of cables which are impossible to trace
out ...not being able to use more than one function

$1 2995

BAMBI
Cec aowe

L5y
oes awritn

KT paRT
wD No
1 VT1-8W
2 CB1-SW
3 TP7-SW

rs

FR35-SW
PTt-SW

@

@

PP2-SW

-

$514-5W
8 CES-SW
9 CCI3-SW
10 CT-SW

11 14-SW

12 1CS-SW

13 SR-SW

14 MISC-SW

Bamby’'s front panel was designed with the
user in mind. Computer styled construction,
with soft-touch keyboard (rated for over 10
miliion operations), arranged in matrix form
allows easy input/outnut selection without
refering to charts. Functions selected through
the keyboard are immediately displayed on
the 18 LED status indicators.

h‘ P

R @™

Model UES-AS6F b
$24.95 0 g

. wa

Freq. Range UHF470 - 889MHz x@}-
Antenna [nput 75 ohms pea

MITSUMI ,
VARACTOR =
UHF TUNER

)
A

Channels 14-83 Qutput Channel 3

DESCRIPTION PRICE
Varactor UHF Tuner, Modei UES-AS6F $24.95
Printed Circuit Board, Pre-Drlied 18.95
P.C.B. Potentiometers, 1-20K. 1-1K, and

5-10K ohms, 7-pieces 5.95
Resistor Kit, % Watt, 5% Carbon Film, 32-pieces 4.95
Power Transtormer, PRI-117VAC, SEC-24VAC,

250ma 6.95
Panel Mount Potentiometers and Knobs, t-1KBT

and 1-9KAT w/Switch 585
IC’s 7-pes. Diodes 4-pcs, Regulators 2-pes

Heat Sink 1-piece 29.95
Electrolytic Capacitor Kit, 9-pieces 5.95
Ceramic Disk Capacitor Kit. 50 W.V.. 33-pieces 785
Vanble Ceramic Trimmer Capacitor Kit,

5-65pfd, 6-pieces 5.95

Coil Kit, 18mhs 2-pieces. .22uths 1-piece |prewound
inductors) and 1 737-12 Ferrite Tarrad

Core with 3 ft of #28 wire 5.00

L.C. Sockets. Tin inlay, B-pn 5-pieces

and 14-pin 2-pieces 1.95

Speaker, 4x6'* Dval and Prepunched

Wood Enclosure 14.95

Misc. Parts Kit Incindes Hardware, (6/32. 8/32

Nuts, & Bolts), Hookup Wire, Ant. Terms, OPDT

Ant. Switch, Fuse, Fuseholder, etc 9.95
When Ocdering Al Items, (1 theu 14). Total Price 139.95

Check the quality of Bambi against that of
much higher priced competition. All sohid
state etectronic switching provides low atten-
uation (3dB). wide frequency response {40-
890 MHz), and excellet isolation between
signal sources {each /O section individually
shedded for 85dB min isolation)

e~ 00228228
®
D o

Bambi's Specifications: 1
® Input/Qutput Impedance 75¢

® Signal Lo 3dB +1dB
® Noise 4B £10B
® Input Re: 12dB min
o Isoiation 65dB min.
® Power Rea 117VAC 60 Hz, 2W
® Dimension 10% W x 6% D x 3% H
® Weight 4% lbs

1+11 PWD PARTS KITS

INTRODUCING OUR
7+11 PWD
PARTS KITS

W«

Kit PART
No NO OESCRIPTION PRICE
U WT1-PWD Varactor UHF Tuner, Model UES-AS6F $24.95
2 20B1-PWD Printed Circuit Board, Pre-drilled 18.95
3 3TP11-PWD PC8 Potentiometers 4-20K, 1-.5K, 2-10K, 2-5K.
1-1K, and 1-50k. {11 pieces) 895
4 4FR-31-PWD  Resistor Kit, %W, 5% 29-pcs, % W 2-pcs 4.95
5 5PT1-PWD Pawer Transformer. PRI-117VAC, SEC-24VAC
at 500ma. 9.95
6 6PP2-PWD Panel Mount Potentiometers and Knabs, 1-1KBT
and 1-5KAT with switch 595
7 18817-PWD IC's 7-pes, Diodes 4-pcs. Reguiators 2-pes
Transistors 2-pcs, Heat Sinks 2-pes 29.95
8 BCE14-PWD Electrolytic Capacitor Kit, 14-pieces £.95
8 9CC20-PWD Ceramic Disk Capacitor Kit, 50 WV, 20-pcs. 195
10 10CT5-PWD Varible Ceramic Trimmer Capacitor,
5-85ptd, 5-pieces 4.95
11 11L5-PWD Coil Kit. 18mhs 3-pcs. .22uhs 1-piece {prewound
inductors) and 2 T37-12 Ferrite Toroid cores
with § ft # 26 wire 6.00
12 12ICS-PWD IC Sockets, Tin inlay, 8 pin 4-pes, 14 pin 1-pc
and 16 pin 2-pcs 295
13 13SR-PWD Enclosure with PM Speaker and Pre-drilled
Backpanel for mounting PCB and Ant Terms 14.95
14 14MISC-PWD  Misc Pants Kit, Includes Hardware, {6/32, B/32
Nuts & Bolts), Hookup Wire, Solder. Ant. Terms
OPOT Ant. Switch, Fuse, Fuseholder, etc 9.95
15 tBMC16-PWD  Mylar Capacitors, 14-pcs and Siver
Mica Capacitars 2-pieces 7.95
When Ordering All 1tems, {1-15). Total Price. 159.95

SIMPLE SIMON ELECTRONIC KITS,™ Inc.

3871 S. Valley View, Suite 12, Dept. P, Las Vegas, NV 89103

Available by Mail Order Oniy
Send Check” or Money Order. Minimum
Order: $16.95. Add 10% Shipping and

R\ N Chamnel 60-80 518.35 Handling on orders under $40.00. For
< STVA-4. YagiAnlenna 14,508 Gain, Selectable 75 01 300 ahm | | NEKR S 08 MO o A TEM? In Nevada Call 702- 871 -2892 orders over $40.00. add 5%. Minimum
) Charnei 44 52 1895 1 | quanTiTY o1scounTs Shipping and Handling $2.00. Cat. $1.00
RG-59/U 75 ohm(owlossCoaxCable.  $.12p/h.  F-53CoaxComnector. S .39 ea. 1-800- 78 2-371 6 — VISA and Mastercard Acceptable —
MT-1 Special UHE 75-300 ohm Matching Transformer $1.45 ea Outside Nevada Cali: “Check orders wili be held 30 days before shipping
. »
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Viideo

What’s available,
what they do,
and when to use them

ACCESSORIES

BY IVAN BERGER AND LANCELOT BRAITHWAITE

LONG with the current boom in
home video has come a prolifera-
tion of video accessories: video stabiliz-
ers, image enhancers, distribution ampli-
fiers, switchers, channel converters,
commercial killers, and color processors.
Many of these devices are familiar to
broadcasters and other professionals; but
they’re new to home users, who wonder
just what they do, how they do it, and
how to know when it needs to be done.
_Some of these accessories have been
around for years but they are just now be-
ing used at home. This is because they
have to do with video signals—such as
those from TV cameras—rather than r-f
signals such as those that go to TV anten-
na terminals. Until cameras, VCRs, vid-
eo disc players, and TV sets with direct
audio and video (monitor) inputs became
common in the home, there was no way
to use most video accessories.

Stabilizers. Video stabilizers restore
vertical sync pulses that have been weak-
ened, deleted, misshaped or otherwise
modified to the point where the hold con-
trols (especially automatic vertical-hold

circuits) on a receiver or monitor can’t
keep the picture from rolling. Some
home stabilizers also clamp horizontal
sync pulses to the proper level; but only
professional stabilizers can fix errant or
damaged horizontal sync.

The problem can occur with mis-
aligned VCRs. But it occurs most often
when a TV set with no manual vertical
hold is used to view prerecorded video
cassettes made with copy-guarding
schemes that modify the vertical sync
pulses. The object of such schemes is to
misshape or weaken the pulses just
enough so that any further change (as
would occur when illicitly copying the
tape) would alter the sync so that it no
longer prevents rolling, though the origi-
nal tape could play normally. Consider-
ing the wide variations between VCRs
and TVs, the scheme provides a very fine
line to tread, which is why some combi-
nations can’t make the grade without a
little help from a stabilizer.

Figure 1 shows the block diagram of a
fairly elaborate stabilizer. There are low-
cost stabilizers that work without some
of the stages shown here. The one shown

has a buffered input (sometimes not
used) to prevent interactions between the
stabilizer and the equipment feeding it
and between the stabilizer’s own two sig-
nal paths. The buffer may also, in some
units, amplify the input signal a bit.

The lower signal path is fairly straight-
forward. The input signal is amplified
and then clamped to ensure that it
doesn’t get too high. Refurbished sync is
added to it by the sync inserter; and then
the signal is fed to the output amplifier
where it is buffered.

The upper signal path of Fig. 1 is
where the actual processing is done and
where that refurbished sync signal comes
from. The video signal is first inverted, to
cancel crosstalk and to make signal com-
parisons easier. (This is another circuit
often omitted.)

The signal is then fed through a sync
separator, which strips off the picture in-
formation, leaving only sync. (The pro-
cess is actually quite simple, since sync
pulses in a standard, 1.0-volt video signal
are always between 0 and % volt, while
picture information is between /s and s
of a volt.)

e VIDED SYNC a VERTICAL ! VERTICAL LOCK
COMPOSITE e INVERTED SERARAJIOR VERT 8 HOR INLEBPATOR VERT OPEIECAVIOR CONTROL
VIDEO VIDEO SYNC SYNC ¥
SYNC
SHAPER
ONTROL
INPUT g CQIoNAL
viDgD | BUFFER
VERTICAL PULSE
INVERTOR
COMPOSITE
VIPES . o paf cLAMP SYNC oUTPUT VIDEO
i GENERATOR INSERTER AMPLIFIER TPUT
Fig. 1. In a video stabilizer, vidgo and sync are separated and mishapen sync is restored.
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Because both horizontal and vertical
sync pulses fall into that voltage range,
the vertical integrator must screen out
the horizontal component. It works on a
time, not a voltage, basts. Since horizon-
tal pulses (which occur 262.5 times per
field or once per line) are much briefer
than vertical ones (which occur only be-
tween fields), the integrator assumes that
any pulse too long to be a horizontal one
1s vertical.

The vertical sync output from the inte-
grator is then used to trigger the vertical
oscillator, because it’s often better to re-
generate sync pulses than to fix them.
The vertical lock control trims the oscil-
lator to match its output frequency to
that of the TV set. This is the equivalent
of a receiver’s vertical hold control.

The sync pulses are then shaped, and a
control signal from the clamp generator
makes sure they have the correct ampli-
tude (approximately 0.3 volt). The verti-
cal pulse inverter is usually combined
with the sync shaper, and is only needed
when the signal from which the new sync
was derived has already gone through an
inverter stage.

At the sync inserter stage, the new
sync is combined with the picture infor-
mation of the original signal, which is
then fed to the output amplifier/buffer
stage.

While all home-video stabilizers have
video inputs, there are a few whose out-
puts are r-f, for use in systems consisting
of a single VCR and a TV set with no
monitor inputs.

Image Enhancers. Image enhancers
are used to make pictures look crisper,
sharper, and more detailed. Details, in
video, correspond to transients in audio.
The scanning beam must make:fast volt-
age transitions as it encounters each new
detail, while it should make no transi-
tions at all when traversing a perfectly
smooth expanse of a single color. The
higher the frequency response, the more
crisply such transients come across.
(That’s why bandwidth and horizontal
resolution can be equated when discuss-
ing video systems.)

The obvious way to sharpen picture
details is to extend or boost video high-
frequency response. Though the solution
is obvious, however, the complexity of
the video signal makes the solution diffi-
cult to accomplish as shown in Fig. 2.

One reason for the complexity is
shown in Fig. 3. This shows the chromi-
nance (color) and luminance (object
shape and size) information in a video
signal. The signals occur at discrete fre-
quencies separated by 15,750 Hz, the
horizontal scanning rate. By offsetting
the chroma frequencies so that they fall
between those used by the luminance sig-
nals, the two can be kept from interfering
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with each other. (This is the main reason
for a comb filter in a color TV set.)

But though their individual frequen-
cies are interleaved, their frequency
ranges overlap. Thus, though boosting
the higher frequencies in the video signal
enhances sharpness, it boosts chroma
level, which oversaturates the colors.

The chroma trap is designed to deal
with this problem, usually by the simple
process of stripping off the 3.58-MHz
colorburst signal and chroma informa-
tion, giving the enhancement circuits
only luminance to work on.

The next stage actually performs two
functions. It amplifies the luminance sig-
nal to make sure its level will be high
enough. Of its three outputs, the one
feeding the phase shifter/delay buffer is
“differentiated” to emphasize its higher
frequencies. The delay in the next stage
shifts the phase of this differentiated sig-
nal so that it and the undifferentiated sig-
nal can be compared more readily by the
stage that follows.

This stage, the transient magnitude
discriminator, derives a primitive correc-
tion signal based on the difference be-
tween the two versions of the luminance
signal. The more detail there is in the pic-
ture, the more high frequencies there are
in the luminance signal, and the greater
the enhancement signal the discrimina-
tor puts out. The enhancement signal in-
cludes lower picture frequencies, too,
since some picture details also show up
there. But since the signal has been dif-
ferentiated, the high frequencies, which
are most in need of enhancement, will
predominate.

The next stage is primarily a buffer,
but with a filter circuit attached. Since
noise rises with frequency in video just as
it does in audio, the discriminator’s high-
frequency-enhanced output will contain
more noise than the normal luminance
signal does. A variable high-cut filter is
therefore added to reduce that noise. Use
of the noise filter invariably cuts back
some of the gains in sharpness and detail.
But if the filter and boost characteristics
are properly chosen, this cutback can be
minimized. The enhance control simply
regulates how much of the enhancement
signal is fed to the summing amplifier.

This amplifier has three inputs, one
each for chroma (from which the lumi-
nance was stripped by the composite col-
or processor stage), luminance (from the
luminance amplifier) and the enhance-
ment signal itself. The output amplifier
stage is for buffering and gain
adjustment.

Enhancers can be used in one of two
ways: to enhance details in signals being
viewed or to pre-enhance already-sharp
signals before recording. The latter re-
duces the loss of detail usual in home tap-
ing. Either way, the enhancer can only

help to bring out details already present,
not re-create details which have already
been lost.

Distribution Amplifiers. Video distri-
bution amplifiers need very little descrip-
tion. Basically, they are amplifiers whose
input buffer circuits feed severa! inde-
pendent outputs rather than a single one.
This serves two purposes that a simple,
resistive splitter would not: it buffers the
outputs, preventing electrical interaction
between them and it prevents uninten-
tional reduction in video signal level.

A distribution amplifier, however, can
be equipped to do more. Give it enough
gain, and its output signal can be stron-
ger than its input, reducing generation
loss in taping and even brightening dark
scenes in the signals fed through it. In
such a case, it will often have both a level
control and an output level meter to as-
sure correct video output. The level con-
trol adjusts the brightness of the signal,
and helps control the buzz that some-
times leaks into the audio from high-con-
trast program material. One model (the
Showtime Video Ventures VV-70P) has
an indicator which lights when the out-
put is at the standard, 1-volt level. Some
noise filtration may be built into distribu-
tion amplifiers, too.

Audio distribution amplifiers are even
more likely to have level controls and
noise filters. Some may also have tone
controls and mixing inputs for
microphones.

Switchers. Switchers come in three va-
rieties: audio, video and r-f. They differ
mainly in the types of jack used for input
and output connections, the amount of
capacitance that can be permitted in the
circuits, and the amount and type of
shielding used. (Stray capacitance is nev-
er desirable, but more can be tolerated in
audio than in video switchers, which in
turn can tolerate more than r-f switchers
can.)

Most such switchers are matrix types,
with multiple outputs as well as inputs.
This allows devices to be interconnected
at will, without plugging and unplugging
cables, so that one could (for example)
dub from a Beta to a VHS deck while
feeding the output from a video disc play-
er to the monitor screen, but switch the
monitor occasionally to look in on the
progress of the dub. Usually, each input
circuit feeds a signal bus, and each out-
put circuit has a switch that can be con-
nected to any of these busses.

Some switchers are mechanical, while
others are all-electronic. In electronic
switchers, contact resistance is lower and
capacitance and crosstalk are easier to
control. Electronic switchers (especially
video switchers) are also more likely to
contain some amplification to compen-
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Shown here (top tc
bottom) are:

MFJ's Enhancer/Stabilizer;
ColorMax VTS-157 Splitter;
Cable Works Switcher;
Saowtime Video Ventures Color Processor;
Vicraft VCR Image Enhancer.
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Fig. 2. Luminance information is enhanced without oversaturating colors.

sate for signal losses in the switching cir-
cuits, and to buffer the outputs.

Some switchers link audio and video,
so that when dubbing from one device to
another, the audio and video are dubbed
together. Others switch the two indepen-
dently, and may even be independent de-
vices. R-f switchers, of course, switch
video and audio together, as both are part
of the r-f signal.

Patch bays are an alternative to
switchers. They have two sets of jacks,
one each in the front and rear. All devices
in the system are connected to the rear
Jjack, and any two devices can then be in-
terconnected by plugging short patch ca-
bles between their corresponding jacks in
the front. Some patch bays are ‘“‘nor-
malled.”” That is, the connections most
commonly used are automatically made
when no patch cables are plugged in but
are broken when patches are made. This
is more common in audio than in video or
r-f patch bays, though.

Patch bays designed for stereo sound
use may sometimes be used for audio and
video, if the capacitance is carefully con-
trolled. In such a setup, one of the origi-
nal stereo channels would carry audio
and the other video, and a patch cord
would connect them together. At least
one manufacturer of audio patch bays,
Audio Visual Systems of Los Angeles,
recommends its product for such use.

Channel Converters. Channel con-
verters are among the few video accesso-
ries that operate on r-f rather than video
and audio signals. There are two types.
One is the type most cable companies
provide, which transposes any selected
channel to a specific channel such as 3, 4
or 12, with channel selection done by a
switch on the converter or a remote con-
trol attached to it. The main advantage to
using them is to save the cost of renting
one from the cable company or to get ca-
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ble service without paying a fee—which
is strictly illegal, of course.

The other type is the “up-converter,”
which raises midband and superband ca-
ble channels to uhf frequencies, where
TV receivers and VCR tuners that are
not “cable-ready”’ can tune them in with-
out cable-company converter boxes. (Ca-
ble-ready sets, of course, can tune them
in directly.) Transposed to standard
broadcast frequencies, the cable channels
can be tuned in with a TV receiver’s re-
mote channel selector, or programmed
into a VCR’s tuner/timer. There’s also a
saving offered by many cable companies
to users who do not need to rent convert-
er boxes.

Since the spacing between cable chan-
nels is the same as that between normal
broadcast channels (6 MHz), conversion
is easy. By beating all cable signals
against an r-f oscillator, the converter
can raise all signals to the uhf band. A
584-MHz shift (as on the Marshall VR-
533 converter) would put channels 2
through 6 (54-88 MHz) onto uhf chan-
nels 42-46, channels A-I (120-174 MHz)
onto uhf channels 52-60, vhf channels 7-
13 (174-216 MHz) onto uhf channels 61-
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67, and cable channels J-X (216-312
MHz) onto uhf channels 68-82.

Channel converters differ in the num-
ber of channels they can convert. A “35-
channel” converter in addition to the uhf
band, will handle the 12 vhf channels
plus 23 cable ones (A-W), giving the
same channel capacity as a *“105-chan-
nel” cable-ready TV receiver. Since cable
channel frequencies are not completely
standardized, up-converted cable chan-
nels may not always fall within the tun-
ing range of some receivers. The problem
is probably uncommon, but one should
ask for a guarantee when purchasing a
converter, just in case.

Channel converters leave one problem
unsolved: how to handle pay cable chan-
nels, which must be decoded before use
by the cable system’s converter. One so-
lution is Energy Video’s “Channelizer.”
(Other companies have similar prod-
ucts.) It has two inputs: one for the de-
coder’s output, and another for the r-f
signal from a cable or a vhf/uhf antenna.
It also has an output to feed the TV’s an-
tenna input. The Channelizer converts
the decoder’s channel-3 signal onto any
other vhf channel. It can also be used
with outputs from other devices using
channel 3, such as VCR’s, video disc
players, video games or home computers.

A simpler solution is to combine a
splitter with a switch, as in Fig. 4A. In
one switch position, the TV or VCR re-
ceives the cable signal; in the other, it re-
ceives the output from the cable compa-
ny’s converter. Figure 4B shows a more
complex configuration, with extra
switching to enable the VCR and the TV
to receive either decoded or undecoded
signals independently.

Commercial Killers. It’s bad enough to
have commercial interruptions when
you’re watching a show, but it’s even
worse to see the same commercials over
and over when you re-play your off-the-
air tapes. It costs more to tape commer-
cials, too—a movie scheduled to run 2%
hours on television can often fit into two

PICTURE
CARRIER

SOUND CARRIER
L 3

CHROMINACE
iINFORMATION
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) 1 2 2 4
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Fig. 3. Envelopes of (A) monochrome signal and
(B) with chrominance added. Energy is actually bunched
atintervals of horizontal scanning rate of 15,750 Hz
to give an interleaving effect and avoid interference.
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hours of tape if all its commercials and
announcements are eliminated. What’s
needed is a way of catching commercials
and editing them out. Several accessories
are available to help with this.

The simplest is the tone alert, such as
the Vidicraft Commercial Alert. It beeps
when it detects the brief flash of black
which, by FCC regulations, must pre-
cede and follow each commercial. When
you hear the warning beep, you can ei-
ther hit your VCR’s pause control, or re-
wind the tape to the start of the commer-
cial break, then put the deck into
record-pause mode until the break is
over.

The latter method eliminates all traces
of commercials, though it may, on older
VCR designs, cause some picture break-
up at the transition between old and new
recordings. It also takes more time, but
have you ever seen a commercial break
which didn’t leave you enough time to go
through all these manipulations and still
dash out to the kitchen for a soda or beer?
A good partner for Commercial Alert
would be the Videomega Adzap. a wire-
less remote control which can mute the
TV or make the VCR pause for a preset
time.

The Killer, from Video Services, is
more automated, but more specialized,
too. Its specialty is eliminating commer-
cials and announcements from black-
and-white movies. Since all commercials
and announcements are in color these
days, it operates by sensing when the TV
station turns its colorburst on, and trig-
gering the VCR’s pause control till the
color goes away. The Killer will not
work, however, if the station leaves its
colorburst on while transmitting black
and white material (when a station does
this, you will sometimes notice color
casts on black-and-white film).

Like the Commercial Alert, the Shel-
ton Editor works by detecting the mo-
mentary shift to black which accompa-
nies transitions into or out of commercial
breaks, but also checks for the interrup-
tion in the sound which occurs between
commercials and other blocks of
material.
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VCR's uhf input. A channel splitter lets
you watch one cable channel while taping another.
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The new, 300-series Editor models do
even more. Instead of pausing the record-
er at the start of the first commercial,
they wait till that commercial ends, then
rewind the tape back to the point where
they sensed the first break to black. They
can then resume taping. They continue
rewinding each time they sense a break to
black within 2 minutes of the last one.
Anything lasting longer than two min-
utes is presumed to be program, and not
rewound. This system only works, of
course, with VCR’s offering remote-con-
trolled rewinding, but it does eliminate
all but a few seconds of program loss.

Color Processors. If you're critical
about video color, then you're probably
dissatisfied with much of the color you
see on you TV screen. Variations in re-
ception, camera adjustment, VCR re-
sponse, and even picture-tube phosphors
can all lead to unsatisfactory color: col-
ors so hot they practically fluoresce or so
pallid they turn the world into pastel.

You can correct these problems, to
some extent, with the tint and color con-
trols on your set, but that can mean re-
correcting for each channel you receive
and each tape you play. With a color pro-
cessor, though, you can correct off-color
signals before taping them, and never
have to touch the set’s controls—at least
not while playing back your tapes.

Color processors vary in the degree
and type of color correction they pro-
vide. Most have chroma gain and phase
and video level controls. Chroma gain,
like a receiver's color control, adjusts
color saturation (intensity) over the
range from mild black and white to hot,
sizzling color. Chroma phase, like a re-
ceiver’s tint or hue control, adjusts the
picture hue from an overall green cast at
one end of the scale to purple at the oth-
er. Since tint is a function of chroma
phase (which can rotate 360 degrees at
most), color shifts actually chase them-
selves around a circle. When the control
is set to its maximum green position, the
shift of reds toward green also causes
greens to shift toward blue and blues to-
ward red; set to maximum blue position,

a [ = &
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colors shift the other way. Since color
perception is also affected by screen
brightness, there’s usually a luminance
control, too.

The Showtime Video Ventures VV-
777P adds yet another control, burst am-
plitude, which changes the relative levels
of the burst and chrominance signals. In
practical terms, its major effect is to give
some additional control of flesh tones
with relatively little effect on other col-
ors. Since burst amplitude and chroma
gain both affect color saturation, it will
usually be necessary to re-adjust one con-
trol after adjusting the other. Burst amp
setting may also affect high-frequency
video rolloff, which controls sharpness
and detail. This should be watched for
when setting the control.

Combinations. Since each of these de-
vices does a different job, you may want
to use several of them in combination. In
that case, you should look into compo-
nents that combine a number of func-
tions. If such an accessory exists, has all
the functions you need, costs no more
(and preferably less) than the equivalent
separate components, and performs at
least as well as they do, then you would
probably be well-advised to buy it. It will
also save space and create less of a rats’
nest of cables.

However, individual components let
you pick and choose the functions you
like, and shop for the best or most cost-
effective component in each category.
They also let you buy the most important
functions first, then add the others as
your budget permits.

The order in which these components
are connected can make a difference in
how they perform. Combination units
automatically connect things in the prop-
er sequence. If you do have individual
units, we suggest connecting them as
follows:

e VCR out

e Stabilizer

e Enhancer

e Color Processor

e Input to second VCR, monitor, or r-f
converter. o
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EQUIPMENT AND TRAINING
NO OTHER SCHOOL GAN MATCH.

NTS HOME TRAINING INVITES YOU TO EXPLORE MICROCOMPUTERS,
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 isthe  tranics area of your choice-discover ali the

only home study school that offers you advantages of home study with NTS!

training for this booming field with a choice NTS also offers courses in Auto Mechanics,

of 3 production-model micro computers. Air Conditioning and Home Agpliances. Check
We'll explain the principles of trouble- card for more nformation

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

We

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

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

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

But no matter which program you
choose, NTS's Project Method of instructian
helps you quickly acquire practical know-how.
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Cent-al przcessor—Can rcller/Monitor—
Development System. 2. “The
NTS/SYM-1 Microcomputer” 6502
Based CPU—4K bytes ROM
(expandabie)—1K RAM (expandable). 51
active |/Q lines for versatile interfacing: disk
drives, ASCIF key boards, cassefte tape, etc.
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3. The NTS/Heath HN-83A Microcomputer
features floppy disk storage, “smart” video
terminal, two Z80 microprocassors, with
32K RAM Memory, ex3a-dab e to 64K on
board. 4. The NTS/Heath GR 2001 Digital
Color TV (25" diagona ) teztires
specialized AGC-SYNC mutirg, filtered
color and new solid-state hig voltage
tripler rectifier.
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TECHNICAL-TRADE TRAINING SINCE 1£05
Resident and Home-Study Schools

4080 SO. FIGUEROA ST.. LOSANGELES. CA. 90037

NATIONAL TECHNICAL SCHOOLS
4000 South Figueroa Street. Dept. 205-132
Los Angeles, Calitornia 30037

P ease rush FREE color catalog on Zourss checked below
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[ Air Conditioning
[1 Home Appliances
[] Color TV Servicing
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INCIREASE YOUR

ANALOG METER’S

RANGE

Adding the right shunt

to your meter’s circuit will extend

Its measuring range

BY JOHN BAILEY

N AN analog meter, dc current flow-

ing through a meter coil creates a
magnetic field that works against the
field of a fixed magnet. The resulting
force causes the meter coil to rotate,
moving the meter needle, which is at-
tached to the coil, upscale. If too much
current flows through the meter coil, the
magnetic field may be so strong that the
meter needle actually wraps itself around
the upper limit stop. Thus, each meter
has a built-in upper current limit (its
range) to prevent such accidéntal dam-
age. If you want to use a meter at a cur-
rent value that is higher than its limit,
you must use a meter shunt.

A meter shunt is actually a resistor
that “‘shunts” excessive current around
the meter movement. As the higher cur-
rent flows through the shunt, the voltage
drop across 1t (E = IR) is applied to the
meter coil. The resistive shunt must be
designed so that, at the maximum desired
current flow, the voltage generated
across the shunt will cause a current flow
(I = E/R) within the meter coil to allow
its pointer to just reach the top of its
scale. Thus, by proper selection of the
shunt resistance, a meter with almost any
current rating can be used to measure al-
most any desired current. All that has to
be changed is the meter scale.
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The range of a milliammeter can be in-
creased to almost any value by using a
shunt whose resistance is calculated from
R, = R,,/[(new range/meter range)-1]
where R is the shunt resistance and R,
is the meter resistance. For example, to

Rl

Rs
+
L — METER
- UNDER
T TEST

Fig. 1. Circuit for determining meter
resistance using two precision resistors.

increase the range of a 1-mA, 50-ohm
meter to measure 20 mA,
R, = 50/[(20/1)-1] = 50/19 = 2.6316
ohms.

Determining Meter Resistance. [fthe
meter resistance is not known, you may
be able to measure it using the resistance
function of a DMM. However, the mea-
suring voltage of most DMMs may be
high enough to drive a sensitive analog
meter off scale. Do nor use a VOM be-
cause there is normally too much voltage

WWW akhrerieanadiahictaory com

across their probe tips. Besides, the accu-
racy of a typical VOM is not good
enough for this type of measurement.

The well-known procedure of shunting
the meter being measured with a resistor
of such value that a normal full-scale de-
flection is reduced to half-scale deflec-
tion (thus making the meter resistance
equal to the shunting value) is basically
sound; but it requires an adjustable con-
stant-current source. Even if such a
source were available, the value of the
shunting resistor would have to be mea-
sured with a bridge.

Fortunately, there is a relatively sim-
ple and easy way to determine the resis-
tance of a meter. All you need is a low-
voltage battery and two precision resis-
tors. The circuit required is shown in Fig.
1. Precision (1%) resistor R/ is selected
to produce a little less than full-scale de-
flection (battery voltage is not impor-
tant). Note this deflection and call it
“A.” The meter is then shunted with an-
other precision resistor R; selected to
produce a deflection of approximately
half scale. This deflection is noted as
“B.” Solve for R’ using R'= R(A-
B)/B]. Enter R’ into R, =
(RI1xR’)/(RI-R’) to determine meter
resistance. For example, assume a 1-mA
meter and a 1.5-V dry cell. Then RJ was
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ANNOUNC

NEW TERMINALS

Smarte Fast * Graphics * Matching Modem and $285 Printer

Netronics announces a state of the art
breakthrough in términats, now at prices you
can attord, you can go on-line with data-bank
and computer phone-line services It's all
yours: “electronic newspapers.” educational
services, Dow-Jones stock reports. games.
recipes. personal Computing with any level
language. program exchanges. electronic bul-
letin boards and more every day!!!

Netronics offers two new terminals. both
teature a full 56 key/128 character typewriter-
style keyboard. baud rates to 19.2 kiiobaud. a
rugged steel cabinet and power supply The &
simplest one. FASTERM-64. is a 18 line by 64 or 32
printer port for making hard copy of all incoming d

special character graphics. The 'smart” veision, SMARTERM-80. teatures either 24 Iine by B0

characters per line or 16 by 40 characters per line,

time printing, 12,000 pixel graphics. iine graphics. absolute cursor addressing. underlining,

reverse video, one-haif intensity and much more

our phone modem and be on-line instantly. Use your TV set (R

delux green-phosphor monitor pictured abcve. For

Price breakthrough!!! Own the FASTERM-64, a
just $199.95 or order the SMARTERM-80 kit for just

Be on-line with the mitlion-doilar computers and data services today

necessary subscription forms

More good news: All the components in nur terminals are available separately {see

coupon). SO you buy Only wnat you need:'!

FASTERM-84
ASCll characters {upper & lower case)
19, 200, (switch sel.) LINE OUTPUT RS232/C or
PIP (EIA RS-170)

REVERSE VIDEO BLINKING CURSOR
2 DATA BITS PER CHARACTER: 5. 6. 7 or 8
ina?7by12cell PRINTER OUTPUT prints all in
2K ON BOARD ROM CRYSTAL CONTROLLED
OPTIONAL GRAPHICS MODE: includes 34 Greek &
characters
SMARTERM-80

4800, 9600. 18, 200
pp (EIA RS-170)

ward/back tab LINE QR PAGE TRANSMIT
TIONING: up, down, right. left. plus absolute curso

LINE OUTPU

ATTRIBUTES: underline, blink, reverse video, half intensity. & blank

pixel resolution block plus line graphics ON-SC
even of odd STOP BiTS. 110 baud 2. all others 1
a9 by 12 biock PRINTER OUTPUT 60 OR 50
BLOCK CURSOR CRYSTAL CONTROLLED
KEYBOARD: 56 key/128 character
SUPPLY

TELEPHONE MODEM 103 O/A

INTERFACE: RS232/C and TTY CONTROLS

disconnect phone), originate/answer switct on rear panel

QUIRED.
ASCII KEYBOARD ASCH-3
ENCODED UPPER & LOWER CASE
2 KEY ROLLOVER

PRINTER COMET | SERIAL 110 TO 9600 BAUD
CHARACTER COLUMN (132 COMPRESSED) 10

UPPERILOWER CASE INDUSTRY STANDAR
4 CHARACTER SIZES 9 BY 7 DOT MATRIX
PRINTING

Continental U.S.A. Credit Card Buyers Out

CALL TOLL FREE 800-243-7428

To Order From Connecticut Or For Tech. Assist. Call (203) 354-9375

NETRONICS R&D LTD. oept #e
333 Litchfield Road, New Milford, CT 06776

Please send the items checked below:

COMPLETE FASTERM-64 TERMINAL (includes FASTVID-64 video board

ASCIi-3 keyboard, steet cabinet and power

.. wired & tested $249.95 pius $3 P&l . ..
each of above

COMPLETE SMARTERM-80 TERMINAL

board, ASCII-3 keyboard, steel cabiret and power supply) .
$3 P&l ... wired and tested $369.95 plus $3 P&I

FASTVID-64 VIDEO BOARD (requires +
P&i ... graphics option add $19.95 ..
%raphics option add $19.95

SMARTVID-80 VIDEO BOARD (requires

plus $3 P&I ... wired & tested $249.95 pius $3 P&

1 DELUXE STEEL TERMINAL CABINET ..

ASCil-3 KEYBOARD (requires +5 & -12vVDC)

wired and tested $89.95 plus $3 P&l

POWER SUPPLY (powers ASCII-3 keyboard & video boards) .

$19.95 plus $2 P&l
1 ZENITH VIDEO MONITOR (high resoluti
tested $149.95 plus $6 P&l

TELEPHONE MODEM MODEL 103 O/A .
P&l

"~ DOT MATRIX PRINTER Comet | ... wired & tested $299.95 plus $10 P&l1

RF MODULATOR MOD RF-1 ... kit only

3FT-25 LEAD MODEM/TERMINAL OR PRINTER/TERMINAL CONNECTOR

CABLE ... $14.95 ea plus $2 P&l

For Canadian orders, double the postage = Conn. res add sales tax

Total Enclosed $

] Personal Check
[ VISA
Acct. No. _

Signature
Print Name ___
Address

DISPLAY FORMAT: 64 or 32 characlers/iine by 16 hnes
8 baud rates. 150, 300. 600. 1200. 2400 4800, 9600.

CURSOR MODES: home & clear screen. erase to end of line, erase cursor
line, cursor up & down, auto carriage return/line teed at end of {ine & auto scrollin
PARITY: off. even or odd

ASC(l ENCODED KEYBOARD' 56 key/128 characters
DISPLAY FORMAT: 80 characters by 24 lines or 40 characters by 16 lines

128 displayable ASCIl characters 1u$oer & lower case) 8 baud rates 110, 300, 600, 1200, 2400
RS232/C or 20 ma current 100p

EDITING FEATURES: insertidelete line. insertideiete character, tor
PAGE PRINT FUNCTION

2K ON BOARD RAM
4K ON BOARD ROM

FULL DUPLEX, FCC APPROVED

56 KEY/128 GHARACTER ASCII
FULLY DEBOUNCED .
POS OR NEG LOGIC WITH POS STROBE ’
REQUIRES +5 & 12V DC (SUPPLIED FROM VIDEO BOARDS)

Bt.DIRECTIONAL

wired & tested $129.95 plus $3 P&I

Cashi
MasterCard (Bank No.
Exp. Date

ING TWO

character per line unit, with a senal
ata. and optional provisions for biock and

It ofters On-screen editing with page-at-a

them into your computer or
moduiator required) or our
hard copy |ust add our matched printer

ompletg terminal kit, ready to slug In for
$299.95. (both avallable wired and tested.)
we even supply the

simply plu

96 displayable

20 ma current loop VIDEO OUTPUT 1tV

STOP BITS: 1. 1.5,
CHARACTER OUTPUT: 5 by 7 dot matrix
coming data 1K ON BOARD RAM
COMPLETE WITH POWER SUPPLY
math characters plus 30 special graphics

VIDEO OUTPUT: 1V

CURSOR POSI
r positioning with read back VISUAL
GRAPHICS 12.000
REEN PARITY INDICATOR PARITY off,
CHAR. OUTPUT 7 by 11 character in
Hz VERTICAL REFRESH BLINKING
ASCII ENCCDED
COMPLETE WITH POWER

DATA RATE' 300 baud
tatk/data switch (no need to connect and
NO POWER SUPPLY RE

80
TRACTOR FEED
D RIBBONS

_—— —

side Connecticut

supply) . . . kit $199.95 ptus $3 P&I
graphics option: add $19.95 to

(includes SMARTVID-80 video
. kit $299.95 plus

5 & -12v DC) . . . kit $99.95 pius $3

+58& +/-12V DC) . . kit $199.95

. $19.95 plus $3 P&
.. kit $69.95 plus $3 P&

. kit only
on green phosphor) wired &

. wired & tested $189.95 plus $3

$8.95 pius $1 P&I

er's Check/Money Order
— )

City State

+ Build a Computer kit that grows
+ with you, and can expand to 64k
» RAM, Microsoft BASIC, Text Edi-
s tor/Assembler, Word Processor,
Floppy Disks and more.

EXPLORER/85

Here's the low cost way to learn the fundamentals of com-
puting. the all-important basics you'll need more and
more as you advance in computer skills For just $129.95
you gel the advanced-design Explorer/85 motherboard
with all the features you need 10 learn how to write and
use programs. And it can grow into a system that is a
match for any personal Computer on the marker Look at
these features 8085 Central Processing Unit. the
microprocessor “heart  of the Explurer/B5. {Jain the
millions who will buy and use the 8080/8085 this year
alone!)  Four B-hit plus ane 6-hit mput/nutput ports from
which you can input and output your programs. as well as
control exterior swit hes. relays. lights. etc  a cassette
inerface that lets von sture and reload programs you've
learned to write ihtuxe 2.000 gylr apetating
system/monitor makes 1t easy to learn computing in
several imporiant wavs @ It allows ssmpler. faster writ-
ing and entering of programs ® 1 permits access hy you
1o all parts of the sysiem so yuu can check on the status of
any point in the program e 1 allows tracing each pro-
gram step hy siep. wilh provision for displaying all the
contenis of the CPV! (regisiers flags. eic} and it
does much more'

You get all this 1n the staming level {Level A} of the
Explorer/85 for only $129.95. incredible’ To use. just
lug 1n your 8VDC power supply and terminal or
eyhoard/display — f you don't have them. see our

special offers below

1 Level A compuler kil {lerminal Version) 312998
plus $3 P&l *
O Level A kit {Hex Keypad/Display Version)  $129.96

plus $3 P&l
LEVEL B — This "building hlock converts the mother
hoard mto a two-slot §100 hus {industry standard) com-
puter Now you can plug 1 any of the bundreds of S100
cards available

1 level Bkit  $49.95 plus 52 P&l °

O S100 bus conneciors (two required)
postpaid

LEVEL C — Add sull more
compuiing power: this “build
ing block” mounts directly on
the motherhoard and expands
the 5100 bus to six slots.

i levelCkit  $39.95 plus S
P&1 °

$4.85 cach,

[ S100 hus connectors (five
required) $4.85 each

postpad

LEVEL D — When you reach the point in learning tha re-

quiires more memory. we (. wn choices either add 4k

of a memary directly on 1h imatherboard. or add 18k to

64k of memory by means al . single S100 card. our famous®
TTAW

dkon-bokrd  $49.95

1AWS $149.95 plus §2
$199.95 plus $2 P&1° (1 48k
$249.95 plus'$2 P&!® 64k S100
JAWS' $299.95 pius $2 PR[®
LEVEL E — An important huilding blak. 1t activates
he 8k ROM/EPR(IM space on the motherboard Now just
plug 1 our Bk Microsoft BASIC or vour nwn custom
programs
O Level Ekit $5.95 plus 50¢ P&l "
Microsoft BASIC I1's the language thal aliows you to
talk English 1o yout computer! It is availshle threp ways
0 8k cassette version of Microsoft BASIC {roguires Level
H and 12k of RAM mimimum we suggest a 16k 5100

AWS' — see abave)  $64.85 posijiii

Bk ROM version uf Microsaflt BASIC (requires Level B
& Livel Eand 3k RAM. 105t plug inlo vour Level E suckets.
We suggest either the 3k Level D RAM expansion or a 16k
S [AWS $99 95 plus $2 P&l *

Disk version of Microsoft BASIC (requires Level B
32k of RAM. floppy disk controller. 87 floppy disk drive)

$325 posipaid

TEXT EDITOR/ASSEMBLER — The edutor/assembler
15 a softwire 0ol (4 program } designed to simplify the task
of wrninag programs As Vour programs become fonger
and mare complex. the assembler can save you many
hours of programming tme This software includes an
edilor program that nters the programs you write makes
changes and saves the proRrame on cassettes The assem
bler performs the cletual ask of 1ranslaing symbaolic
ode into the compute wilalide obiect code The ediior/
assembler program s available either in casselte or a
ROM version
7 Editoc/ Assembler (Cassette version requires Level
B and 8k (min | of RAM — we siguest 16k JAWS
see abave)  $59.98 plus $2 P4l

Eduor/Assembler (ROM version sapplied an an 5100
card: requires Level Band 4k RAM Imin | — we sugges!
rvither Level D or 164 *JAWS $99.95 plus $2 P&[°
8" FLOPPY DISK — A remark.bli iehing block
Add ur 8 floppy disk when you miil faster operation
MOTE CONVeRent Pprogram storage perhaps a business ap
phuation, and access lathe iterally thonsands of programs
and program languages available idy You simply plug
them it vour Exploger/85 disk svsi-m — 11 accepts all
1HM-formatied CP/MBrograms.

8 Floppy Disk Orive  $498.95 plus $12 P& *
O Floppy Controlies Card — $19895 plus $2 PRI *

JAWS

Level [ ku &CHECk ONE}
plus 82 P&I* 1 16k S100
Pal® 0] 32k S100° |AWS
$100 ]AWS

sk Drive Cabinet & Power Supply $69 95 plu
$3 P&l *
0 Drive Cables (set up for 1wn drives)  $25.00 plus
$150 P&1 "

01 CP/M 2 2 Disk Operating Sysiem includes Text
Edilor/Assembler. dynamic. debugger ind other features
that give your Explores/8s aruess in lhousands of existing
CP/M-hased programs  $150 00 posipaid
NEED A POWER SUPPLY? Cansider qur AP-1 1t cin
supply all the power you necil for a fully expanded Ex
plorer/8s (nole disk drives has o their own power supply
Pins the AP-1 {ils neatly 1nto the atirachive Explarer stee!
cabinet {see below)

AP-1 Power Supply kit (BV @ 5 ampy in dehixe steel
hinet  $39.98 plus 52 P&l * s
NEED A TERMINAL? We i

offer you choices. he lpasl ex-
-

pensive ane 15 bur Hex
Koypad/Display kit that dis
plavs the infarmation on a
calculater-lype screen The
other chaice is our ASCII
Keyhoard/Computer Terminal
kit. that can be used with either

WWW amernacearadiohigtery com

~ Slate_ Zip

NETRONICS Research& DevelopmentLtd
333 Litcp_f_i(_a!c_l_l_l_o_ad New Milf_o_r_d, CT 06776

llll-llllllllllllllllllllllllllllllllllllllllllllllll‘

:FOR ONLY $129.95 Learn Computing :
:From The Ground Up

4 Plug i Javel E bure
.lu:, Microsoft BAS

Plug oo Netromee's Hex FditorfAsembler in HOM
Kuypecfiisploy 5 Addd 1:ve ST oy
2 Add Lovel B taonvert ot Aded von swn vustom e
St ity Eprotetyping nnad
3 Al 4k HAM 7 Conpent teeminal

a CRT monitor or a TV set (if you have an RF modulator!
0 Hex Keypad/Display ki $69.95 plus $2 P&1.”

FASTERM - 64 TERMINAL KIT Featuning a 56 key
ASCII Keyboard 128 characier set upper and lower £ase.
ohm outpul 8 baud rates 150 to 19 200 {swich solect
able) RS232 C or 20 MA cutpul 32 or 64 character by 16

jine formats complete with
Detuxe Steel Cabinet and

Power Supply $199.95
plus $3 P&l ® 2

RF Modulalar kil (allows yotl to use your TV sel as a
monilor)  $8.95 posipaid
112" Video Monior (16MHz handwidih}
plus 85 Pl

Deluxe Sieel Cabinel for the
Explorer/as  $49.95 plus $3
g1

$139.95

sisswssvasssvessmammnms

Fan for cabinet $15.00

plus $1.50 Px1

ORDER A SPECIAL-PRICE
EXPLORER/85 PAK — THERE’S
ONE FOR EVERY NEED.

Beginner Pak (Save $2600) — You get Level A (Ter-
minal Version) with Monitor Saurce Listing (825 value)
AP-1.5.amp power supply. intel BO#S Users Maowal
[Reg $199 95) SPECIAL $189.85 plus $4 P&L°

Expenmenter Pak (Save $53.40) — You get Level A
(Hiex Keypad/Display Version) with Hex Keypad/
Display. [ntel AO8S User Manual. level A Hex Monltor
Saurce Listing, and AP-1,5 amp. power supply . {Reg.
$279.95) SPECIAL $219.98 plus 86 P&l *

Special Microsoft BASIC Pak ({Save §103 00)— You get
Levels A (Terminal Version] B D (4k RAM). E. 8k
Microsaft in ROM. Inte] 8085 User Manual. Level A Moni-
tor Source Lising. and AP-1. 5-amp power supply
{Reg $439.70) SPECIAL $329 95 plus 87 P&l *

Add a Rom-Version Text Editor/Asscmbler [Requires
levels B and D or S100 Memory].  $99.95 plus $2 P&I*

Starter 8" Disk System — Includes Level A B floppy disk
controlier, ene CDC 8 disk-deive Iwo-drive cable. two
S100 connertars. Jusl add yout awn power plies.
cabinels and hardwire O (Reg $1065 00) SPECIAL
$999.95 plus $13 Pkt ® 1 32k Siarter System. $1045.95
plus 8§13 P&l * O 4utk Starter System. $1095.95 plus $13
Pal * O 64k Slarter System $1145.95 plus $13 Pal *
7 Add 10 any of above Explorer stoel cabinet. AP:1 five
amp power supply Level C with two $100 eonneciors.
dish drive cabimet .ami power supply 1wo sub-1) connec.
lars for connecting your prialer anid leemumal {Reg.
$225 45} SPECIAL $199 95 plus $13 P&1 "
Complete 84K System  Wired & Tested
plis $26 P& *
1 Special' Complele Business Software Pak (Save
$625 00) — [ncludes CP/M 2 2 Microsolt BASIC. Gene:
Lodger. Accounts Recesvahle Accounts Payable. Payroll
Package  (Reg $1325) SPECIAL $698.95 postpad

$1650.00

P stads for Cpostrige Foansurance ” For Cainadian or-

Hiees double ths amen

Continental Credit Card Buyers Quiside Connecticul:

TO ORDER
Call Toll Free:
800-243-7428

To Order From Connecticut,
or For Technical Assistance,
Call (203) 354-9375

CP/M is a teg trademark of [1g1al Rescarch

* {Clip and mail entire (ul)*

SEND ME THE ITEMS CHECKED ABOVE

Total Enclosed (Conn Residens add sales lax): §__
Pad by

Personal Chetk Cashier's Check/Muney Order

VISA MASTER CARD {Bank No

Actl No Exp Date
.
.
.

Signoture =0
.

Print Name S :
.
.

Aduress . L

City—
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@==  Audio
Modules

MOSFET

Power
Amplifiers

*BUILT-IN HEATSINKS *ONLY 5 CONNECTIONS
REQUIRED * 5 YEAR WARRANTY

Choose ILP MOSFET power amps when you need the ut-
most in performance without spending big money. They
provide the tastest possible slew rate, Jow distortion at
high trequencies, + better thermal stability. MOSFET
power amps work with compiex loads without difficulty
and without crossover distortion. Three models are
available, with integral heatsink to mount on your own
chassis (oplional rack mount cabinet available). Con-
nection is simpie — via 5 pins. MOSFETS can be com-
bined with other ILP moduies to create aimost any audio
system, whatever your age or experience.

Ultra-fi specitications: Slew rate 20Vus. Rise time 3 us.
SIN ratio 100 db. Frequency response (-3 db) 15 Hz - 100
kHz. THD (Typical at 1kHz) < 0.005%. IMD (50H2/7TkHz

%.

$79.95
$129.95
$199.95

WRITE FOR FREE CATALOGUE LISTING;
“BIPOLAR POWER AMPLIFIERS *HIFI PREAMPS
"MIXERS *POWER SUPPLY UNITS *CABINETS
“GUITAR PREAMP and more

GLADSTONE

Electronics 901 Fuhrmann Bivd., Butfalo, NY, 14203
CALL (716) 849-0735 to order. Have your
VISA or MasterCard ready. For information
call (416) 787-1448 or circle reader number.
Deater/OEM enquities (416) 787-1488. In
Canada: Gladstone Electronics. Toronto.

M(;SI?O 60W/4-8Q (requires + 45V)
MOS200 120W/4-8Q (requires = 55V)
MOS400 240W/4Q (requires + 55V)

CIRCLE NO. 12 ON FREE INFORMATION CARD

SAVE!

MONEY © TIME © FREIGHT

QUALITY STEREO EQUIPMENT
AT LOWEST PRICES.

YOUR REQUEST FOR QUOTA-
TION RETURNED SAME DAY,

FACTORY SEALED CARTONS—
CUARANTEED AND INSURED.

3{ SAVE ON NAME BRANDS LIKE:

JvC
TEAC

PIONEER
KENWOOD
MARANTZ SANSUI
TECHNICS SONY
AND MORE THAN 50 OTHERS

BUY THE MODERN WAY
BY MAIL—FROM

illinois audio

BANK CARDS ACCEPTED
12 East Delaware
Chicago, {llinois 60611

312-664-0020
800-621-8042

CIRCLE ND. 43 ON FREE INFORMATION CARD

meter range

selected as 1580 ohms and it produced a
deflection of 0.92 mA (**A”). Similarly,
R, was selected as 51.1 ohms and it pro-
duced a deflection of 0.47 mA (**B”).

Thus, R’ = [51.1(0.92-0.47)]/0.47 =
48.93 ohms. The meter resistance is de-
termined by calculating R,
(1580 x 48.93)/(1580 — 48.93)
ohms.

50.49

Making a Shunt. For noncritical appli-
cations, a shunt is formed by scramble
winding a length of enameled copper
wire on a high-value resistor body which
serves as a form with axial leads. The
wire gauge and length are found from a
Wire Table that covers gauge and
resistance/foot.

It has been customary to wind on
slightly more wire than was needed ac-
cording to calculations and then to re-
move turns until the exact value was
reached. However, there is a slight prob-
lem in this approach.

When the shunt wire is soldered to the
resistor leads, the temperature of the
wire, and the associated resistor
body/leads may increase the total resis-
tance due to the positive temperature co-
efficient of the wire. In conjunction with
this, usually insufficient time was al-
lowed for the wire and resistor to cool
down to room temperature before re-
moving any turns. This resulted in the
shunt appearing to have too much resis-

CURRENT
ADJUST

METER BATTERY

TO BE
SHUNTED

CALIBRATION
METER

orip ff-SOLDERED
THIS END —
IN'VISE

MAGNET WIRE SHUNT

tance, so more turns than necessary were
removed. Then, when the shunt had
cooled, it was found to have too low a
value.

However, there is a way to ‘“‘tweak™
the shunt resistance to the correct value
while it is connected to the meter with
which it will be used.

Start by using the wire table to deter-
mine the gauge and length of wire whose
resistance is slightly /ess than that re-
quired for the shunt. This is found using
the first equation in this article. Do not
wind this wire on the resistor body at this
time. Instead, use the setup shown in Fig.
2. Solder a heavy-gauge wire (large
enough so that its resistance will be negli-
gible) to each end of the length of magnet
wire, and connect the other ends across
the meter to be shunted.

WWW_ amercaaradioRietery com

=y ol

SOLDERED .\

Adjust the current calibration potenti-
ometer until the desired current flows
through the series circuit as indicated on
the calibration meter. The meter to be
shunted should display a slightly lower
indication due to the slightly smaller
shunt.

Grip one end of the heavy-gauge shunt
lead in a bench vise, and the other sol-
dered end in a pliers. Make sure that
there are no kinks in the shunt wire as it
may break in the next step.

While observing the meter-to-be-
shunted indications, gently pull the wire
using the pliers. The wire will stretch
with a soft “‘give” feeling and its resis-
tance will increase. Keep stretching the
shunt wire until the meter to be shunted
produces the desired indication (via the
calibration meter). It may be necessary to
readjust the calibration meter depending
on how much disparity there was be-
tween the two meter deflections when the
process was started.

To illustrate stretching versus resis-
tance, a 5-foot length of # 34 gauge wire
was stretched 18" as its resistance in-
creased 40% approximately linearly.
This amount of stretch should not be
used, but it does show what happens dur-
ing a wire stretch.

Shunt Example. Assume a 1-mA meter
is to be shunted so that its new full-scale
value will be 20 mA. The meter resis-

Fig. 2. Heavy-gauge
leads are used to
reduce any resistance
between the meter
and the shunt to be
stretched. Do not
stretch the magnet
wire shunt to the
breaking point.

Pl eno

WITH

PLIERS

tance (using the equations in this article)
was found to be 50.49 ohms. The value of
the shunt was found to be 2.657 ohms. A
wire table showed that #36-gauge wire
has 423 ohms per 1000 feet (0.423
ohms/foot). Therefore, 6.31 feet pro-
duces 2.67 ohms. Six feet was selected to
produce 2.538 ohms, slightly less than
the calculated value.

Using the circuit of Fig. 2, the wire was
stretched until the shunted meter indi-
cated exactly full scale when the calibra-
tion meter indicated 20 mA.

The wire was then scramble wound on
a 1000-ohm (any high value will do),
half-watt resistor body with the ends of
the shunt wire soldered to the resistor
body axial leads. The completed shunt
was then installed on the meter, and the
meter scale re-calibrated. o

OCTOBER 1982
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PLUG-IN ACCESSOIRY
UPGRADES POCKET SCANNERS

A simple circuit provides power-supply protection, backup power,
trickle charging, and other features without modifying your portable

BY PAT JOHNSTONE

HE pocket scanner is a popular

item among reporters, radio en-
thusiasts, volunteer workers, and oth-
ers who want to monitor public-ser-
vice broadcasts. However, its small
size usually means a sacrifice in fea-
tures. For example, most pocket scan-
ners have a poorly protected power
supply, short battery life, and little
flexibility. The circuit described pro-
vides pocket scanners with features
found on bulkier base units.

Before we discuss the circuit, let’s
examine the pocket scanner in more
detail. Pocket scanners usually have a
jack for external power. When the
scanner is powered from this jack, an
internal switch disconnects the scan-
ner’s batteries from the circuit, isolat-
ing them from the external power. In
this mode the batteries are not
charged by the external source. To
recharge the nickle-cadmium bat-
teries, a second jack is provided to iso-
late the scanner circuit from the bat-
tery eliminator/charger. This pro-
vides recharging power to the NiCad
batteries but makes the scanner inop-
erative. Thus, the user must choose
between operating the radio or charg-
ing its batteries. The only way to get
around this is to purchase separate
charger/eliminators for each func-
tion. However, if you did use a sepa-
rate charger and eliminator, you
would still have the problem of an

EXT. PWR

unprotected power source. The scan-
ner is committed to the ac power as
long as the battery eliminator is in
use; and if it should fail, the scanner
goes dead. An unnoticed blown fuse
can mean lost communication.

An inexpensive solution to these
problems and more can be found in
the simple circuit shown in Figure 1.
The entire assembly can be point-to-
point wired to work on any scanner
that has separate ‘“‘charge” and *“‘pow-
er” jacks.

Circuit Operation. The parts speci-
fied in the list are for Bearcat Thin-
Scan® models. The same circuit can
be used for Realistic or similar scan-
ners by substituting coaxial power
plugs for the ones specified here.

A & mini plug, PI, for external
power and a ¥32" submini plug, P2,
for charge are soldered to a stiff piece
of copper wire to hold them at the
proper spacing so they will fit their
respective jacks without bending. Join
only the ground (negative) bases of
these. External power from a car bat-
tery or eliminator/charger is applied
to the circuit via J/ (a submini jack
here, but it can be coaxial if needed).
Reverse-polarity protection, another
feature not found on many small
units, is provided by diode DI. At this
point a bridge rectifier could be sub-
stituted for D/ if you are unsure of the

N
0@ Fig. 1'. Schematic diagram of
:L= the simple pocket scanner
o3 B 4 accessory circuft.
TO TONE-OPERATED A + =
DEVICE OR E—"—‘_'{h—
DESCRAMBLER —
{PARAL IN) — ¢ o=
— 220pF
N PI
@) "EXT PWR"
02 :- Ri —l- To
INGOO3 22n ~ 2 SCANNER
P,
———===9) "CHARGE"
PARTS LIST -

C1—220-uF electrolytic
D 1,02 —Diode (1N4003)
J1—Submini jack (see text)

P1—Mini plug (see text)
P2,P3—Submini plug (see text)
R1—22-Q, "2-W resistor

polarity of the external supply. In
either case, a negative-ground supply
should be present after rectification.

Electrolytic capacitor CI acts to re-
move the ripple (buzz) from the ac-
powered battery eliminator. Both
eliminators and scanners provide
some filtering, but their small size
only allows for small filter capacitors
so hum or buzz is often a problem.
Furthermore, a polarized capacitor
across power supply leads is good
practice even if the ac adaptor is not
used.

After filtering, power enters the
scanner via P/, acting as a battery
eliminator. Simultaneously, power is
applied across the poles of the NiCad
batteries via P2, acting as a Charger.
The charge rate is limited by resistor
R1!, which can be altered to suit the
users needs and the charge-current
demand of the NiCads. In the event of
a power failure or removal of the
external supply, power from the bat-
teries is allowed to pass back through
diode D2 and operate the scanner
(and any accessory plugged into P3,
mentioned later) without interruption
of service. Diode D! also prevents
back drainage through the external
supply.

As an option, subminiature plug P3
can be added across the leads of C!
(observing polarity) to power other
outboard accessories, such as tone-
activated relays or the plug-in de-
scrambler module made by Paralin,
2511 E. 25th St., Tulsa, OK 74114.
(This module is made especially for
pocket scanners.) Since accessories
connected through P3 use the scan-
ner’s batteries, descramblers or other
devices may be used with the same
portability as the pocket scanner. For
neatness and physical protection, the
completed and tested assembly can be
cast in a mold of epoxy or polyester
resin, available at most hobby shops.
The resin can be molded and dyed
black to match the color and contour
of the scanner. o
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Circuit Analysis

TRS-80 Gomputer

with your

Here are five programs to simplify electronic design work.

-

3as

20 PRINTTAB(15); "VARTOUS R C  FORMULAS® PRINT
35 PRINT °ENTER MUMBER HEXT TO UMNKNOWN: *PRINT
40 PRINT *PERK YOLTS=1",, "PER1OD-FREQUENCY=4"

414 PRINT *INSTANTRHEQUS VOLTAGE=2", "WAVELENGTH (METERS R FEET)=5°
43 PRINT "ANGLE POINT ON WRVE=3", "RMS-PEAK-AVERAGE CONVERSIONS=6" PRINT

5@ INPUT°REQUESTED FORMULR IS ":U
60 IF U=t GOTO%

& IF U=2 GOTO148

% IF U=2 6070418

S IF =4 GOT0460

8 IF U=5 GOTOS6R

& IF U=6 GOTOL58

99 INPUT°ENTER INSTANTANEQUS VOLTRGE®: |

108 TNPUT®ENTER ANGLE IN DEGREES®; X

110 GOSUB 38376

120 PRINT"PERK YOLTAGE EQUALS "5 1/V; *VOLTS®

30 B

148 INPUT®ENTER PERK VOLTAGE IN VOLTS®SE

158 INPUT"ENTER ANGLE IN DEGREES®; X

168 GOSUB38376

178 PRINT®THE INSTANTANEQUS VOLTAGE 1S°:Esv; "VOLTS®
180 END

190 PRINT®ENTER THE NUMBER NEXT TO THE KNOWN VOLTAGE®
208 PRINT"RMS (EFFECTIVE) VOLTRGE 1°

210 PRINT*PEAK VOLTRGE 2*

228 PRINT®AVERAGE VOLTRGE B

2 INPUT*THE KNOWN VOLTRGE 1S5°;Y

76

BY ROY BABYLON

HE first program in this group deals

with six areas of general interest in
ac circuit design. The first three have to
do with the relationship among peak
voltage, instantaneous voltage, and the
angle of the sine wave. The next two in-
volve the relationship between frequency
and wavelength. Anyone working with
tuned circuits or antennas will find these
sections useful. A unique feature of the
program is that it gives answers in both
feet and meters. This part is also helpful
in converting scope readings. Normally
measured in time (period), these readings
are converted into the more familiar and
useful frequency equivalents. The final

240 IF U=1 GOT0270
250 IF U=2 GOT0310
%0 IF U=3 GOT0368

part of the program handles conversion
between the various relationships of rms,
peak, peak-to-peak, and average ampli-
tude values.

The program was converted from a
Level I to a Level II format (which ex-
plains its layout), and it is directly com-
patible with either one. The main differ-
ence between the two formats is that
Level II has subroutines such as square
root, angle functions, etc., built in. This
is why all the subroutines were placed at
the end of the program. For a Level I ma-
chine, enter the program as written. It
must be modified accordingly for a Level
IT machine.

278 INPUTCENTER THE R#S VOLTAGE®; X

288 PRINTCTHE PEAK TO PERK VOLTAGE 1S°;2 828#X; *YOLTS®
298 PRINT"THE PEAK VOLTAGE 1S°;1 414aX; *VOLTS®

208 PRINT"THE AVERAGE VOLTAGE 1S°; 9sX; *VOLTS®

35 BN

3O INPUT*ENTER PERK VOLTS®; P

328 PRINT"THE PERK TO PEAK VOLTAGE 1S°; 2#P; *VOLTS®
330 PRINT™THE PMS VOLTRGE 1S°: 787#P; *VOLTS"

348 PRINT"THE AVERAGE VALLE 1S°; £26eP; *VOLTS®

345 END

368 THPUT°ENTER RYEPAGE VOLTRGE®; A

379 PRINT"THE PERK VOLTAGE 1S";1 S7%A, *YOLTS®

T80 PRINT®THE PERK TO PERK VOLTRGE 1S*;3 14#R, *VOLTS®
399 PRINTTHE RMS VOLTRGE 1S°1 11#A; *VOLTS®

482 END

418 INPUT®ENTER PERK VOLTRGE"; P
420 INPUT*ENTER INSTRNTANEOUS YOLTRGE®;

238 S=IR
435 GNSUB 28550

446 PRINT"THE ANGLE ON THE SINE WAVE IS*;V; "DEGREES®

“2 B

444 INPUT"ENTER PERK VOLTAGE®;P
445 INPUT"ENTER PHARSE ANGLE IN DEGREES®; %

4“6 GOSUB 38376

448 PRINT"THE INSTRNTANEQUS YOLTAGE 1S°; Pey; *VOLTS®

WWW akmerieaniadiahictary com
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450 END

460 PRINT® PERIOD=1 , FREQUENCY=2 "
470 TNPUT"FOPMLA DESIRED 15" %

489 1F %=1 GOTO 5P

49 IF X=2 GOTO 528

538 TNPUTENTER FREQUENCY IN HERTZ™F
519 PRINT"THE PERI0D OF";F, "HERTZ 15" 1/F; "SECINDS"
20 BN

520 IHPUT*ENTER PERIOD IN SECONDS': T
54 PRINT"THE FREQUENCY 15%; 4/T: "HERTZ"
F2 END

560 PRINT® WRVELENGTH=1 , FREQUENCY=2 "
570 INPUT*DESIRED FINCTION %%

580 IF X=1 (070 6@

500 IF ¥=2 G0T0 €59

696 INPUT ENTER F IN HERTZ".F

618 Y=IER/F

620 X=984ER/F

620 PRINT"THE WAVELENGTH(LAMEBDR)IS EQURL T0*;Y; “METERS OR®;X; "FEET*

540 END

652 INPUT*ENTER WAVELENGTH; W

657 INPUT® METERS=1 , FEET=2 C
670 IF C=1 GOTO 698

688 IF (=2 GOTO 78@

698 PRINT"FREQUENCY="; 3E8/M; “HERTZ"
695 END

738 PRINT"THE FREQUENCY OF"; l; "FEET 1S"; 984EQ/W; "HERTZ"

713 END

3837

2=ABS (X)X X=74%

W88 IF X068 THEN X=X/368 © Xx(X-INT(X))*368

30398 IFXDIOTHENX=/98: Y=INT(X) ¥=(¥-¥)¥38-ON/GOTNZB410, 10429, 8430,
3M4M  X=X/57 29578 IF ABS(X)C2. 48616E-4 Y=N:RETURN

3405 GOTO3R440

30418 X=98-X | GOTO) 0480

W20 %=-X : GOTO 10400

30438 X=X-92 © GOTO 38460

30449 YX-WAXER/GHREERHRRK/ L 2D-RERRIRKARAXEY, 5040

38455 RETURK

30560 REM #ARCCOS INPUT S, OUTPUT Y. W

GOSUB 38558 -
%=5 - IF ABS(S)(=.
X=1-55 -
u=k/2 - 20

V=AW /2
W=y o Z=Y

IF

30610

IF %P THEN PRINT S "IS OUT OF RANGE®

Y=XAXRXER/GHXRLRA XY,

REM ¥ IS IN DEGREES, M IS IN RADIANS
¥=98-Y -

W= 1 578796-H -
787107 THEN 38618

RETURN

: SToP

(Y=R)+(¥=2) THEN X=W : GOTO 28616

601030588

3610

Impedance Matching

£

19 s

HIS short program for the TRS-80

Level II was designed to furnish the
proper values of resistors for an L-type
impedance-matching network and also
draws the circuit diagram and figures out
the system loss in decibels.

The program is self-prompting and
uses no subroutines. Lines 20 and 30 ask
the designer for the two impedances to be
matched. Lines 40 through 70 are the
“working” lines and operate on the data
supplied in lines 20 and 30. The working
lines are self-explanatory. Lines 90

15 FRINTTRR(1S) "L TYPE TMPEDANCE MATCHING NETWORK™

0 INFUTPENTER INPUT TWPEDANCE®; 2
IR INPUT"ENTER QUTPUT IMPEDANCE™: T2
48 Re=CAXSAR(I-CZ2/41 )
JB =re SR - (22200

6B MECAR(ZL/ZDHSAR(IZL/Z) -1
T8 L=2P(LOGIMY ALDGTIR)
& s
W PRINTRS2S, "2 IN ¥
16 PRINTEZES, "RA="; R1, "0HMS®
118 PRINTRSER, "2 LT 0
127 PRINT@S2G, "LOSS TN DBS ISt
130 PRINTRSIS, "R2="; R2; "[HRS"
148 =15 FOR¥=1ATORG: SETIR. ¥ NEXTA ¥=12-
¥=21  FORX=7ATOR? SETCH, ¥) (NEATR: V-\\?_FDR».-

L% R
iy

{56 ¥="R FORY=12TOR: SETCA, W) - NEKTY: W=58 FORY

=87 FORY=1TOR2 SETCK, ) NEXTY =
168 FORN=1T012609 NEXTH
176 GOTO 19

OCTOBER 1982

A= ATO5G SETCH VY NEXTX ¥=13 FORK=3ATOSA  SETC

NEATY =8 FORY=45T0M 5ET(
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| ATSHREREXRRRNRN KR, 464286E-2

RV AR KR KRR XXX B3R194E-2
IF ARS(S)). 787107 THEN W=1 S78796E-2
Y=S7 29578 | RETURN

through 130 print component identifica-
tion and values for the circuit drawn by
lines 140 and 150. Line 140 draws all the
horizontal lines, and line 150 takes care
of the vertical. Line 160 is a simple clock,
which keeps the drawing on the screen
for a predetermined amount of time.
With the value used, the drawing re-
mains for about 35 seconds. (To increase
this time, increase the value of “N."") Af-
ter the clock in line 160 times out, the
computer goes to line 170 which returns
it to line 10 to await the next problem. ¢

L
EYR N

NEATH =15 FORX=SRTOM AR SETOR, V) - NERTR

?4TDS? TETCX, ¥ NEXTA V=26 FORK=1ATO108  SETCL, W) - NERTX:
=1 ZT048SET (4 Y
PR FORY=22TO36 SET{X, YD NEXTY:

0,0 NENTY =74 FORY=21TOR2 SETEX, ) HERTY

77
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circuit analysis

Gapacitance Networks

9 as

28 PRINTTAB(1S) "VRRIOUS CRPACITIVE FORMULAE"

3B PRINT®CHAPGE ON R CAPACITOR M
4R PRINT®VALLE OF R CAPRCITOR (PHYSICAL FRCTORS) »"
T8 PRINTENERGY IN AN FLECTROSTATIC FIELD 3
~8 PRINT"RESISTOR & CAPACITOR TIME CONSTANTS e
T8 PRINT*SERIES & PRRALLEI REACTANCES L5
E@ PRINT"CRPACITIVE RERCTANCE L5
0 PRINT" IMPEDRNCE w
198 PRINT"SERIES/PARRLLEL (APACTTORS ®
126 IWPUT U

138 (N 11 GOTC 135, 290, 335, 375, 545, 565, 606, 645

I35 as

143 TNPLIT*ENTER UNKNOWN 6=, (=2, E=2"X

150 O % G070 169, 210, 25

168 TNPLIT"ENTER CRPRCITOR YALUE IN L-FARRIS*; T

170 INPUTPENTER VOLTRGE" Y

(82 PRINT®THE CHARGE 1S"; (C+V)/(1E6); "COLLOMBS OF ELECTRONS *
199 EHD

249 INPUTENTER YOLTRGE™, Y

20 INPT"ENTER CHARGE IN COULOMBS"; @

238 PRINT*THE CAPRCITANCE 1S”; (R/V)X(1ER), *MICROFARADS"

24 END

250 THPUT"ENTED CRPACITANCE TN II-FARADS”, T

68 INPLT'ENTER CRRRGE (0) TN COLLMES™; 0

278 PRINTUTHE WILTAGE TS"; (R/CO#EG, "WOLTS”

240 END

298 TNPUT"ENTER RREA OF PLATES IN 50 METERS®;A

SR THPUTYENTER DISTANCE BETWEEN PLATES [N METERS";D

340 INPITENTER DIELECTRIC CONSTRNT (FROM TRBRIE)™, K

320 PRINT'THE CRPRCITOR YRLLE IS"iKe(A/D)#R RS; "U-1} FARADS"
0 N

35 0S

340 THPUTPENTER THE YLTAGE YALIE™ Y

S5 TNPUTENTER CAPRCITAR YRLUE TN L-FAPRDST:T

SR PRINT"THE ENERGY IN THE ELECTROSTATIC FTELD I5%: 4/ (240040 228({E6). " JRLES”
% END

S

389 INFUT'ENTER (RKNDWN | TIME=1 , PESISTOR=2 , CAPRCITOR=3"; %X
393 0N X GOTR 490 446, 466

406 THPUT ENTER RESISTOR RLUE TN OHMS", R

448 THPUTENTER CAPRCTTOR YALLE IN U-FRRADS":C

428 PRINTOTHE TIME CONSTRNT 15" RaC#1E-F, "SECONDS"

420 END

35 LS

48 INFLTYENTER TIME IN SECONDE" T

452 TNPUT'ENTER CRPRCTTOR TN L-FARADS"C

d6f PRINTTHE RESTSTOR YALUE 1G* T/Cx1ER, “IHMS®

4780 END

s s

480 TNFLITYENTER TIME TN SECONDS'; T

78

ERE is a Level II program cover-

ing eight different areas in the de-
sign of capacitance networks. The first
three areas are of primary interest to stu-
dents taking a course in electronics and
will probably be of little use to experi-
menters. The other five areas, however,
will be useful for both groups.

The program is self-explanatory and
self-prompting when run. One unique
feature of the program (section 8) allows
you to change the total capacitance of a
network by a specific amount. This sec-
tion of the program not only tells you
what value to add, but also tells whether
to put the added capacitance in series or
parallel. o

490 THPUTTENTER PESISTANCE TN (HMS™: R

SR8 PRINT"THE CRPRUITOR YRLIE 15", T/R*IE6, "I\-FARADS"

510 €10

1S (1S

570 TRRUTTENTER CRPACTTIVE RERCTANCE (400" A

ST INPUTENTER (R02)":B

S48 PRINT“THE SERTES PERCTANCE 15", A4B; "OHMS CRARRCITIVE®

T8 PRINT®THE PARALLEL REACTANCE 15" (RRB)/(A+B); "IHMG®

58 END

%5 QS

576 INPUT®ENTER CAPRCITOR YALLE IN U-FRRADS®; €

S INPUT ENTER FREQUENCY TN HERT2":F

598 PRINT*THE REACTANCE 15", (1/(4 Z8F#C#1E-6)). “0HMG OF XC*
a0 END

65 LS

613 INPIT'ENTER RERCTANCE (XCY TN THMS*. B

620 INPIT*ENTER RESISTANCE IN OHMS"; R

636 PRINT"IMPEDANCE (2) EQUALS™; SRCIBL 2)+¢RI2)); "NHIG"

&4 EHD

6435 (1S

65 TNPLIT'ENTER 1 FOR TOTAL LUE , 2 FOR CHANGING TOTRL VALUE": @
65 0N 6 GOTD 608, 848

65 (L5

€79 INPUTVENTER NLMBER OF CRPACITORS USED. 2, 3, MR 454
688 DN X GOTQ, 635, 725, 775

685 (LS

590 INPLITENTER WALUE OF C1"R

AR TNPLIT*ENTER VRLIE OF C2*;8

718 PRINT"THE SERIES YALUE 15" (AHE)/(P+B); "AND THE PARRLLEL WAKUE 15", A+, "LI-FRRADS"

frilal
75 0S
T8 INPUTPENTER VALLE OF C4*A
740 INPUT'ENTER VALUE OF C2*;R
T3 INPUT'ENTER VALUE OF C3".C

760 PRINT'THE SERIES YALLE 1S4/ (1/Re1/B+4/0), "AND THE PRRRLLEL VRLLE 15" ReR+C; “U-FRRADS®

8 END
75 LS
730 INPUT"ENTER YALLE OF (1", A
9% INPUT*ENTER VALLE OF C2":R
8A@ INPUT®ENTER “ALLE (F C3";C
318 INPLITXENTER VALUE (F C4% D

&0 PRINT®THE SERIES VALUE 15", 1/(1/R+1/B+1/C+1,D); "D THE PRRALLEL VALUE 15"; R+R#C+D; "I1-FARADS®

a N

N5 07

848 TNPUT"ENTER PRESENT TOTRL YALUE 0F CAPACITAMCE™: T
&8 INPLIT"ENTER DESIRED YRLUE";D

88 IF TX) 6IT) &7 ELSE 2%

78 PRINT*TO OBTRIN®:D; *ARS A FINAL VALUE , ADD™; ((TXD)/CT-D)); "IN SERTES WITH (IR PRESENT CIRCUIT®

85 END

23 PRINT"TO OBTRIN®;D; "RS A FINAL VALUE ADD®:D-T: "IN PARALLEL WITH YQUR PRESENT CIRCUIT *

00 END
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il Y

26 PRINT"COMMOM EMITTER AMPLIFIER®

308 INPUT"ENTER MAX. COLLECTOR CURRENT™:A
49 INPUT"ENTER BETA";B

58 INPUTYENTER ¥CC YOLTRGE™; C

r Amn Desiql

F YOU are designing a common-

emitter amplifier such as that shown
in the diagram and have only minimum
information about the transistor, this is a
useful program to have. The only data
needed is the maximum collector cur-
rent, maximum collector voltage, beta,
and type of transistor (silicon or germa-
nium). The layout of the program is
straightforward and it is self-prompting
when run.

vee

60 INPUT™ENTER TYPE: SILICON=1 , GERMANIUM=2";D
78 INPUT"ENTER LOWEST FREQUENCY TO BE AMPLIFIED™:K

88 E= 5+A’1C

98 F=. 45+C'¥C

109 G= 1xC/VE

118 I=£/B’I8

128 IF D=1 H=G+ 6 ELSE H=G+ 3'VB
138 J=(C-F)/1 'Ri

148 L= 1x(G/E) M=(1/(6. 283KeL))¥EG
158 PRINT*RL="; J; "OHMS"

168 PRINT"R2="; (G/C)xJ; "OHMS®
178 PRINT"R3="; (C-F)/E; "OHMS

188 PRINT"R4="; G/E; "OHMS"

190 PRINT"CI=";M; "MICRO FARRDS"

206 INPUT"IS A SCHEMATIC DESIRED ? YES=1 , NO=2“iR

218 1F R=1 GOTO23BELSE 229
228 END
230 {15

Lines 30 through 70 ask for informa-
tion needed for the calculations in lines
80 through 140. Lines 150 through 190
print out the results of the calculations
and label what they are. These values are
the ““ideal” and it is up to the designer to
pick the closest standard values
available.

The remainder of the program draws a
schematic of the circuit and labels all
parts values. Line 200 begins by asking if
a schematic is necessary. If not, the pro-
gram jumps to line 220 which ends it. ifa
schematic is desired, the program jumps
to line 230, which begins the graphics by
clearing the screen and then printing the
parts values and labels. Lines 250
through 310 draw the rest of the
schematic.

Line 320 is a simple clock. With the
value of “N”" used, the graphics remain
on the screen for about 20 seconds. To in-
crease this time, make ““N** a larger num-
ber. After the clock times out, the screen
is cleared and the program is sent back to
line 20 to await the next problem. O

248 PRINTR204. “R1" PRINTS218, "R3" :PRINT®@1S, *¥CC" :PRINTE349, C* :PRINT@469, “B" :PRINT@S48, “E" :PRINT@716, "R2" :PRINT@738, "R4* :PRINTE743, e
€1 =":PRINT@914, *GROUND" PRINT®192, ; J; : PRINTE210, ; (C-F)/E; :PRINTB?9S, ; . 25+J; :PRINTE723, ; G/E; :PRINTE747, M, " HICRD FARADS"

259 X=48:FORY=17T026:SET(X, ¥ :NEXTY:

268 X=48:1=28: SET(X, ¥) =48 ¥=20 - FORNEATO10: SETCX, ¥) - X=X+ 5:¥=Y- 5:NEXTN: X=53: FORY=14T016: SET(X, ) :NEXTY: X=53 : FORY=28T038. SET(X, ¥):
NEXTY : X=40:Y=24:SET(X, ¥) :X=48: Y=24 :FORN=1T010: SET(X, V) :X=X+1 5:¥=vY+ 5:NEXTN:

278 Y=4 FORX=26T053: SETCX, ¥) - HEXTX  Y=6 FORK=22T038: SETCX, ¥) - NEXTX: =6 FORK=49T057 : SET(X, ¥) :NEXTX: Y=14:FORX=22T038 : SET(X, ¥) :HEXTX: ¥=1
4:FORX=49T057:SET(X, ¥) :NEXTX : ¥=22: FORX=26T048: SET(X, ¥) : NEXTX : ¥=38: FORK=227038 : SET(X, ¥) :NEXTX:

788 Y=39:FORX=49T057 - SETCX, ¥) :NEXTX: ¥=28: FORX=53T069: SET (X, ) :NEXTX  ¥=33: FORK=64T074 : SET(X, ¥) :NEXTX : ¥=35: FORR=64T074 : 5ET(X, ¥ : NEXTX:
¥=38:FORN=49T057: SET(X, ¥) : NEXTX: ¥=38: FORX=22T(38 : SET(X, ) | NEXTX: ¥=38: FORK=49T057 : SET(X, ¥) :NEXTX:

290 Y=40 FORK=26T069: SETCX, ¥) :NEXTX - Y=6 FORX=22T03@: SET(X, ¥ :NEXTX: ¥=6FORX=49T057: SET(X, ¥) :NEXTX : X=39: FORY=3T04 : SET(X, ¥) :NEXTY : X=22
“FORY=6TO014:SETC(X, ¥) :NEXTY: X=26: FORY=4T06 - SET(X, ¥) - NEXTY : X=26 : FORY=14T(3@: SET(X, V) :NEXTY:

398 X=26FORY=38T040: SETCX, ¥):NEXTY: X=49: FORY=6T014: SET(X, ) :NEXTY: X=49 : FORY=3BTO38: SET(X, ) :NEXTY :X=53: FORY=4T06: SET(X, ¥) :NEXTY :X=3
3:FORY=38T048: SETCX, ¥) :NEXTY: X=57: FORY=6T014 : SET(X, ¥) :NEXTY: X=57 : FORY=38T038: SET(X, ¥ :NEXTY:

310 X=69:FORY=28T033: SET(X, ¥) : NEXTY : X=69: FORY=35T048 SET(X, ¥) : NEXTY : X=40: FORY=48T042: SET(X, ¥ :NEXTY :X=38:FORY=6T014: SET(X, ¥) {NEXTY X
=22 FORY=3AT038: SET(X, ¥) :NEXTY : X=230: FORY=38T038: SET(X, V) : NEXTY:

320 FORN=1T018008:NEXTN: LS

338 GOTOz0

OCTOBER 1982 79
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circuit analysis

Voltage-Regulator Desian

HIS final program can be used in

the design of three different types of
zener-diode voltage-regulator circuits. It
was designed and tested with TRS-80
Level I1, but is directly compatible with
TRS-80 Level I.

The program is applicable to all three
of the circuits shown in the diagram.
Lines 30 through 70 ask for information
common to all three. Lines 100 through
110 are used only in the first circuit. (We
really don’t care about the diode’s im-
pedance in the other circuits since it isn’t
seen by the load.)

Line 120 asks which circuit is of inter-
est and lines 130 to 150 branch to the re-
spective graphic ‘‘subroutines,” which
draw the circuits. Lines 860, 1060, and
1250 are simple timing clocks to hold the
schematic of the regulator on the screen
for a specified amount of time. With the
value shown, the display remains for
about 20 seconds.

er goes to the next line which directs the
computer to the proper line number for
the start of that particular part of the
program. The first few lines of each indi-
vidual circuit program query the design-
er for any additional data that is needed.
Following these query lines are a number
of data-operation or formula lines.
Following these calculations, the com-
puter prints the results. Unfortunately
these results are “‘ideal” values, and it is
up to the designer to pick the nearest
standard value. Another set of values is
calculated with a 50% safety factor.
One change you may want to make in
the program is in lines 60 and 70. Instead
of entering power in these two lines, you
may want to enter the maximum and
minimum current. By doing this, you can
eliminate lines 80 and 90. (However, use
“J” as the variable in line 60 and **K” in
line 70 so that you don’t have to rewrite
these factors in the remainder of the

After the clock times out, the comput-  program. o
Ql
al Q2
RI RL RI
o AAMS
UNREG 5 UNREG 5 REG UNREG > REG
INPUT | INPUT I ouTPUT INPUT I OUTPUT
: O 0 o -0
T T
A B (o
The program here is applicable to any one of these circuits.
10 CLS
20 PRINT@16,"VOLTAGE REGULATOR CIRCUITS"
30 INPUT"ENTER REGULATED OUTPUT VOLTAGE DESIRED"; A
40 INPUT"ENTER MINIMUM VOLTAGE FROM POWER SUPPLY FILTER";B
50 INPUT"ENTER MAXIMUM VOLTAGE PROM POWER SUPPLY FILTER";C
60 INPUT"ENTER MAXIMUM POWER OF LOAD"; D
70 INPUT"ENTER MINIMUM POWER OF LOAD";E
80 J=D/A
90 K=E/A
100 L=a/.1%J
110 F=A/.1%K
120 INPUT"ENTER CIRCUIT DESIRED 4 2 OR 3",M
130 IF M=1 THEN 720
140 IF M=2 THEN 880
150 IF M=3 THEN 1080
160 CLS
170 PRINT"THE CIRCUIT YOU HAVE PICKED WILL REQUIRE ONE ZENER DIODE AND ONE SERIES RESISTOR. REFER TP CIRC | ?

180 G=(C-A)/(1.1%J)

190 I=(C-A)*{1.14])

200 H=A®*{J-K)

210 PRINT"CALCULATED VALUE OF R1 IS";G;"OHMS {PICK NEXT STANDARD LOWER VALUE)"
220 PRINT"CALC. WATTAGE OF R1 IS";I;"WATTS"

230 PRINT"CALC. VALUE OF DY IS";a;" "R "WATTS"

240 PRINT"MAX. LOAD CURRENT IS";J;"

250 PRINT"MIN. LOAD CURRENT IS";K;"AMPS."

260 PRINT"MIN. DIODE IMPEDANCE IS";F;"OHMS"

270 PRINT"MAX. DIODE IMPEDANCE IS";F;"OHMS"

275 PRINT" [$) I3 [$ <>

280 PRINT"FOR A SAFETY FACTOR OF 50%:"

290 PRINT"RY SHOULD EQUAL ";G;:"OHMS AT";1.5%I;"WATTS"

300 PRINT"ZENER DIODE DY SHOULD EQUAL":A;"VOLTS AT";1.5%H;"WATTS"
310 END

320 PRINT"THE CIRCUIT YOU HAVE CHOSEN WILL REQUIRE % ZENER DIODE, ' SERIES RESISTOR , AND !

330 INPUT"ENTER BETA OF Q1";N

340 INPUT"ENTER IF Q1 IS SILICON=1, GERMANIUM=2";
350 I=J/N

360 IF L=1! THEN H=A+.6 ELSE H=A+.3
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370 G=(B-H}/I

380 0=(B-H)*I[2

390 P=(C-H)/GC

400 Q=H*P

410 R=C-A

420 S=J°R

421 PRINT"RESISTOR RY! CALCULATES T0";G;"OHMS (PICK NEXT LOWEST STANDARD VALUE),AT";0;"WATTS"
422 PRINT"ZENER DIODE D1 CALCULATES TO";H;"VOLTS AT";Q; "WATTS"

423 PRINT"TRANSISTOR Q' CALCULATES TO";R;"VOLTS (VCE),AT";S;"WATTS"

430 PRINT" <> <> 133

440 PRINT"POR A SAFETY FACTOR OF 50%:"

450 PRINT"RY SHOULD BE";1.5%0;"WATTS ~ “;G;"OHMS"

460 PRINT"ZENER D! SHOULD BE .5%Q;"WATTS @ ";H;"VOLTS"
470 PRINT"Qt SHOULD BE";1.5%S;"WATTS @ ";1.5%R;"VOLTS"
480 END

490 CLS

500 PRINT"THE CIRCUIT YOU HAVE CHOSEN WILL REQUIRE 1 ZENER DIODE , 4 RESISTOR , AND TWO TRANSISTORS. REFER TO CIRCUIT # 3"
510 INPUT"ENTER THE BETA OF Qt";N

520 INPUT"ENTER THE BETA OF Q2";T

530 INPUT"ENTER IP Q1 & Q2 ARE SILICON=Y , GERMANIUM=2";L

540 IF L=1 H=A+1.2 ELSE H=A+.6

550 U=N®*T

560 I=J/N

570 Ve=C-A

580 S=I/T

590 G=(C-H}/S

600 W=(C-H)/G

610 Q=H*W

620 0=(C-H)*1[2

630 P=C-A

640 R=(C-A)*J

650 X=(C-A)*I

661 PRINT"THE CALC. VALUE OF R1 IS";G
662 PRINT"THE CALC. POWER OF R} IS";0
6635 PRINT"THE CALC. VALUE OF DI IS";H;
664 PRINT"THE CALC. VALUE OF Q' IS";R
665 PRINT"THE CALC. VALUE OF Q2 IS";X;"WATTS @ A VCE OF";(C-A);"VOLTS"

667 PRINT" < <> < 133 ¥

668 PRINT"FOR A SAFETY FACTOR OF 50%:"

670 PRINT"RY! SHOULD BE";1.5%0;"WATTS @ ";G;"OHMS"

680 PRINT"2t SHOULD BE";1.5%Q;"WATTS @ ";H;"VOLTS"

690 PRINT"Q! SHOULD BE";1.S5%*R;"WATTS @ A VCE OF";1.5%P;"VOLTS"

700 PRINT"Q2 SHOULD BE";1.5%X;"WATTS @ A VCE OF";1.5%(C-A);"VOLTS"

710 END

720 CLS

730 PRINT®135,"RESISTOR”

740 PRINT@12,"COPY THIS CIRCUIT DOWN"

750 PRINT@6T,"R1"

760 PRINT@454,"2ENER DIODE D1"

770 PRINT@490, "LOAD"

780 PRINT@320,"UNREGULATED INPUT VOLTAGE"

790 PRINT®@499, " REGULATED"

800 PRINT@564,"0OUTPUT"

810 Y=7:PORX=6TO012:SET(X,Y) :NEXTX:Y=5:FORX=12T032:SET(X,Y):NEXTX:Y=9: FORX=12T032:SET(X,Y) :NEXTX:Y=7:FORX=32T088: SET(X,Y): NEXTX:Y=37:
FORX=7TO88:SET(X,Y):NEXTX:Y=32:PORX=B0T098:SET(X,Y): NEXTX:Y=15: FORX=80T098:SET(X,Y): NEXTX:

820 Y=26:FORX=44T064:SET(X,Y):NEXTX:Y=21:FORX=44T064:SET(X,Y):NEXTX:

830 X-\2:FORY-STOQ:SET(X,Y):NEXTY:X-}?:FORY-STOQ:SET(X,Y):NEXTY:X-BB:FORY-7TO15:SET(X.Y):NEXTY:X-BO:FORY-15T032:SET(X.Y)=NEXTY=X'54=
FORY=7T020:SET(X,Y) :NEXTY:X=54: FORY=26T037:SET(X,Y):NEXTY:X=98:FORY=15T032:SET(X,Y) :NEXTY:

840 X=43:FORY=21T026:SET(X,Y):NEXTY:X=88:FORY=33T037 :SET(X,Y):NEXTY:X=64:FPORY=21T026:SET(X,Y):NEXTY:

850. PRINT@826, "CRKTH1"

860 FORN=1TO10000;:NEXTN

870 GOTO0160

880 CLS

885 PRINT @ 12, "COPY THIS CIRCUIT DOWN"

890 PRINT@80," TRANSISTOR Q1"

900 PRINT@390,"RESISTOR R'"

910 PRINT@462,"ZENER D1"

920 PRINT@200, "COLLECTOR"

930 PRINT@285, " BASE"

940 PRINT®@226,"EMITTER"

950 PRINT@512,"UNREGULATED INPUT"

960 PRINT@542,"REGULATED OUTPUT VOLTAGE"

970 Y=8:FORX-6T035:SET(X.Y):NEXTX:Y-6:FORX-}STOéS:SET(X,Y):NBXTX:Y-10:FORX-35T065:SET(X,Y):NEXTX:Y-B:FORX-GSTOBB:SET(X,Y):NEXTX:Y-1S
:FORX=10TOV6:SET(X,Y) :NEXTX:

980 Y-}?:FORX-GTOSB:SET(X,Y):NEXTX:X=35:FORY-éTO!O:SET(X,Y):NEXTY:X=65:FORY-GTO\O:SET(X,Y):NEXTY:X-10:FORY-STO\S:SET(X,Y):NEXTY:X-16
:FORY=13T017:SET(X,Y):NEXTY:X=32:FORY=13TO17:SET(X,Y) :NEXTY:

930 x-so:FORY-|OT018:SET(X,Y):NExTY;x-46:FORY-'sToze:SET(X,Y)aNEXTY:x-ss:FORY=18T026:SBT(X,Y):NEXTY:x-so:FORY-stosz:SET(X,Y):NEXTY:
1000 Y=13:FORK=16TO31:SET(X,¥):NEXTX:

1010 Y=1T7:FORX=16T031:SET(X,Y):NEXTX:

1020 Y=18:FORX=46T055:SET{X,Y):NEXTX:

1030 Y=26:FORX=47T055:SET(X,Y):NEXTX:

1040 Y=15:FORX®32T050:SET(X,Y): NEXTX:

1050 PRINT@824,"CRKT#2"

1060 FORN=1TOY0000:NEXTN:

1065 CLS

1070 GOTO0320

1080 CLS

1085 PRINT @ 5, "COPY THIS CIRCUIT DOWN"

1090 PRINT@396,"R1"

1100 PRINT@620,"REGULATED OUTPUT"

1110 PRINT@36,"TRANSISTOR Q1"

1120 PRINT@640, " UNREGULATED INPUT"

1130 PRINT@180,"EMITTER"

1140 PRINT@®222,"Q2"

1150 PRINT@237, " BASE"

1160 PRINT®279,"C"

1170 PRINT@416,"BASE"

1180 PRINT@590,"ZENER DIODE D"

1190 Ye5:FORX=6T0T2:SET(X,Y):NEXTX:Ye3: PORX=73T0100:SET(X,Y) :NEXTX:Y=5:FORX=101T0%11 :SET(X,Y):NEXTX:Y=7:PORX=73T0100:SET{X,¥): NEXTX:
¥=20:PORK=29T047 :SET(X,Y):NEXTX:Y=24: PORX=29TO47: SET(X,Y) :NEXTXK:Y=17:FORX=50T075: SET(X,Y) : NEXTK:Y=22:FORX=20T027 : SET{X,Y): NEXTX:
1200 Y=13:PORX=50T075:SET(X,Y):NEXTK:Y=15:FORX=T6TO87 :SET(X,Y) :NEXTK:Y=15: FORK=40T049:SET(X,Y) :NEXTK:Y=26:PORX=58T067:SET(X,Y) :NEXTX
:Y=34 :PORK®58TO67:SET(X,Y) :NEXTX:Y=40:FORK®6TOV11:SET(X,Y): NEXTK:Y=22: FORX=20T028 :SET(X,Y):NEXTX:

1210 Xe20:FORY=5T022:SET(X,Y):NEXTY:X=29:PORY=20T024:SET(K,¥):NEXTY:Xe40: PORY=6TO015: SET(X,Y) : NEXTY:X=47:FORY=20T024:SET(X,¥): NEXTY:X
=50:PORY=13T017:SET(X,Y):NEXTY:X=58: FORY=26T034:SET(X,Y) :NEXTY:X=67: FORY=26T034 : SET(X,Y) : NEXTY:

1220 X=62:FORY=18T025:SET(X,Y):NEXTY:X=75:FPORY=13T017:SET(X,Y):NEXTY:X=87:FORY=8T015:SET(X,¥):NEXTY:X=73:FORY=3T07:SET(X,Y):NEXTY: X~
100:FORY=3T07:SET(X,Y):NEXTY:

1230 Y=22:PORK=48T062:SET(X,¥):NEXTX:X=62:FORY=35T040:SET(X,¥Y):NEXTY:

1240 PRINT@930, CRKT#3"

1250 PORN=1TO)0000:NEXTN:

1260 GOT0490
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fest equipment

Popular Electronics Tests

BBC-Metrawatt/Goerz Model MA 3D

Digital Multimetes

e

HE BBC-Metrawatt/Goerz Model

MA 3D Digital Multimeter is a gen-
eral-purpose 3%-digit LCD multimeter
of unique physical design—it folds down
on itself to protect its display and switch-
es. When closed, it looks like a transistor
radio in a black plastic case, with very lit-
tle indication that it is a DMM.

When the case is open, the “cover” ex-
poses a 3 ¥2-digit, 0.72" high, seven-seg-
ment, high-contrast LCD readout, with
only a function rotary switch and a pow-
er on-off switch on the other half. The
LCD display cover can be positioned at
any of 8 selectable (detent) angles from
closed to flat open. Thus, there is no need
for a tilt stand since the display can be

-
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positioned as desired. The color-coded
test leads are plugged into submerged
safety connectors on one side as is the ex-
ternal power connector.

The protective safety leads and con-
nectors comply with the safety rules set
down by VDE 0411/DIN 57 411, assur-
ing safety fo the instrument and the user.

The power switch is automatically
placed in the off position when the case is
closed, while a carrying strap enables the
meter to be slung from the neck, leaving
the hands free to use the test leads.

The 25 ranges include five each for ac
and dc voltages from 200 mV to 650 volts
full scale, five each for ac and dc current
from 2 mA to 10 A full scale, and five for
resistance measurement from 2 kilohms
to 20 megohms full scale. Accuracy is
+0.25% on the dc ranges. (Complete
specifications are shown in the accompa-
nying Table).

The shock-resistant case is 534" wide,
434" deep, 2" thick (case closed), and it
weighs slightly under one pound. Sug-
gested retail price is $199.
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TECHNICAL SPECIFICATIONS
BBC-METRAWATT/GOERZ DMM

AC/DC Voltage Ranges:
Accuracy: DC +0.25% of rdg + 1 dig
AC +0.75% of rdg + 2 dig

Input Resistance: 10 megohms, 40 pF

Resolution: 0.1 mV on 200 mV
1mvon2V
10mVon20V
100 mV on 200 V
1Von650V

Overload Protection: 250 V on 200 mV

780 Von 2 to 650 V

AC/DC Current Ranges:
Accuracy: DC +1% of rdg + 1dig
AC +1.5% of rdg + 2 dig
Resolution: 1 wA on 2 mA
10 pA on 20 mA
100 pA on 200 mA
1mAon2A
Voltage Drop: 200 mV on 2 and 20 mA
240 mV on 200 mA
650 mVon 2A
Overload Protection: 250 V

Resistance Ranges:
Accuracy: +0.5% of rdg + 1digon
2, 20, 200 +2% of rdg + 1 dig
on 2, 20 megohms
Resolution: 1 ohm on 2 kilohms
10 ohms on 20 kilohms
100 ohms on 200 kilohms
1 kilohm on 2 megohms
10 kilohm on 20 megohms
Full-Range Voltage: 0.5 V on 2 kilohms
0.78 V on 20 kilohms
0.83 V on others
Open-Circuit Voltage: 1.23 V
Overload Protection: 250 V

Frequency Range:
AC Voltage:
200 mV to 200 V:
30-400 Hz, +1% of rdg + 4 dig
15 Hz-4 kHz, +3% of rdg + 8 dig
650 V:
30-200 Hz, +1% of rdg + 4 dig
15-600 Hz, +3% of rdg + 8 dig
AC Current:
30-400 Hz, +2% of rdg + 4 dig
15 Hz-4 kHz, +3% of rdg + 8 dig

Display: 7-segment LCD, 18 mm 3"2 dig
Full-Scale Value: 1999
Overrange: Left digit remains on
Polarity: No sign is positive.
Minus sign is negative.
Decimal Point: Automatic.

Power Supply: 9-V battery
Life: 100 hr with manganese-dioxide
200 hr with alkaline-manganese
Arrow appears if below limit.
Power Line; NA 2-9/20 adapter (7-13 V
dc)

Case:
Class: I, VDE 0411/DIN 57 411
Type: IP50-DIN 40 050, IP20 at
connectors
Dimensions: 146 X 118 X 44 mm
Weight: 0.45 kg less battery
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General Description. The model MA
3D has only one operational control-—an
indented function/range switch used to
select the desired function and any of its
five ranges. Each function and its associ-
ated five ranges are clearly identified so
that there is no possibility of error. The
base section top cover carries the identifi-
cation of the three input connectors (+,
common, 10A) and the fuse data. The 9-
volt transistor radio battery is concealed
within the large “*hinge™ section with ac-
cess via a snap on/off panel.

The meter is entirely black plastic with
sharp white engraved identifications.
The only touch of color is the bright red
power on/off switch in the lower right
corner. When the cover is swung to the
closed position, this switch is mechani-
cally coupled to a detent in the cover that
automatically turns the power off.

User Comments. The Model MA 3D
was checked by the Lockheed Instru-
mentation Measurement Laboratory
(Plainfield, NJ) against standards trace-
able to the Nation Bureau of Standards,
and the instrument was found to meet or
exceed its claimed specifications in all
respects.

We put the Model MA 3D to work on
our bench, where it made a big hit due to
its rather large (34 ") high-contrast LCD
readout and the tiltable cover that con-
tains the display. Four small rubber
“feet" make the instrument skid-proof
on the benchtop.

By connecting the slender three-foot
braided strap to its support pins on the
case, and tilting the meter “*face’ at 90° to
the instrument base, the instrument can
be carried while keeping the display
clearly visible. This leaves both hands
free to manipulate the test leads. This is
ideal for those who must make measure-
ments when standing up or in cramped
quarters.

We found the function/range switch
easy to use, the fegends clear and easy to
read, and the LCD readout one of the
best we have seen. We appreciate the
thought given to the safety test leads,
with their large protective rim to keep
fingers from contacting the metal probe
tips where dangerous voltages might ex-
ist. At the other end of the test leads, the
covered ends fit into submerged connec-
tors, removing these from any finger
contact.

Besides being an excellent bench in-
strument, when closed the Model MA
3D easily fits within a pocket. (Its round-
ed edges avoid tearing of pocket linings.)
We can highly recommend this uniquely
packaged, modestly priced digital
multimeter. —Leslie Solomon
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COMPUTER
BITS

By Stan Veit
Computer Editor

News from the Computer Shows

OME major computer shows are

over, everybody has gone home, and
it is time to evaluate the wonders exhibit-
ed there. Houston, Texas hosted the Na-
tional Computer Conference (NCC) and
it was a “Texas-size”” event indeed with
over 90,000 people attending. Atlantic
City, NJ, the former home of the eastern
computer shows returned as an exhibit
site for COMDEX and attracted Inde-
pendent Sales Organizations from all
over the world. Both shows were a suc-
cess as showcases for a new generation of
small desktop and portable computers.

At the NCC, it seemed every manufac-
turer had a new personal computer. Simi-
larly, companies that had previously pro-
duced only mainframe computers or
large minis introduced microcomputers
and those that had been in the personal-
computer business were showing porta-
ble machines. Many of the new offerings
were built around 8/16-bit processors or
16/32-bit processors. However, some of
the large mainframe manufacturers
showing personal computers gave the im-
pression that they just had a toe in the
water and they might not really produce
the machines they were showing.

The 8086/8088 family from Intel and
the M68000 family from Motorola have
won the competition to become the dom-
inant microprocessor chips of the eight-
ies. This fact was obvious from the num-
ber of computers using one or the other
of these sixteen-bit microprocessor chips.
In spite of this, the Z80 has won a new
lease on life because many of the new
computers support the older processor as
a “‘slave” or secondary processor. The
TRS-80 Mod 16 is a typical example. It
uses the 68000 as the main processor, but
also has a Z80 to run the existing Mod 11
software. Even the IBM PC, which uses
the 8088, operates with a plug-in Z80.

The *“Battle of the Operating Systems”
was not much in evidence at either NCC
or COMDEX. CP/M was the main oper-
ating system for 8-bit systems, while
MDOS (PC DOS) was the main system
shown for 8088/8086 computers. The
competing system from Digital Re-
search, CP/M-86, did not seem to be
used as the primary operating system for
many of the new offerings although it is
offered as an alternate on almost all of

84

the 8088/8086-based systems. UNIX"
was much talked about as a future 16/32-
bit operating system, but few new com-
puters are using it at this time. Fortune
Computer’s 16:32 Computer, with the
M68000, was one of the new computers
now using Unix. The Charles River Data
System’s Universe 68 series of 68000
computers and the 16-bit Onyx Comput-
ers are others.

As more 68000 systems come into use,
UNIX will likely become a stronger com-
petitor. A lot will depend upon Radio
Shack’s choice of a M68000 Operating
System for the Mod 16. If Radio Shack
adopts UNIX, it will be the most used 16-
bit microcomputer operating system. If
Radio Shack decides on a system unique
to TRS-80 Mod 16, UNIX will still be a
strong contender and the Mod 16 might
suffer from lack of software. The UCSD
P-System (UCSD Pascal) grew in
strength as it was adopted as a secondary
operating system for more computers. It
stands today as the only transportable
microcomputer operating system. It is al-
ready so well established that it is num-
ber two among software operating sys-
tems. However it is number two on
almost all the computers where some-
thing else is number one! Not a bad posi-
tion to be in for any product, though.

Portables were the main hardware in-
novation at both NCC and COMDEX.
They come in three sizes. The first is the
suitcase size represented by the Osborne
1 and similar machines. The next size is
the briefcase size such as the Epson HX-
20, the Compass, the Sony Typecorder,
and the Teleram, all of which fit in a
briefcase or attache case. The smallest
size is the hand-held computers.

The Osborne 1 has a new front panel
that makes the unit physically more at-
tractive. There is also a double-density
version and a modification kit that retro-
fits this needed improvment to all previ-
ous units. The addition of double density
permits the release of a large body of
CP/M software in Osborne format. This
makes the Osborne 1 a much more useful
computer. As a bonus, the Osborne Com-
puter Co. is giving users the UCSD run-
time package for its machines. While this
alone does not permit the running of Pas-
cal on the Osborne, it does allow many
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application programs written in UCSD
Pascal to be run on the machine.

The success of the Osborne 1 has ap-
parently impressed others as some com-
puter companies have rushed their ver-
sions of a portable computer into
prototype production. The Kaycomp II
from Non-Linear Systems, for example,
offers most of the Osborne | features at
the same price, but it includes a 9" CRT
instead of the 5 CRT used in the Os-
borne. Since this is one of the shortcom-
ings of the Osborne 1, the Kaycomp II
could be a strong competitor.

The Fox from Digital Microsystems is
another portable from one of the estab-
lished manufacturers. It offers the ad-
vantage of being compatable with a
broad library of CP/M software that can
run on larger machinés.

Morrow Design’s Micro Decision is
another portable offering all of the fea-
tures of the Osborne 1, including either
one 200K drive or two drives that store
400K. The Morrow computers only cost
$1195 for the single-drive model or
$1545 for the double-drive computer.
Neither model comes with a video moni-
tor, but for the difference in price, the
user can select any size or quality mono-
chrome monitor desired.

A new company, Janos Ltd., of Ana-
heim, CA, offers some innovative porta-
ble computer designs. The Courier Por-
table features a 9 CRT, a Z80A CPU
with 64K of memory, and a serial inter-
face. The computer uses the Standard
Bus and provides five card slots for sys-
tem expansion. The disk drive is the new
Sony 3'/," system that stores 322K bytes
per disk. The Janos Courier is priced at
$3995, twice the cost of the Osborne 1,
but it offers many additional features.
Janos has another model with two re-
movable 5-megabyte hard-disk car-
tridges in place of the floppy disks. This
is the ultimate in portable computer data
storage: 10 megabytes of data storagein a
package you carry like a suitcase!

From Canada comes the Hyperion
Portable Computer made by Dynalogic
Infotech of Ottawa. This was easily the
most attractive design at both of the
shows. It is a portable compatable with
the IBM PC computer, running the
Microsoft MS DOS Operating System
with advanced disk BASIC. It has both
serial and parallel 1/0 ports and is
compatable with the IBM PC printer, or
other Epson or Centronics-type printers.
It includes a built-in 300-baud modem
for data communications and a time and
date clock with battery back-up.

The Hyperion weighs 20 Ib and mea-
sures only 18" W by 10” D by 815 “H.
The keyboard stores in the case and the
entire assembly fits into a vinyl carrying
case. The Hyperion costs $4999 but its
IBM compatability and design features
will make it attractive to many users.

POPULAR ELECTRONICS
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computers

#

Another portable that attacted a lot of
attention at both the NCC and the
COMDEX shows was the Otrona which
was the subject of an article in the June
issue of this magazine.

The briefcase class of computers and
terminals also aroused much interest.
The Compass computer by Grid Systems
features a fold-down, flat electrolumines-
cent screen with a 24- line by 53-charac-
ter display with horizontal scrolling. All
of the other briefcase-size units either
show a single line or, in the case of the
Epson HX-80 and the Teleram T-3000, a
four-line display. The Compass is still in
the early production stage. It is priced at
over $8000, but it represents the logical
future of portable computers.

The Epson HX-20 is a more affordable
briefcase system, packing a powerful
computer into an 117 X 815" X 134"
package. It contains two CMOS 6301
CPUs, 16K of RAM memory (expand-
able to 32K) and 32K of ROM memory
(expandable to 64K), a 24-character by
4-line display with horizontal scrolling to
255 characters. A dot-matrix printer is
included as well as an RS-232C port.
Parallel interfaces are provided for con-
nection to a standard Epson printer, a
bar-code reader, the cassette, and an ex-
tension of the system bus. An optional

microcassette is available too. This is
mounted in the front panel and makes
the HX-20 a complete self-contained
computer system.

The Teleram-3000 features bubble
memory data storage and the ability to
run the popular CP/M operating system.
This is made possible by a low-power ver-
sion of the Z80 CPU, 64K of RAM, and
4K of ROM. The bubble memory simu-
lates the Drive A required by CP/M and
the display is 80 characters by 4 lines.
Provision is made to add an expansion
unit for office use. This permits the in-
stallation of up to four external disk
drives, a video monitor, and other
perhiperals. At the less that $3000 price
quoted, the Teleram will find many users
who want more portability than is of-
fered by the suitcase-size machines.

Handheld computers were represented
by the Sharp 1500 which also is sold un-
der the Radio Shack label and the
Matsushita brand which is sold by
Panasonic, Quasar, and Olympic, as well
by the designers, Friends Amis. The
Sharp 1500 features increased memory
over its previous version and an interface
to a four color printer/plotter. This is
one of the most ingenious peripherals
ever developed for a small computer. It
produces printing in several sizes and

colors and can plot histograms, line
graphs, and even pie charts.

The Panasonic (Quasar, et al) unit has
an interconnecting bus unit with periph-
erals that plug-in producing an attache-
case computer system composed of the
computer, a small printer, a modem with
communications software in ROM, and a
video unit with both a color graphics dis-
play and a black and white display. There
is also a bus extension and an RS-232C
interface. Memory expansion units can
be plugged in to expand the memory up
to 56K. In addition, there is a plastic con-
nector unit that permits any two units to
be connected without the main intercon-
necting unit. The computer uses both
Microsoft BASIC and a Forth-like lan-
guage called Snap. The CPU is a 6502
and the Apple I1+ can be used as a de-
velopment system to develop Snap pro-
grams. All of the versions of the system
are identical, except that Friends Amis
have developed their own expansion ca-
pability using a holding device called the
“Datashuttle.” This holds the basic
HHC and adds up to 40K of nonvolatitle
RAM. It has interfaces for a modem, a
tape casette, an RS-232C interface, an ac
adapter, and battery charger. It retains
the standard parallel connector for
peripherals and the bus expander. -

—

GOERZ

NEW LARGE DISPLAY FOLDING
MULTIMETERS FROM METRAWATT

available from your Metrawatt Distributor

907-586-2260

‘

2 year warranty

301-946-2670

BBC - METRAWATT/GOERZ

Division of Kent Process Control, Inc.

AK-Juneau Electronics, Juneau
AL-Brownell Electro, Inc., Mobile
AR-Tri-State Instr. Lab. inc., Morrilton
AZ-Metermaster, Phoenix

AZ-Jensen Tool and Alloys, Tempe
CA-Metermaster, Los Angeles
CA-Metermaster, Palo Alto
CA-Metermaster, San Diego
CA-Rexanne Products, Los Angeles
CO-Air-Row instruments, Inc., Arvada
CO-R&R Instrumentation, Inc., Aurora
CT-Brownell Electro, Inc., Hartford
FL-Brownell Electrc, Inc., Miami
FL-Brownell Eiectrc, Inc., Orlando

FL-Electronic Equipment Co., Inc., Miami

FL-Electronic Equip. Co.. Winter Park
GA-Brownell Electro, Inc., Atlanta
|A-Farnsworth Electronics, Waterloo

|L-Commodore-!, Inc., Rolling Meadows

IL-Metermaster, Elk Grove Village
MA-Brownell Electro, Inc., Woburn
MA-Metermaster, Boston

205-479-8581
501-354-1849
602-243-4111
602-968-6241
213-685-4340
415-968-0313
714-560-4841
213-663-3261
303-421-4204
303-340-8728
203-278-9004
305-591-3215
305-843-6770
305-871-3500
305-644-4833
404-762-5181
319-234-6681
312-394-5441
312-593-8650
617-935-7820
617-523-2580

165 Fieldcrest Avenue, Edison, New Jersey 08837 o

MD-Brimberg Distributors, Wheaton
NC-Brownell Eiectro, Inc., Charlotte
NC-Brownell Eiectro, Inc., Raleigh
NC-Meter Metrics, Raleigh
NJ-Brownell Electro, Inc., S. Plainfieid
NJ-Hosica Laboratories, No. Caldwell
NJ-Route Electronics 22, Springtield
NJ-William Electronics Sup., Edison
NY-Advance Electronics, New York
NY -Brownell Electro, inc., New York
OK-Tri-State Instr. Lab., Inc,, Tulsa
OR-Radar Electric Co., inc., Portland
TN-Brownell Eiectro, Inc., Knoxville
TN-Brownell Electro, Inc., Memphis
TN-Brownell Electro, Inc., Nashville
TX-Metermaster, Garland
TX-Metermaster, Houston
TX-Acudata. inc., Houston

VA-Meter Metrics, Richmond
WA-Radar Electric Co,, Inc,, Seatfle
WA-Radar Electric Co., Inc., Spokane
Wi-Metermaster, Milwaukee

The Finest Craftmanship Second to None

(201) 225-4414

704-597-1270
919-876-6524
800-446-7230
201-753-4600
201-256-7724
201-379-7710
201-985-3700
800-223-0474
212-691-1171
918-836-0286
503-232-3404
615-966-3441
901-795-8487
615-889-8230
214-271-5671
713-733-9814
713-488-2750
800-552-7952
206-282-2511
509-747-3053
414-643-0554
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©1982 TOK Electronics Corp.

Make your music a moving experience
with TDK AD.

Whether you're skating or biking with your
portable cassette player or enjoying rock, jazz
or classical on your car stereo, you deserve the
best sound reproduction you can get. TDK AD
cassettes make your music come alive with
clear, crisp sound. Its Laboratory Standard
Mechanism and high quality tape are so reliable,
TDK backs it with a Full Lifetime Warranty.

-
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STDK

Music lives on TDK

CIRCLE NO. 23 ON FREE INFORMATION CARD

NMtIntosh

STEREO CATALOG
and FM DIRECTORY

Get all the newest and latest information on the new
Mclntosh stereo equipment in the Mcintosh catalog. In
addition you will receive an FM station directory that
covers all of North America.

r————"="=""""7""""""7""""""7

Mcintosh Laboratory Inc. PE

East Side Station P.O. Box 96
Binghamton, N.Y. 13904-0096

NAME _ S S ~
ADDRESS _ =

TODAY!

CiTY STATE__ zIp
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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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In spite of the emphasis on portable
computers, many companies introduced
standard desktop and rack-mounted ma-
chines. Digital Equipment Corporation
entered the personal computer field with
four new computers. The first of these,
the Rainbow, marked the first time that
DEC has ever used an outside CPU and
operating system. The Rainbow features
aZ80 processor and uses the CP/M oper-
ating system and software. The other
new DEC computers use a new LSI ver-
sion of the PDP-11/23 and the standard
DEC operating systems. One new ma-
chine is an updated word processor based
on the PDP8 series.

Zenith has also departed from its usual
bus and operating system by introducing
the Z100 series of desktop computers.
The Z100 represents Zenith’s 8088/8086
16-bit generation. The series consists of
two types of computers. The Series 110 is
a low-profile color computer with no
monitor. The Z120 is a one-piece cabinet
with a built-in monitor. Both have 128
bytes of dynamic RAM, expandable to
196K on the main board. Both also have
dual 5'%4" drives with 48 tracks and use
double-density, double-sided media. Op-
tional 8" drives are available and a Win-
chester technology hard-disk drive will
be available soon. I/0 consists of both se-
rial RS-232C ports and a Centronics-
compatable parallel port. In one of its
most important departures from the
past, Zenith has adopted the S-100 bus
for memory expansion and peripheral in-
terface. The memory can be expanded up
to 768K bytes using S-100 memory
boards. The color unit offers eight colors
with color memory standard in the Z120
and optional in the Z110. The dispay for-
mat is 24 lines of 80 characters, with 225
lines of 640 dots available for graphics.
Video output for the Z120is RGB and ¢ -
ther monochrome or RGB for the Z110.
Zenith also introduced its new terminal
for use with Videotext services.

By far the most innovative thing at the
NCC was not at the Astrodome. We were
taken to a distant hotel and shown a new
approach to computing. However, we
were requested to sign a nondisclosure
agreement before we were shown this
wonder. We can say this much, however.
It is a computer system and it operates in
the same manner as a human mind. It can
stop one operation and do another, then
go back to the first, without missing any-
thing. It is super *‘user friendly” and will
work for the new user as well as the most
experienced computer operator. This is
no “‘blue sky”’ operation. It is the joint ef-
fort of some of America’s most talented
designers and Japan’s precision manu-
facturers. It will be on the market in the
last quarter of 1982. We predict that it
will change the way people think about
“‘personal computers.” o
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Good reasons why you should
subscribe to Creative Computing.

It’s the Number One magazine
of computer applications and software!

There’s one place you can always be sure of
learning more about microcomputer software
and applications: Creative Computing.

Every month Creative Computing provides
you with a continuing education on everything
related to microcomputers and computer
equipment. Useful articles, "how to” tutorials,
exciting new applications, games and "“no
holds barred” reviews of the latest software
and equipment make up a major part of
Creative Computing's editorial content.

We give you probing features on program-
ming breakthroughs and important news. Plus
in-depth articles on elementary, intermediate
and advanced software and applications
topics—1to help you develop your knowledge
and skills, save hundreds (perhaps thousands)
of dollars in unneeded software, discover uses
for your personal computer that you might
never have considered. Articles that increase
your overall “computer consciousness”’ Here's
how:

N\ (@

=

\

Creative Computing
gives you things to
actually do with a
computer.

Just owning a computer isn't enough.
You've got to know what to do with it.
That's why applications are our primary
focus. Text editing, animation, graphics,
business simulations, data base and file
systems, music synthesis, control of
household devices, communications,
games—some of the appilications and soft-
ware you'll learn about in Creative
Computing.

it

Creative Computing
discusses business
applications in simple,
nontechnical language.

If you're a business person who needs to
know about the latest developments in
word processing and office applications,
turn to Creative Computing. We clarity
such business applications as investment
analysis, futures evaluations, data base
management, mailing list programs, text
editing, word processing and simulations.
And all the software available for business

people J

Creative Computing
helps you decide which
computer equipment

is best for you.

Our tough, no-nonsense equipment pro-
files arm you with the facts before you walk
into a computer store. You'll know the right
questions to ask and how to cut through
the jargon and sales hype. We give you
authoritative guidance in deciding what
you need, what you don’t need—and
what'’s right for you and your pocketbook.

7

—

Creative Computing
covers computer
education in depth.

We started out as a computer education
publication, and we're still committed to the
educational community. We regularly carry
articles on designing educational software,
evaluating educational software, teaching
concepts and terminology in computer
education, text editing applications for lit-
erature and computer simuiations in the
classroom—plus a great deal more.

N\
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Creative Computing
brings you hours of
mind-expanding game
entertainment.

We've got a soft spot for the computer
game addict—and computer game soft
ware. We know you want to understand
more about the new computer games
flooding the market: which ones are easi-
est to learn? Require the most skill? Offer
the most surprises? Give you the best
graphics? Provide the most challenge”?
Contain a new twist? Creative Compuling

brings you the answers. )

\

Our price is right. )

By subscribing to Creative
Computing now, you can save
as much as 33% off the full
subscription price. To learn
elsewhere what you'll learn from Creative
Computing, you might spend hundreds of
dollars in course fees and books. Then
you'd have to winnow out what you could
use from all that you'd learned. But Cre-
ative Computing does that for you, so you'll
have time to enjoy your own computing
interests. And that saving of time makes

this ofter very inexpensive indeed.

.

Join over 150,000

Creative Computing readers
by subscribing today!
Just use the coupon

at right.

OCTOBER 1982

Check one:
Mr/Mrs./Ms.___
Address.
City I

State__

WWW amernaaanadiohistary com

: N :
———————-SAVEUP TO 33%! ~———————

Creative Computing - PO. Box 5214 - Boulder, Colorado 80322

YES! Send me Creative Computing for:
] One year (12 issues) for $19.97—1 save 20%!
[] Two years (24 issues) for $36.97—I save 26%!
] Three years (36 issues) for $49.97—I save 33%!

Savings based on full one-year subscription price of $24.97.

[] Payment enclosed. [] Bill me later.

(please print full name)

__7ip

Offer valid in U S. and possessions only. Please allow 30 to 60 days for delivery of first issue.

‘\

Creative Computing
features the state of
the art.

Columns on the most popular personal
computers, a “software legal forum,” let-
ters to the editor. Reviews of books,
games, organizations, dealers and events.
Fascinating interviews with leading inno-
vators, equipment designers, program de-
velopers and game inventors—men and
women who'll give you a real giimpse of the

future!
",
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PROGRAMMER'S

NOIEBOOK

Keeping Score

HERE are many times when you
want your computer to keep track
of one or more events. The most com-
mon occasion is probably when you
want to keep score during a computer
game. In this month’s column, we will
discuss how you can use your micro-
computer to keep score during a game
or count events.
For a computer to keep score, the
programmer must include, in the pro-
gram, one or more registers. These are

similar in function to the cash registers
used in retail stores. In the store, every
transaction is recorded. For instance,
the clerk reads the price tag on the mer-
chandise and records the amount on the
cash register.

The register then adds the amount of
the transaction to the previous transac-
tions. Many times there are two or
more registers (counters) within the
equipment. These include registers for
taxes and departments. At the end of

By Jim Keogh

How a score appears on screen.

TRS-80
5 REM CLEAR SCREEN
10 CLS
15 REM SET REGISTERS TO ZERO
20C=0
30 X =0
35 REM RANDOM NUMBER
GENERATOR
40 A = RND (5)
45 REM REGISTER STATEMENT
50 X =X + 1

55 REM GAME INSTRUCTIONS
60 PRINT @ 400, “GUESS WHAT
NUMBER | PICKED (1 TO 5)?
70 REM INPUT STATEMENT
80 INPUT * " F
85 REM DISPLAY OF REGISTER
COUNTER
90 PRINT @ 832, “TIMES
GUESSED"; X
95 REM COMPUTER DECIDES IF AN-
SWER IS CORRECT
{ 100 IF F = A THEN GOTO 160 ELSE
110
105 REM COMPUTER TELLS IF AN-
SWER IS WRONG
110 PRINT @ 600, “WRONG ANSWER"”
115 REM TIMING LOOP
120 FOREE = 1 TO 75
130 DD = EE + 1
140 NEXT EE
145 REM LOOP TO BEGINNING OF AN-
OTHER CHANCE
150 GOTO 40
155 REM COMPUTER TELLS IF AN-
SWER IS RIGHT

160 PRINT @ 600, “RIGHT"”

165 REM REGISTER STATEMENT

170 C=C + 1

175 REM COMPUTER TELLS
OPERATOR HIS OR HER SCORE

180 PRINT @ 870, “YOUR SCORE IS”;C

185 REM TIMING LOOP

190 FOREE = 1 TO 75

200 SS = EE + 1

210 NEXT EE

215 REM LOOP TO BEGINNING OF AN-
OTHER CHANCE

220 GOTO 40

APPLE Il

5 REM CLEAR SCREEN

10 CALL — 936

15 REM SET REGISTERS TO ZERO

20C =0

30 X =0

35 REM RANDOM NUMBER
GENERATOR

40 A = RND (5)

45 REM REGISTER STATEMENT

50 X = X + 1

55 REM GAME INSTRUCTIONS

60 HTAB (15)

61 VTAB (20)

63 PRINT “GUESS WHAT NUMBER |
PICKED (1 TO 5)?"

70 REM INPUT STATEMENT

80 INPUT * "F

85 REM DISPLAY QF REGISTER
COUNTER

90 HTAB (5)

PROGRAMS FOR KEEPING SCORE OR COUNTING EVENTS

100

105

110
111
112
115
120
130
140
145

150
155

160
161
162
165
170
175

180
181
182
185
190
200
210
215

220

VTAB (35)

PRINT “TIMES GUESSED”;:X

REM COMPUTER DECIDES IF AN-
SWER IS CORRECT

IF F = A THEN GOTO 160 ELSE
110

REM COMPUTER TELLS IF AN-
SWER IS WRONG

HTAB (15)

VTAB (25)

PRINT “WRONG ANSWER”

REM TIMING LOOP

FOREE = 1 TO 150

DD = EE + 1

NEXT EE

REM LOOP TO BEGINNING OF AN-
OTHER CHANCE

GOTO 40

REM COMPUTER TELLS |IF AN-
SWER IS RIGHT

HTAB (15)

VTAB (25)

PRINT “RIGHT”

REM REGISTER STATEMENT

6 =1C =

REM COMPUTER TELLS
OPERATOR HIS OR HER SCORE
HTAB (20)

VTAB (35)

PRINT “YOUR SCORE IS”’;,C

REM TIMING LOOP

FOREE = 1TO 150

SS = EE + 1

NEXT EE

REM LOOP TO BEGINNING OF AN-
OTHER CHANCE

GOTO 40
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the day, the totals for each register are
printed out on the register tape. The
equipment is then reset to zero and is
ready to record the next day’s
transactions.

The register in our computer pro-
gram operates in a similar manner.
First, the registers are set to zero. This
must be done at the beginning of the
program. For example, we will call the
register A. At the start of the program,
we use the statement “A = 0. The
program will then be executed. Before
the program is concluded or looped to
its beginning again, the register
(counter) statement must be inserted
into the program. This s
“A = A + 1.” (Read as ““A equals A,
incremented by one.”)

The program can then continue and
be looped to the line that immediately
follows the statement “A = 0.” When
the program once agam reaches the line
with the statement “A = A + [,” the
computer will add 1 to the value of A.
Since this is the second time the pro-
gram was executed, the value of A is
now 1. The new valueof “A = A + 1”
is 2. This statement has just recorded
that the program was executed twice.

To find the final tally, we must insert
the statement “PRINT A.” This is usu-
ally the last statement in the program
loop. Briefly, the computer executes
the program and adds the number of
times the program is executed to the
previous total in the register. At the end
of the program, the computer prints the
final tally of each register.

The following set of commands illus-
trates a program register:

10 A=0

20 REM BODY OF PROGRAM IS
EXECUTED

30 A=A+ 1

40 PRINT A

50 GOTO 20

To illustrate the application of this
subroutine, the following guessing
game was developed. It is rather simple,
using two registers. The first register
counts the number of right guesses
while the second counts the total num-
ber of guesses, whether right or wrong.

The program also includes a random
number generator. The computer will
generate a random number from one to
five without displaying the number. It
is up to the operator to guess which
number the computer picked. If the
guess is correct, the computer will print
the word “RIGHT" and score the an-
swer as being correct. Both registers
will increase by one. If the guess is
wrong, the computer will print
“WRONG ANSWER” and increase
the second register count by one.

By reviewing the details of the pro-
gram, you should be able to develop a
thorough understanding of how com-
puter registers within a program oper-
ate. You can have as many registers as
you require by just using a few com-
mand statements and let the computer
do all the counting for you. o
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SOLID-SHTE

DENELOPVIENTS

By Forrest M. Mims

The Microprocessor Enters its Second Decade

MAGINE a 4-bit microprocessor

that can process 45 instructions, add
two numbers in 850 microseconds, and
directly drive up to 4K by 8 bits of ROM.
As abonus, this microprocessor, which is
supplied in a 16-pin DIP, can be operated
as a microcomputer with the addition of
a single ROM.

Impressive? It certainly is, particular-
ly when you consider that these are the
specifications for history’s first micro-
processor, Intel’s 4004.

The microprocessor is now nearly a
full year into its second decade. With
sales of around 150 million chips per
year, it has become far more successful
than anyone could have imagined when
first announced back in November of
1971.

This pioneering 2300-transistor chip
was the brainchild of Marcian E. “Ted”
Hoff, an Intel employee. Hoff had been
assigned the development of a complex
set of new integrated circuits for a Japa-
nese company that planned to use them
in a new programmable calculator. He
found that the proposed design was
much too complex for implementation
with conventional random logic. Instead,
falling back on his knowledge of mini-
computers, he proposed integrating on a
small number of chips a sequential pro-
cessor designed like the central-process-
ing unit of a digital computer. The opera-
tion of the processor would be controlled
by a program in one or more ROM:s.

Meanwhile, Gary Boone at Texas In-
struments was also involved in pioneer-
ing microprocessor-related work. In
1971, Texas Instruments filed patent ap-
plications for a single-chip micro-
processor and a single-chip micro-
computer. By 1974, the TMS-100 family
of 4-bit microcomputers had evolved
from this early work.

The microprocessor is one of the most
important integrated circuits yet devel-
oped. They are used in industrial control-
lers, traffic lights, scientific instrumenta-
tion, and such consumer products as
calculators, appliances, and toys. But
their most important application is as the
processing unit for personal computers.
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The Birth of the Personal Computer.
One of the first engineers to anticipate
the eventual role of microprocessors in
small computers was H. Edward Rob-
erts. In 1969, Ed, Robert Zaller and I
were young officers at the Air Force
Weapons Laboratory in Albuquerque,
NM. Stan Cagle was an engineer for a
private consulting firm. Under Ed’s lead-
ership, the four of us formed a small com-
pany to manufacture telemetry gear for
model rockets. Later, we made a
lightwave-communicator kit that was
featured as a construction project in Pop-
ULAR ELECTRONICS (“The Opticom,”
November 1970).

By late 1970, our company, M.I.T.S.
was not faring well, and Bob and Stan
had developed other interests. I had de-
cided to become a full-time freelance
writer, and the three of us sold our shares
to Ed. Staying with the nearly bankrupt
company, Ed managed to get the backing
required to bring out a line of kit calcula-
tors, some of which were featured as con-
struction projects in PopULAR ELEC-
TRONICS. The calculator market, how-
ever, soon dried up in the face of massive
competition from major companies.

Again facing bankruptcy, Ed sought
new electronic products to market.
About that time, Intel introduced its
8080 microprocessor, a $360 chip that
could handle 78 basic instructions and
directly access 64 kilobytes of memory.
Having had previous experience with
minicomputers, Ed immediately realized
that the 8080 could be used as the proces-
sor in a small-computer system. I well re-
member the excitement in his voice as he
told me this new product would “‘revolu-
tionize” computers. At the time, I could
not understand how a computer in a met-
al box that was programmed in machine
language by a laborious process of man-
ually actuating a row of toggle switches
could revolutionize anything. Neverthe-
less, I agreed to write the operator’s man-
ual in exchange for an early production
model of one of the computers.

The story of how the Altair 8800 was
featured on the cover of the January 1975
issue of POPULAR ELECTRONICS is now
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legend in the annals of personal comput-
er history. Ed’s company, by then known
simply as MITS, sold thousands of Altair
8800’s as a result of that article. Many of
them are still in use today. With no key-
board or CRT, the Altair 8800 was far
from a user-friendly system. Neverthe-
less, at $397 for a complete kit, which in-
cluded the $360 8080 microprocessor, it
ushered in the era of affordable, personal
computing.

Though the concept of sequential pro-
gram operation remains unchanged,
microprocessors have come a long way
since the development of the 4004 and
8080. Now 16- and even 32-bit micro-
processors are available. They permit
faster program execution, and can ad-
dress considerably more memory than
the older 8-bit units. Let’s examine one of
these new microprocessors to see just
how far their development has come.

A 16-Bit Microprocessor. Intel’s latest
microprocessor, the 80186, is light years
ahead of the 4004. This chip, which is
also known as the iAPX 186 CPU, con-
tains the functional equivalent of a sin-
gle-board, 16-bit, digital-computer, cen-
tral-processing unit. In other words, the
80186 replaces the microprocessor and
from 15 to 20 associated chips normally
required to provide a 16-bit central-pro-
cessing unit (CPU).

Intel claims the 80186 delivers double
the performance of their older 8086
microprocessor. It includes such on-chip
features as provisions for selecting mem-
ory and peripherals, counting and timing
functions, interrupt control, direct mem-
ory access, local bus control, and system
timing (clock). Most previous high-level
microprocessor chips require additional
support chips to implement most or even
all these functions. These as well as many
other features, plus its 8-MHz clock
speed make the 80186 ideally suited for
use as the processor in high-power,
multi-language personal and business
computers.

Thanks to on-chip hardware, the
80186 chip accomplishes multiplication
and division five times faster than the
8086. Software compatible with both the
8086 and 8088, the 80186 includes ten
new instructions that provide what Intel
calls a *‘superset’’ of instructions.
Among the new instructions are provi-
sions for efficiently moving long strings
of data from memory to an I/0
(input/output) port at high speed. New
“Enter” and “Leave” instructions facili-
tate the implementation of high-level
languages like Pascal.

Two new multiplication instructions
enhance the 80186’s ability to perform
advanced calculations. Furthermore, the
80186 can be used with the 8087 Numer-
ic Processor Extension chip for high-per-
formance, floating-point math.

POPULAR ELECTRONICS
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solid-state developments

Intel’s existing line of graphic, key-
board, cathode-ray-tube, {loppy-disk,
and parallel- and serial-interface control-
lers is fully compatible with the 80186.
The actual chip, which measures 300
mils on a side, is installed in a 68-pin, her-
metically sealed, chip carrier. It operates
from a single 5-V supply and sells for $50
each in quantities of 100. For more infor-
mation, contact an Intel distributor or
write Intel (2625 Walsh Avenue, Santa
Clara, CA 95051).

A CRT Controller Chip Set. If you re-
member Don Lancaster’s pioneering de-
signs for do-it-yourself TV typewriters,
you know something about the complex-
ity of the circuits required to display in-
formation on 4 CRT screen. Fortunately,
things have changed for the better with
the introduction by Signetics of a new
CRT-controller LSI chip set. It halves
the number of ICs formerly required to
implement a full-featured terminal for a
microcomputer.

According to Steve Stewart, Market-
ing Manager for Signetics’ MOS Micro-
processor Division, a complete CRT ter-
minal can be implemented with as few as
15 ICs. The resulting product, Stewart
added, will “simplify production, in-
crease reliability, and reduce field-main-
tenance costs.”

A complete CRT controlier board has
been designed around four new chips. An
SC2670 Display Character and Graphics
Generator converts character and line
address information into dot patterns for
raster-scanned displays and stores 128
characters. It also provides up to 256
graphic characters, 15 of which are seg-
ments for producing line drawings on a
CRT display.

OCTOBER 1982

The SC2671 Programmable Keyboard
and Communications Controller pro-
vides keyboard encoding and an asyn-
chronous transmitter/receiver. It also in-
cludes a baud-rate generator. The
SC2672 Programmable Video Timing
Controller generates the necessary sync
and blanking signals. It also provides
timing signals for such features and func-
tions as a cursor, underlining, blinking,
and a light pen. The SC2673 Video
Attributes Controller takes care of a va-
riety of housekeeping functions and adds
such extras as control over intensity,
blink, underline, reverse video, nondis-
play, and graphics.

The new circuit controller board also
includes an SC8049 microcomputer,
some memory, and several TTL logic
chips to complete the controller. All
that’s necessary to assemble a complete
terminal is a nonencoded electromechan-
ical or capacitive keyboard, a CRT moni-
tor, and appropriate power supplies. The
result is a terminal that provides such
“nice-to-have” features as four-key roll-
over, autorepeating keyboard, underlin-
ing, both thin-line and block graphics,
screen reversal, variable cursor type, and
an audio-alarm signal.

In quantities of 100, the SC2670 and
SC2671 sell for $7.30 and $13.65, respec-
tively. The SC2672 and SC2673 are
$16.00 and $20.40, respectively. If you
work for a company, you can get a com-
plete CRT Information Kit that fully de-
scribes the new chip set (and includes
data sheets, article reprints, application
notes, and other information) by sending
a request on your company letterhead to
Microprocessor Marketing, Signetics
Corp., Main Stop 1276, P.O. Box 409,
Sunnyvale, CA 94086.

Latchable CMOS Multiplexers. Inter-
facing a microprocessor to the analog
world can become a rather complex
problem. Siliconix (2201 Laurelwood
Road, Santa Clara, CA 95054) has sub-
stantially simplified this chore with its
recent introduction of two new micro-
processor-compatible CMOS multi-
plexer/demultiplexer IC’s.

The DG 528 provides eight channels of
single-ended multiplexing of £15-V ana-
log signals. Since it has an enable input,
two or more DG528’s can be cascaded to
provide 16 or more multiplexed lines un-
der program control.

The DG529 provides four channels of
differential multiplexing of both com-
mon- and differential-mode signals. Like
the DG528, the DG529 is installed in an
18-pin DIP.

In a typical application, any of up to
eight-channels of analog data (e.g. tem-
perature, wind speed, pressure, etc.) is
applied under microprocessor control to
an analog-to-digital converter. The digi-
tized output is then applied to the
microprocessor for processing or stored
for later use in a RAM.

Some of the specific applications
Siliconix has targeted for these new inter-
face chips include microcomputer-based
communications systems, environmental
control, home security systems, avionics
equipment employing scanning tech-
niques, and automatic test equipment.
The company points out that the latter
application will be served well by the
bidirectional capability of the new chips.
In this role, for example, a single channel
might be used to transmit signals in both
directions between a microprocessor in
the test equipment and the device or sys-
tem undergoing testing.

Model
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EXPERIMENTER'S
CORNER

Experimenting With a Servomechanism

SERVOMECHANISM is an automatic control system.

The word servo comes from the Latin servus, which
means s/ave. The terminology is accurate, for under the proper
conditions a servo (1o use the normal short form) is totally obe-
dient to any control or input signals applied to it.

In operation, a servo develops an output signal that is contin-
ually compared to the input signal. Any difference or error be-
tween the two signals is fed back to the input, thus causing the
output signal to move toward and eventually match the input
signal.

The feedback loop is shown in Fig. 1. This simplified diagram
illustrates the operation of servos that are entirely electronic,
such as phase-locked loops, and those that incorporate electro-
mechanical devices, such as motors or solenoids.

DiFFBRENCE
S/6 MR OMPLIFIER oUT PLT

CONTRoL Ot COMPRRATOR
S/6NAL

————— FEED BACK ———

Fig. 1. A basic closed-loop servomechanism

Previous instaliments of “Experimenter’s Corner” have cov-
ered the operation and use of various kinds of phase-locked
loops. See, for example, the installments of July and August of
1980. If you cannot find these issues of POPULAR ELECTRONICS
at a library, both of the columns cited above are scheduled to be
published by McGraw-Hill in The Forrest Mims Circuit Scrap-
book. You may also want to refer to Howard Berlin’s excellent
book Design of Phase-Locked Loop Circuits, With Experiments
(Howard W. Sams & Co., Inc., 1978).

The servos discussed in this column are electromechanical.
Considering the increasing interest in robotics, radio control,
and computer control, electronics experimenters should be
fully aware of the operation and capabilities of such
servomechanisms.

The Electromechanical Servo. Many kinds of electrome-
chanical servomechanisms exist. Most incorporate a motor, a
comparator, and a position-sensing transducer connected as
shown in Fig. 2. In this figure, the input voltage is provided by

/= FORWARD
2=REVERSE

Fig. 2. Components of an electromechanical servo.
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CONTROULED
DEVICE

By Forrest M. Mims

one potentiometer of a two-axis joystick. The position-sensing
transducer is a potentiometer whose wiper arm is rotated by the
motor’s armature. Both potentiometers are connected as volt-
age dividers.

To understand the operation of this servo, assume the volt-
ages applied to both inputs of the comparator are equal. The
output of the comparator will then be low and the motor will be
off. When the joystick is moved so that the voltage applied to
the noninverting input of the comparator exceeds the voltage
from the position-sensing potentiometer, the comparator out-
put will be high and the motor will be activated. This will cause
the position-sensing potentiometer to deliver a progressively
higher voltage.

When the two voltages are again equal or when the voltage
from the position-sensing potentiometer is slightly higher than
that from the joystick, the comparator will switch off and the
motor will cease rotation. The end result is that the motor has
tracked the position of the joystick. In other words, the physical
movement of the motor’s armature is directly proportional to
the movement of the joystick.

The simple servo shown in Fig. 2 is not suitable for mosf
practical applications since no provision is made for reversing
the motor. Motor reversal can be achieved under mechanical
control by using the dpdt switch arrangement shown in Fig. 3.

+
[°v]
JOYSTICK I e MoTOR
GEPR

= / TRAIN

- COMPRRATOR
POSITION
SENSING

TRANSDUCER

Fig. 3. Double-pole double-throw motor reverser.

Forward-reverse operation can also be achieved by substituting
transistors for the switches, as in Fig. 4. The circuit in Fig. 4 is
actually the motor-driver portion of Signetics’ NE544 Servo
Amplifier, a chip designed specifically for controlling a dc ser-
VO motor.

Integrated Servo Amplifiers. The input to an NE544 and
similar servo-amplifier chips is a train of variable-duration
pulses. The output signal causes a small dc motor (o rotate in
proportion to the average duration of the incoming pulses.
Pulse-duration (or width) modulation is used because it makes
it easy to transmit signals via radio or infrared for remote-con-
trol applications. Even though this method is not a true digital-
control system, it’s commonly referred to as digital proportion-
al control.

Figure 5 is a block diagram and connection network for the

POPULAR ELECTRONICS
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experimenter’s corner

Signetics NE543 Servo Amplifier. In operation, pulse-dura-
tion-modulated pulses from a receiver are applied to the input.
If the pulse duration exceeds that of an internally generated
pulse, the difference is stretched and applied to the appropriate
output stage. This causes the motor to rotate the wiper of feed-
back potentiometer R3. The resistance of R3 governs the dura-
tion of the internally generated pulses. When R3's value has
been altered so that the duration of the internally generated

Fig. 4. Motor control circuit in Signetics NE544.

REVERSE

INPUT PuULSE
L. 5ms ¥ O.Sms

pulses matches that of the incoming pulses, the motor is
deactivated.

It the duration of the incoming pulses is /ess than that of the
internally generated pulses, then the difference is siretched and
applied to the output stage that rotates the motor in the oppo-
site direction. When the value of R3 causes the duration of the

vt

RS
L7 4
R4

2n E

Fig. 5. Block diagram of NE543 servo amplifier.
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internally generated pulses to match the incoming pulse dura-
tion, the motor is deactivated.

The net result of this feedback operation is that the motor ar-
mature position follows the duration of the input pulse. If the
input pulses are received from a transmitter in which the dura-
tion of pulses is controlled by the position of a joystick, the ar-
mature position accurately tracks the joystick position, even
though the two are separated by a considerable distance.

The successful operation of a servo amplifier such as the one
in Fig. 5 involves some important subtleties. Assume, for exam-
ple, that the motor has rotated the feedback potentiometer’s
wiper to the point where the duration of the internal reference
pulses matches that of the incoming pulses. Though the motor-
drive transistor is switched off, the inertia of the motor’s Arma-
ture causes it to rotate beyond the null point. Now the duration
of the reference and incoming pulses again differs, so the servo
amplifier switches the motor into reverse in an effort to find the
null point. The motor may again overshoot the null, thus requir-
ing a series of command pulses before it assumes the desired
position.

The forward-reverse oscillation of the motor around the null
point is called /unting or seeking. In most cases, the damping
effect of the motor's gears will cause progressively less hunting
per cycle, thus allowing the motor to eventually stop at the de-
sired position. In very sensitive systems, however, the motor
may never settle down and will hunt continuously.

The hunting problem can be controlled by purposely design-
ing a margin of error or, as it is sometimes called, s/op into the
system. In Fig. 5, this is accomplished by the inclusion of resis-
tors R4 and R7. They establish what is called a deadband of
about 5 us. The motor will not be switched on until the input
pulse duration differs from that of the internal reference pulses

MOUNTING

& ROUND

CONTROL PuLSES )

Fig. 6. A typical miniature servomechanism.

by more than the deadband. If hunting still occurs, the
deadband can be widened by increasing R4 and R7.

The NES544, whose motor-drive section is shown in Fig. 4, is
a second-generation servo amplifier that features more precise
operation than the NE543. You can find out more about both
these chips by referring to their data sheets in the Signetics An-
alog Data Manual. The data sheets for the NE544 include two
pc-board layouts suitable for use in miniature servos.

Servo amplifier chips are also made by Texas Instruments
and Exar. TI's SN76602 and SN76604 both feature an adjust-
able deadband and bidirectional motor drive.

Exar’s XR-2264 is a pulse-proportional servo amplifier de-
signed to directly drive a motor. The XR-2265 is a similar chip
designed to drive relays, optical couplers, and triacs. The XR-
2266 is designed specifically to provide two control channels
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warning signal make it ideal for servicemen or habbyists.

The Drake Digital Multimeter is sold complete with batteries (battery life is
greater than 300 hrs.), probes. 20 amp current shunt, spare fuse. and soft
carrying case for only $95.95.

Add $2.50 shipping and handling per order Send check with order and
provide street address for UPS shipment. Ohio residents add Sales Tax.

In Ohio, or for Credit-Card buyers
)

information calk may call toll free
R. L. DRAKE COMPANY @8

1-513-866-2421 1-800-543-5612
540 Richard Street, Miamisburg, Ohio 45342
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sits on your desk ready to listen to the world. Rivals, Cil‘ClC
can often exceed, reception of outside leng wire. Un-
ique Tuned Active Antenna minimizes intermod, .
provides RF selectivity, reduces noise outside tuned approprlate
band. Also use as preselector for external antenna.
Covers 300 KHz to 30 MHz in 5 bands. Adjustable number
telescoping antenna. Controls: Tune, Band Selector,
Gain, On-Off/Bypass. LED. FET, bipolar circuitry.
Phono jack for external ant. 6x2x6 in. 9-12 VDC or 9 on
V battery for portable use. 110 VAC with optional .
AC adapter, MFJ-1312, $9.95. postpald
Order from MFJ and try it. If not delighted,
return it within 30 days for refund (less shipping). FI'CC
One year;ncungltior%guaraggeg. do0aT- 1800
Order today. Call LL F -1800. 0
Charge VISA, MC. Or mail check, money order. Information
Write for free catalog. C d
CALL TOLL FREE ... 800-647-1800 2
601-323-5869 in MS, outside continental USA.
ENTERPRISES,
INCORPORATED
L 921 Louisville Road, Starkville, MS 39759
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DISCOVER THE MAGAZINE
THAT HELPED LAUNCH
THE MICROCOMPUTER INDUSTRY

Popular Electronics

Incredible as it may seem, Popular Elec-
tronics helped launch the microcomput-
er industry. Back in 1975, we published
plans for building the world’s finest mi-
crocomputer based on the 8080 cpu.
These plans generated incredible excite-
ment—and started the world thinking
about personal computing.

Popular Electronics always helps its
readers experience the advances of the
future—today. We do it with clearly written,
in-depth articles explaining an innovation.
Plans for building useful, low-cost projects
incorporating the new technology. And re-
views of mass-produced equipment when
manufacturers finally catch on. Whether
it's audio, video, computers, telephones,
lasers or something that's just been in-
vented, Popular Electronics will help you
have fun with the newest, the most sophis
ticated. the most innovative electronics
technology around.

Helpful buying guides

Popular Electronics compares and con
trasts electronics gear in handy buyer's
qguide articles. We discuss features and
options, what to look for, and how to get the
best value on the market. Recent buyer's
guide articles have covered computer
printers, cordless home telephones, video
cassette recorders, high-tech audio cas-
settes, video disc players, sophisticated
telephones, projection televisions, pocket
‘beepers,’ video cameras and oscillo
scopes.

World-famous test reports

In every Popular Electronics issue you'll
find our famous in-depth test reports. We
take a new electronics product, test it, and
analyze the results. Recently we've tested
computers (Apple, APF, Atari, Hewlett-
Packard, IBM, Netronics, Ohio Scientific,

Popular Electronics

How Temperuture Affects Components
Preview of the VHD Video Disc Player
Two Projects tor Summer

Radio Shack, Sinclair, Xerox), software
(dBASE 11),audio equipment (Bang &
Olufsen, Crown, dbx, Hitachi, JBL, Mitsu
bishi, Optonica, Sansui, Yamaha), and
video (GE, Hitachi, Pioneer, Panasonic,
Quasar, RCA, Sharp, Sony, Technicolor
Toshiba, Zenith)

Innovative construction
projects
If you're a do-it-yourselfer, you'll love the

construction projects in Popular Elec
tronics. Not only have we brought the

world the 8080 microcomputer, but also
projects for building the first low-cost
modem. The {urst computer keyboard inte-
grated with the computer (SOL). The first
low-cost voice synthesizer. The first low
cost logic analyzer. A low-cost 1802-based
microcomputer (ELF). An 1802-based
EPROM programmer. An automatc line
voltage regulator

As you can see, our construction proy-
ects, while not terribly difficult, will keep
you at the forefront of technological devel-
ypment—without your spending much
money. And 1n the future, we'll be bringing
you construction projects to help you get
more from your computer. including ways
to Interface your microcomputer with new
advances in radio, telephones and video

Get the leader in the field—
atup to 33 % off!

Popular Electronics 1s the world's most
widely read electronics magazine. Now you
can subscribe at big savings—up to 33
ff! At our New Subscriber rates, a one-
year subscription 1s only $12.97. Take ad
vantage of this offer—complete and return
the coupon or postage-paid reply card
today

Mo T Pl rnioe o T T 1

Popular Electronics »o sox21

YES! Send me one year (12 1ssues

[] I prefer two years for $22.97
| save 28%
b f

Address
City State
CHECKONE: [] Payment

I
I
|
I
I
I Mr./Mrs./M:
I
I
I
I
I

Offer vahd in U.S. and posse

Boulder, Colorado 803

f Popular Electronics for $12.97-1 save 19
[] Make that three years for $31.97
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\ption pi

Ip
enclosed. [[] Bill me later

1ons only
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experimenter’s corner

for radio-controlled cars. One channel controls the direction
and speed of travel. The second controls the steering. The
direction/speed control channel can also directly drive a pair of
back-up lights to provide another degree of realism.

Experimenting With a Servo. Though it’s possible to assem-
bie a servomechanism from scratch, you can buy many differ-
ent preassembled servos ranging in price from about $12 to $50
from suppliers of radio-controlled cars, boats, and planes.
Nearly all these servos are installed in tough plastic cases no
larger than two side-by-side 9-V batteries.

A typical inexpensive servo is shown in Fig. 6. For a device of
such compact size and relatively low price (around $20), it is
quite sophisticated. Typically, it contains a high-quality minia-
ture motor coupled to a train of three or four reduction gears.
The feedback potentiometer is mechanically coupled to the
gear train. The electronics are installed on a small circuit board

+6V
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Fig. 7. Pulse-duration modulator for miniature servo.

adjacent to the motor and below the gear train. The axle of the
output gear passes through a bushing or ball-bearing assembly
in the top of the servo case. Various wheels and arms can be at-
tached to the axle by means of a small screw.

A servo like the one in Fig. 6 weighs about 1.25 to 2 ounces
and can deliver several pounds of thrust. It can travel through
its rotational limit of 90 degrees in about half a second. Typical
no-load current is around 80 mA, and stall current is approxi-
mately 450 mA.

Figure 7 is a simple variable-pulse-duration pulse generator
I've used to drive an Aero Sport GS-ICR Servo. This servo,
which is typical of those used in radio-controlled cars, boats
and planes, responds to a pulse duration of from 1 to 2 ms. The
servo is at its center (neutral) position when the incoming pulse
has a duration of 1.5 ms. At 6V, it consumes around 25 mA at
idle and around 80 mA when travelling. Its stall current is
around 250 mA.

Resistor R3 in Fig. 7 can be a potentiometer in a joystick as-
sembly or a standard potentiometer. It can even be a variable-
resistance transducer to give a mechanical movement in re-
sponse to some environmental change. For example, a fixed
resistor in series with a pair of electrodes inserted into soil will
provide a transducer that gives a voltage output dependent
upon soil moisture content. The servo to which this transducer
is connected could open and close a small water valve to keep
the soil moisture at any desired level.

Applications for Servo. By now you’ve probably thought of
several applications for servomechanisms in addition to those
mentioned thus far. Servos are used in remote-controlled televi-
sion cameras, self-focusing film cameras, toys, industrial ro-
bots, and military hardware. O
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WARNING!
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& Lightnin -
HAZARDOUS to ¢
HIGH TECH EQUIPMENT!!

MicroComputers, VTR, Hi-Fi, Lasers,
Spectrometers are often damaged or dis-
rupted due to Power Pollution.

High Tech components may interact!

Our patented ISOLATORS eliminate
equipment interaction, curb damaging
Power Line Spikes, Tame Lightning bursts
& clean up interference.

Isolated 3-prong sockets; integral Spike/
Lightning Suppressor. 125V, 15 A, 1875 W
Total, 1 KW per socket.

ISO-1 ISOLATOR. 3 Isolated Sockets;
Quality Spike Suppression; Basic
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I1SO-3 SUPER-ISOLATOR. 3 DUAL Iso-
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Master-Charge, Visa, American Express
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CLECTRONICS
LIBRARY

Practical Troubleshooting Techniques for
Microprocessor Systems

by James W. Coffron
This text deals with troubleshooting
techniques for 8-bit devices, covering cir-
cuits that utilize the 8080, 8085, Z80, and
6800 microprocessor systems. Chapter
One begins with an overview of 3-bus sys-
tem architecture and its role in 8-bit sys-
tems. Then the various microprocessors
are compared in terms of circuit organi-
zation and operating parameters. The
bulk of the book, however, details meth-
ods of hardware testing and the practical
aspects of hardware debugging. The cen-
tral premise is that most hardware faults
can be located using simple and inexpen-
sive static techniques.
Published by Prentice-Hall, Inc., Engle-
wood Cliffs, NJ 07632. Hard Cover. 246
pages, 819.95

The Radio Amateur's Handbook

This is the 1982 edition, and it contains
some important new information not
found in previous handbooks. The addi-
tional material includes a six-page spec-
trum chart, 10-MHz information added
to several construction projects, an intro-
duction to Packet Radio and Spread
Spectrum Techniques, a new RFI chart
showing the frequency relationship be-
tween amateur bands and other telecom-
munications services, 10-GHz Gunn-
plexer communications, new antennas
for vhf FM, and an updated list of parts
suppliers. Among the construction proj-
ects are: a code-practice oscillator, 250-
W linear covering of the 30-meter
WARC band, a two-tone generator, an
SSB speech processor, a general-purpose
RTTY demodulator, etc. In addition,
there is the customary information con-
cerning the electronic principles of radio
transmission; calibration and use of test
equipment; and standards and proce-
dures for operating a ham station.
Published by the American Radio Relay
League, Newington, CT 06111. Soft cov-
er. 23 chapters. $10.

The Multilingual Computer Dictionary

By Alan Isaacs, Editor
If you deal with computers on an interna-
tional basis, you might need a working
knowledge of foreign computer terminol-
ogy. This dictionary is a useful reference
that lists 1600 of the most common com-
puter terms in six languages: English,
French, German, Italian, Spanish, and
Portugese. Each term is listed so that you
can look it up in any one of the six lan-
guages, and immediately see its equiva-
lent in the other five. Separate entries are
given for British and American English

where usage differs in the two countries.
Published by Facts on File, Inc., 119 W.
57th St., New York, NY 10016. Hard Cov-
er. 332 pages. $19.95

Automotive Ignition Systems

by Frank C. Derato
Here is a guide for the do-it-yourselfer
who wants to be able to tune-up his rig
and troubleshoot ignition problems. In
order to be able to perform the proce-
dures given in the book you’ll need a volt-
meter, ohmmeter, tack, and dwellmeter,
as well as a set of basic automotive tools.
The book starts with a description of the
principles of electricity, and an overview
of how a standard ignition system works.
If you are familiar with these things, the
author suggests you go right to Chapter
11 (the book has 29 chapters), which pro-
vides an introduction to electronic igni-
tion systems; or to Chapter 20, which be-
gins the discussion of computer-con-
trolled ignition. The book is clearly
written in a step-by-step, how-to fashion,
and the illustrations are good, but there
is not quite enough information pertain-
ing to foreign cars.
Published by McGraw-Hill, 1271 Ave.
Americas, N.Y., NY 10020. Soft cover.
272 pages. 313.50

Apple Pascal Games
by Douglas Hergert

and Joseph T. Kalash
This book presents a collection of the
most popular games written in Apple
Pascal (Apple Pascal incorporates
UCSD Pascal plus Apple extensions).
For each game, the book covers game
rules and includes a guide to understand-
ing the programs. A structure chart is
also offered to graphically show the orga-
nization and listing of the whole pro-
gram. Thus, the reader learns not only
how to play the game, but also to discov-
er how the games are implemented on the
computer. Some of the games are: Bacca-
rat, Nim, Snake, Hangman, and
Blackjack.
Published by Sybex, 2344 Sixth St.,
Berkeley, CA 94710. Soft cover. 371
pages. $14.95

BASIC Betting

by James Jasper
Those of you with sporting blood should
find this one interesting: it’s about using
your home microcomputer to make mon-
ey through gambling. That is, the book
contains BASIC programs that are writ-
ten to allow you to predict more accu-
rately the probabilities and point spreads
for football, basketball, horse racing, and
blackjack. The football program, for ex-
ample, divides a team’s record into dis-
crete categories—such as, teams beaten,
teams. beaten by seven or more points,
teams lost to, teams lost to by a given
spread, etc. At the end of the book, there
is a program for money management, in
case you don’t know what to do with
your winnings.
Published by St. Martin’s Press, 175 Fifth
Ave, N.Y.,, NY 10010. Soft cover. 283
pages. $9.95.
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WE TAKE
YOU BY
THE HAND!

You'll learn all about computers: how
to build, program, service, even play TV
games-without knowing the first thing
about it! :

The New ELF II
“Beginners” Package

Your own expandable micro-computer
kit, 5 diagnostic analyzers plus circuit,
programming, diagnostic manuals, even
games you can play on TV. All only
$139.95.

Even if you don’t know bits from bytes, now it's easy and
inexpensive 1o build your own micro-computer. leam how it
works. program iL service it-even play games with it on your
TV’ it's here in the New ELF !l “Beginners™ Package. only
from Netronics. Only $139.95. Here's the package: 1. your
own micro-computer. the famous ELF 11 (featuring the RCA
1802 CMOS microprocessor) in kit form with step-by-step
instructions on how to build it. Diagnostic Analysers including
2. your own Logic Probe. 3. Pulse Catcher. 4. 8 bit Test
Registor. 5. Logic Analyzer. 6. Gate Arrays. 7. Non-Technical
Manuals on how to use analyzers. how to get into the guts of the
computer. what makes it tick. how to service it. 8. Sample
Programs that teach you machine language programming plus
how to correct or “debug” any programming mistakes. 9. TV
games you can play. If your TV set has no video input. an
optional converter (RF Modulator). is available. Then. once
you've got this “Beginners™ Package under your belt. keep on
expanding your ELF 11 with additions like the Typewriter Key
Board, added RAM. Full Basic Interpreter. Electric Mouth
Talking Board. Color/Music. A/D-D/A Boards for Robot
Controls and much. much more. We'll take you by the hand
with the New ELF 1! “Beginners™ Package. Only $139.95.
Mail or phone in your order today and begin.

Specifications ELF 11 “Beginners” Package

The computer features an RCA CMOS 1802 8 bit microprocessor addressable (o
64K bytes with DMA. internupt, 18 Registers. ALU. 256 byte RAM expandabie to
64K bytes. Professional-Hex keyboard. fully decoded 50 there's no need to waste
memory with keyboard scanning circuits. built-in power regulator. § siat plug-in
expansion BUS (less connectors). stable crystaiclock fortiming purposesand a
Jouble sided. plated through PC Board plus RCA 1861 video IC to display any
segment of memory on 3 video monitor ar TV screen along with the logic and support
circuilry you need 1o leam every one of the RCA | B02's capabuiities The diagnostic
analyzers aid in understanding and trouble shooting your ELF 11, s well as other
computer and microprocessor products.

Continental U.S.A. Credit Card Buyers Outside Connecticut

CALL TOLL FREE 800-243-7428

To Order From Connecticut or For Technical Assistance. Etc..

Call (203) 354-9375
NETRONICS R&D L
333 Litchfield Road, New Milford, CT 06776
Please send the items checked below:

O ELF H “Beginners™ Kit .. ..
B, RE ModUIator as s gh.i. €1 - - - svs - woh s bhsiehd e $ 895

o Deot P4 1)

.$139.95

($6.00 Canada)

Connecticut Residents add sales tax
Total Enclosed $
O Personal Check O Cashier's Check/Money Order
O Visa O Master Charge (Bank No.______ )
Acct. No. =
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Controller for Small DC Motors

SMALL dc motors that operate in
both forward and reverse directions
are used in many kinds of devices such
as tape recorders, toy cars, and card
readers. The rotational direction of
these motors is reversed by means of a
dpdt switch connected as shown in Fig.
1. Also shown 1s a pictorial view of the
switch contacts wired for forward-re-
verse directional control.

Many applications require that the
rotational direction of a small motor be
controlled by a low-level logic signal
rather than a mechanical switch. This is
readily accomplished by substituting
transistors for the switches in Fig. 1. Bi-
polar transistors can be used, but
VMOS power transistors are a better
choice since they can be readily inter-
faced with TTL, LS and CMOS logic.

A Solid-State Motor Reverser. Fig-
ure 2 shows one way to substitute
VMOS FETs in the circuit of Fig. 1.
Two gates in a CMOS 4011 quad
NAND gate provide the steering logic
necessary to switch the appropriate
VMOS FETs on and off.

In operation, when the input is low,
Q7 and Q2 are switched on, and Q3 and
Q4 are switched off. This applies a posi-
tive polarity to the A terminal of the
motor, and the motor rotates in a corre-
sponding direction. When the input is
high, O3 and Q4 are switched on, and
Q7 and Q2 are switched off. This re-
verses the polarity of the voltage ap-
plied to the motor and causes it to re-
verse its direction of rotation.

An interesting feature of the circuit is
that, in a low-noise environment, direc-
tional control can be implemented by
making the input high or low momen-
tarily and then allowing it to float. The
motor will stop and reverse direction
even after a momentary change in the
input level has taken place. Of course
the input should not be allowed to float
in a noisy environment since the CMOS
gate may switch in response to spurious
signals.

Adding a Speed Control. Figure 3
shows how the circuit in Fig. 2 can be
expanded to include adjustable rota-
tional speed. A bonus feature of the ex-
panded circuit 1s that the two unused
gates in the 4011 are connected as a
free-running oscillator—no additional
chips are required.

The pulse-repetition rate of the oscil-
lator is governed by R2 and C/. VMOS
FET Q3 is connected as a solid-state

98

By Forrest M. Mims

switch that applies power to the motor-
reverser circuit under control of the
oscillator.

The oscillator has a fixed duty cycle
of about 50 percent. In other words, the
duration of each output pulse is about
equal to the time between pulses. When
the oscillation frequency is high, the
pulses are narrow and the motor turns
slowly. When the oscillation frequency
is low, the pulses are wide and the mo-
tor turns more rapidly.

When the pulses are too wide (a few
hundred or more milliseconds), the mo-
tor pulsates and may even operate in a
start-stop mode. When the pulses are
too narrow (50 to 100 microseconds),
the motor will cease operation and may
emit a high-pitched tone. Different mo-
tors may behave in different ways as the
pulse train is altered.

Operating Tips. The circuit in Fig. 3 is
designed for use with low-voltage, low-
power hobby motors such as those in
model cars and robots.

Though I used VN67 VMOS FETS
(available from Siliconix distributors
and Radio Shack stores), most other
types will work. But be sure the motor’s
current drain doesn’t exceed the ratings
for the VMOS FETs, and use heat sinks
if necessary. You can parallel VMOS
FETs to obtain a lower on resistance
and more efficient operation.

Finally, remember that this circuit
uses MOS semiconductors. Be sure to
follow appropriate handling precau-
tions to avoid causing damage to either
the 4011 or any of the transistors. If
your circuit fails to operate properly,
one of the gates in the 4011 or one of the
VMOS FETs may be defective. o
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M308H 115  LM376 375  LM709 59 LM1820 350 7827 89 79127 99 on most commonly used IC's.
M309H 195 LM377 229  LM710 75 LM1830 350 78457 89 79157 99 T

M309K 149 LM378 250 LM711 79 LM1871  5.49 78247 89 79247 99 N St A
M310 175 LM379 450 LM723 49 LM1872  5.49 —c . SO 149 * TTL — 74/74LS an

M3 64 LM380 129 LM723H .85 LM1877  3.25 g Fas U bt * CMOS

M311H 89 LM38ON-8 1.10 LM733 98 LM1889 249 L 3 T Lo * Voltage Regulators

“M312H 1.75  LMm3s1 1.60 LM741N-8 .35 LM1896 1.75
LM317K 3.95 Lma3s2 1.60 LM741N-14 .35  LM2877 2.05

* Memory — RAM, ROM, EPROM

iy « CPU's — 6800, 6500, Z80, 8080, 8085, 8086/8

1.39 7924K

LM317T 195 LM383 195 LM741H .40 LM2878  2.25 7805 69 79L05 79 =
LM318 149 LM384 195 LM747 79 LM2900 .85 78L12 69 79 R 79 * gﬂzi(j)g SLthport & interface — 6800, 6500, Z80,
LM318H 159 LM386  1.50 LM748 59 LM2901  1.00 78L15 69 79L15 79 . etc.

LM319H 125 LM387 1.40  LM1013 275  LM3900 .59

LM319 1.25  LM389 135 LM1303 195 LM3905 1.25 -713.'133: g'gg b’:gig'jo 1.95

LM320 (see 7900)  LM390 195 LM1303 119 LM3909 .98 ’ R X

LM322 1.65 LM392 69 LM1305 149 LM3911 225 T = TO-220 TO-

LM323K 495 LM394H 4.60 LM1307 .85 LM3914  3.95 L= TO-92 RESISTORS

LM324 59 LM3994 5.00 LM1310 290 LM3915  3.95 s WATT 3% CARBON FILM ALL~

LM329 69  NES31 3.75 MC1330 1.89 LM3916 3.95

LMm331 3.95 NES536 6.00 .MC1349 1.89 MC4024 3.95
LM334 1.30  NES55 .39 MC1350 1.29 MC4044 4.50 FROM 1 OHM TO 10 MEG OHM

o e e oo n o AR, e S e
LM337K 395 NES61  19.95 LM1458 .69 LM4250  1.75 COMPLETE STOCK OF 1;gggg§:§:mix:t3: e
Ve e Il wiledl  DISC, ELECTROLYTIC, |

TMsad(me 7000, LG 14 Lwisen 310 Mharoo 14 MONOLITHIC AND

LM348 120 LMS67  1.29 TANTALUM CAPACITORS 5" DISK DRIVES

STANDARD VALUES

| H=TO-5 CAN T-T0-220 K:TO-3 TANDON
TM100-1 (POR IBM PC) 229.00

POWER SUPPLIES SHUGART
SA 400L 199.95

$9Q95 s
MODEL 1 329 MODEL 2 $39% CABINET FOR 5"

OPEN FRAME STYLE MOUNTED ON PC BOARD
MANUFACTURED MANUFACTURED BY CONVER DISK DRIVE
BY SIGMA +5 VOLT 4 AMP * COLOR MATCHES APPLE
+5VOLT 4 AMP +12 VOLT 1 AMP % FITS SHUGART

SPECIAL — %29%

FOR SHIPPING PLEASE INCLUDE $4.00 FOR UPS GROUND; $13.00 FOR UPS BLUE LABEL

“JDR SUPER SPECIALS” LLSEWNERE. LET US KNOW AND
. /
o MEMORY CLEARANGE WL MEET OB BEAT T PIcE
2K X 8 tmm2016-200ns $595 ga. 64k x 1 4164-200ns $72s
1k x 1 21020508 100/%75 | 4k x 1 s027-250ns 5995 D I S K ETT E S
———————————— = - == e 51/ "
CPU SALE BEALéD‘:iAgE ICC): SOCgETS 4 '

8 BIT ey CTMERRTORS L ‘ LSOVI‘.II?I'E:‘RTFAII-IF ATHANA ssspso=1....... 24.95
280 B men | Toomenn 03 07| pUienzeuAmy MEROREX kb s o o 26° 8
6502 1wz $595 10, 575 £n) : - p e e VERBATIM sssspsort ... .. 29.95
6809 wr.crock 129 (/1125 €4) Pnzzzz-rRANSISTO'?o%O/es_oo | :;;E: 3"5 ::E VERBATIM woseciionnaro . . 29.95

16 BIT e e L 8"

8086 s2995 : LAt ,
68000 amnz 59995 SALE ENDS SEPTEMBER 30, 1982 VERBATIM sssosort ..... 44.95

VISIT OUR
JDR MICRODEVICES, INC. RETAILSTORE M-F, 9-5; Sat. 11-3

1224 S Bascom Aveniue PLEASE USE YOUR CUSTOMER NUMBER WHEN ORDERING

TERMS: For shipping include $2 for UPS Ground or $3 for UPS Blue
Sa n J OSe, CA 951 28 Labet Air. items over 5 pounds reqLire additioral shipping charges.

800_538_5000 ° 800_662_62 79 ( CA ) Foreign crders, include sufficient amount for shipping. Thereis a $10

minimum order. Bay Area and Los Angeles Counties add 6':% Sales

(408) 995_54 30 ® Telex 1 71 _1 1 0 Tax. Other Caiilornia residents add 6% Sales Tax. We reserve the

right lo substitute manulacturer. Not responsible for typographicat
errors. Prices are subject 1o change without nofice. We will match or
beat any competitor's price provided it is not balow our cost.
©1982 JDR MICRODEVICES, INC.

CIRCLE NC.

71 ON FREE INFORMATION CARD /‘

WWW_amerdacaatadioRietery com
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41 1 6 16K DYNAMIC 250ns 8/$1 19§ET

ALL MERCHANDISE 100% GUARANTEED!

STATIC RAMS

2101

5101

2102-1
2102L-4
2102L-2

2111

2112

2114

2114L-4
2114L-3
2114L-2

2147
TMS4044-4
TMS4044-3
TMS4044-2
MK3118
TMM2016-200
TMM2016-150
TMM2016-100
HM6116-4
HME8116-3
HM6116-2
HM6116LP-4
HM6116LP-3
HM6116LP-2
Z-6132

256 x 4
256x 4
1024 x 1
1024 x 1
1024 x 1
256 x4
256 x4
1024 x 4
1024 x 4
1024'x 4
1024 x 4
4096 x 1
4096 x 1
4096 x 1
4096 x 1

{450ns)
(450ns) (cmos)
{450ns)
(450ns) (LP)
(250ns) (LP)
(450ns)
(450ns)
(450ns)
(450ns) (LP)
(300ns) (LP)
£200ns) (LP)
(55ns)
(450ns)
(300ns)
(200ns)

1024 x 8 {250ns)

2048 x 8 (200ns)

2048 x 8 (150ns)

2048 x 8 (100ns)

2048 x 8 (200ns) (cmos)
2048 x 8 (150ns) (cmos)
2048 x 8 (120ns) (cmos)
2048 x 8 (200ns) (cmos)(LP)
2048 x 8 (150ns) (cmos)}(LP)
2048 x 8 (120ns) (cmos)(LP)
4096 x 8 (300ns) (Qstat)

LP = Low Power

TMS4027
MK4108
MM5298
4116-300
4116-250
4116-200
4116-150
4116-120
2118
MK4816
4164-200
4164-150

1702
2708
2758
2716
2716-1
TMS2716
TMS2532
2732
2732-250
2732-200
2764
2764-250
2764-200
TMS2564
MC68764

8192 x
16384 x
16384 x
16384 x

1.95
3.95
.89

1.28
1.69
2.99
2.99
8/14.95
8/15.25
8/15.45
8/15.95
9.95
3.49
3.99
4.49
9.95
5.95
6.95
7.95
6.95
7.10
9.95
8.75
8.95
12.95
34.95

Qstat = Quasi-Static

DYNAMIC RAMS

4096 x 1 (250ns)
8192x1 (200ns)

1 (250ns)
1 (300ns)
1 (250ns)
1 (200ns)

16384 x 1 (150ns)

16384 x
16384 x

2048 x
65536 x
65536 x

1 (120ns)

1 (150ns) (5v)
8 (300ns) (5v)
1 (200ns) (5v)
1 (150ns) (5v)

SV = single 5 volt supply

EPROMS

256x8  (lus)
1024 x 8 (450ns)
1024 x 8 (450ns) (Sv)
2048 x B (450ns).(5v)
2048 x 8 (350ns) (5v)
2048 x 8 (450ns)
4096 x 8 (450ns) (5v)
4096 x 8 (450ns) (Sv)
4096 x 8 (250ns) (5v)
4096 x 8 (200ns) (5v)
8192 x 8 (450n3) (5v)
8192 x 8 (250n3) (5v)
8192 x 8 (200ns3) (5v)
8192 x 8 (450ns) (Sv)
8192 x 8 (450ns) (5v){24 pin)

Sv = Single 5 VoIt Supply

EPROM ERASERS

PE-14
PE-14T
PE-24T
PL-265T
PR-125T
PR-320

Timer

Capacity Intensitly
Chip (uW/Cm?)

6 5,200
6 5,200
9 6,700
6,700

15,000
15,000

83.00
113.00
175.00
255.00
349.00
595.00

DISC
CONTROLLERS
17N 20.95
1791 29.95
1793 38.95
1795 54.95
1797 54.95
6843 34.95
8272 39.95
UPD765 39.95
1691 18.95
2143 18.97

INTERFACE
8726
8728
8795
8796

2513-001 UP
2513-002 LOW 9.95

SOUND CHIPS
76477 3.95
76489 8.95
AY3-8910 12.95
MC3340 1.49

CRT

CONTROLLERS

6845 14.95

68845 35.95

HD46505SP  15.95

6847 12.25

68047 24.95

8275

7220

CRT5027

CRT5037

TMS9918A
BIT-RATE

GENERATORS

MC14a11 11.95

BR1941

4702

COMS016

COMB8116

MM5307

UARTS
AY3-1014
AY5-1013
PT1472
TR1602

8.95
INS8250 14.95

KEYBOARD
CHIPS
AY5-2376 11.95
AY5-3600 11.95
74C922 5.25
74C923 5.50
CLOCK
CIRCUITS
MM5314 4.95
MM5369 3.95
MM5375 4.95
MM58167 8.95
MM58174 11.95
MSM5832 6.95

211

4

1KX4 STATIC
LOW POWER 200NS

8/°1

95

SET

CALL US FOR VOLUME QUOTES

Z-80

2.5 Mh
280-CPU
280-CTC
Z80-DART
280-DMA
280-PIO
280-510/0
280-S10/1
280-510/2
280-510/9

4.0 Mh
Z80A-CPU
Z80A-CTC
ZB0A-DART
Z80A-DMA
Z80A-PIO
Z80A-S10/0
Z80A-S10/1
Z80A-S10/2
Z80A-S10/9

6.0 Mh
2808-CPU
2808-CTC
Z808-P10O

z

3.95

5.95
15.25
17.50

5.75
18.50
18.50
18.50
16.95

z

6.00

8.65
18.75
27.50

6.00
22.50
22.50
22.50
19.95

z
17.95
15.50
15.50

ZILOG

16\:!2
Z8671

34.95
39.95

CRYSTALS

32.768 khz
1.0 mhz
1.8432
2.0
2.097152
2.4576
3.2768
3.579535
4.0
5.0
5.0688
$.185
5.7143
6.0
6.144
6.5536
8.0

10.0

14.31818

15.0

16.0

18.0

18.432

20.0

22.1184

32.0

DATA
ACQUISIT

ADC0800
ADC0804
ADCO0809
ADCoO0817
DAC0800
DACO0806
DACO0808
DAC1020
DAC1022
MC1408L6
MC1408L8

1.98
4.95
4.95
3.95
3.95
3.95
3.95
3.95
3.95
3.95
3.95
3.95
3.95
3.95
3.95
3.95
3.95
3.95
3.95
3.95
3.95
3.95
3.95
3.95
3.98
3.95

ION
15.55
4.95
$.25
10.95
4.95
2,25
4.95
8.25
8.25
2.25
4.95

8000

8035 7.25
8039 7.95
INS-8060 17.95
INS-8073 29.95
8080 3.95
8085 7.95
8085A-2 11.95
8086 29.95
8087 CALL
8088 39.95
8089 89.95
8155 7.95
8156 8.95
8185 29.95
8185-2 39.95
8741 39.95
8748 29.95
8755 32.00

FUNCTION
GENERATORS

MC4024 3.95
LMS66 1.49
XR2206 3.75
8038 395

INTERSIL

ICL7103 9.50
ICL7106 9.95
ICL7107 12.95
ICL8038 3.95
ICM7107A 5.59
ICM7208 15.95

VISIT OUR

6800

68000 99.95
6800 4.95
6802 10.95
6808 13.90
6809E 19.95
6809 12.95
6810 2,95
6820 4.95
6821 4.95
6828 14.95
6840 12,95
6843 34.95
6844 25.95
6845 14.95
6847 12.25
6850 3.45
6852 5.75
6860 10.95
6862 11.95
6875 6.95
6880 2.95
6883 24.95
68047 24.95
68488 19.95
6800 = TMHZ
68800 10.95
68802 22.25
68B09E 29.95
68809 29.95
68810 7.95
68821 12.95
68845 35.95
68850 12,95
68B00 - 2 MHZ

EXAR

XR 2206
XR 2207
XR 2208
XR 2211
XR 2240

9000 SERIES
9316 1.00
9334 2.50
9368 3.95
9401 9.95
9601 75
9602 1.50
96502 1.95

HOURS

RETAILSTORE M-F.9-5: Sat 11-3

PLEASE USE YOUR CUSTOMER NUMBER WHEN ORDERING

JDR MICRODEVICES, INC.
1224 S. Bascom Avenue
San Jose, CA 95128
800-538-5000 » 800-662-6279 (CA)
(408) 995-5430 ¢ Telex 171-110

© 1982 JOR MICRODEVICES, INC.

TERMS: For shipping include $2 tor UPS Ground or $3 tor UPS Bive
Label Air. Hems over 5 pounds require additional shipping Charges
Foreign crders. include sufticient amount tor shipping. There isa $10
minimum order. Bay Area and Los Angeles Counlies add 6 Sales
Tax. Other Calitornia residents add 6°: Sales Tax. We reserve the
right to subslitute manutacturer. Nol responsible for lypographicat
errors. Prices are subject 1o change without nolice. We will maich or
beal any compelilor's price provided !l is nol below our cosit
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271 6 16K EFROMS $3 EACH

ALL MERCHANDISE 100% GUARANTEED!

741500
74L501
741802
74LS03
74LS04
74LS05
74LS08
74LS09
74LS10
74LS11
74L812
74L813
74L814
74L815
74L820
74LS821
74L822
741826
741827
74L828
74LS830
741832
74L833
74L837
741538
74L840
74L842
74L847
74L848
741849
74L851
74L854
74LS55
741563
741873
74L874
74LS75
74L876
74L878
74LS83
741885

740586

74L590

74L591

74L892

74L8593

741895

74L596

74L8107
74LS8109
74L8112
74LS113
74LS8114
7418122
7415123
7415124
74L8125
74L8126
7418132
74L8133
74LS136
7418137
7415138
74LS139
7418145
74L8147
74LS148
74LS151
74LS8153
74L8154
7418155
7418156
7418157
74L8158
74LS160
74L8161
7418162
74L8163
7415164
74L5165
74LS166
74LS168

74LSOO

74LS169
T4LSs170
T4LS8173
T4LS174
T4LS175
T4LS181
T4LS189
~4L8190
T4LS191
T4L8192
v4L8193
415194
415195
v4LS5196
*4LS197
7415221
7418240
¥4LS241
74L5242
7415243
74LS244
74L8245
74L8247
7415248
7418249
74L8251
74LS8253
7418257
74L8258
74L8259
74L5260
7415266
74L8273
74L8275
7418279
7415280
7405283
74L8290
74L 8293
7418295
7415298

Prices Slashed!

74500
74502
74503
74504
74505
74508
74509
74510
74811
74815
74520
74822
74830
74532
74837
74538
74540
74851
745864
74565
74574
74585
74586
748112
745113
748114
748124
745132
745133
745134
745135

.35
35
35
35
.35
.40
35
.35
.35
.35
35
35
40
88
85
35
.35
.40
.40
.50
.99
.50
.50
.50
55
2.75
1.24
45
.50
.89

74800

745163
745168
745169
745174
748175
748181
745182
745188
745189
748194
748195
745196
748197
748201
748225
745240
748241
748244
748251
748253
748257
748258
745260
748274
748275
745280
7485287
745288
748289
748301

748373

7418323
7418324
7418352
7418353
7415363
74LS364
74LS365
7415366
7415367
7415368
7418373
7418374
74L8377
7415378
7418379
7415385
7415386
7415390
7415393
7418395
7415399
7418424
7418447
7415490
7415624
7415668
7415669
74L8670
7418674
7415682
7415683
7415684
7415685
7415688
7415689
7415783
81LS95
811596
810597
810598
25182521
25052569

MasterCard

24.95
1.69
1.69
1.69
1.69
2.80
4.25

2732 32K EPROMS $69£E;ACH

IC SOCKETS

8 pin ST

14 pin ST

16 pin ST

18 pin ST

20 pin ST

22 pin ST

24 pin ST

28 pin ST

40 pin ST

ST SOLDERTAK

8 pin WW .49
14 pin WW

16 pin WW

18 pin WW

20 pin WW

22 pin WW

24 pin WW

28 pin WW

40 pin WW 1.99 1.80

WW - WIREWRAP
16 pin ZIF  6.75 call
24 pin ZIF  9.95 call
ZIF = TEXTOOL

(Zero Insertion Force)

CONNECTORS
RS232 MALE 325
RS232 FEMALE 3.75
RS232 FEMALE

RIGHT ANGLE 5.25
RS232 HOOD 125
§-100 ST 3.95
S-100 WwW

DIP SVVITT:PiEES
4 POSITION
5 POSITION
6 POSITION
7 POSITION
8 POSITION

ORDER TOLL FREE
800-538-5000
800-662-6279

(CALIFORNIA RESIDENTS)

IF YOU CAN FIND A PRICE LOWER
ELSEWHERE. LET US KNOW AND

WE'LLMEET ORBEAT THEIRPRICE!
(SEE TERMS BELOW:

* Computer managed inventory—
virtually no back orders!

* Very competitive prices!
* Friendly staff!

* Fast service — most orders
shipped within 24 hours!

CALL US FOR VOLUME QUOTES
CMOS

4528
.35 4531
.25 4532
.95 4538
29 4539
.95 4543
.45 4555

4556

4581

4582

4584

4585

4702

74C00

74C02
74C04
74C08
74C10
74C14
74C20
74C30
74C32
74C42
74C48
74C73
74C74
74C76
74C83
74C85
74C86
74C89
74C80
74C93
74C95
74C107
74C150
74C151
74C154
74C157
74C160
74C161
74C162
74C163
74C164
74C165
74C173
74C174
74C175
74C192
74C193
74C195
74C200
7aCc221
74C373
74C374
74C901
74C902
74C903
74C905
74C906
74C907
74C908
74C909
74C910
74C9MN1
74C912
74C814
74C915
74C918
74C920
74C921
74C922
74C923
74C925
74C926
74C927
74C928
74C929
74C930

TRANSISTORS DIODES

748138 .95 748374

7458139
748140
748151
748153
745157
745158
748161
748162

.95
.55
.95
.95
.95
.95

748381
745387
748412
748471
745472
745474
745482
748570
748571

LED DISPLAYS

HP 5082-7760 6"
MAN 72 X
MAN 74

FND-357 (359)
FND-500 (503)
FND-507 (510)

LED LAMPS
1-99 100-up
Jumbo
Red 10 .09
Jumbo
Green .18 A5
Jumbo
Yellow 18 AL

©1982 JOR MICRODEVICES, INC.

PN2222
PN23807
2N2222
2N2%07
2N3055

30557

2N3904
2N33%06
IN4148 (IN914)
IN4004

NPN SWITCH
PNP SWITCH
NPN SWITCH
PNP SWITCH
NPN POWER
NPN POWER
NPN SWITCH
NPN SWITCH
SWITCHING
RECTIFIER

70-92
70-92
70-18
TO-18
T0-3
70-220
70-92
T0-92

10/1.00
10/1.25

100/8.99
100/10.99
50/10.99
50/10.99
10/6.99
10/5.99
100/8.99
100/8.99
1000/35.00
100/8.99

10/1.00
10/1.00
25/1.00
10/1.00
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DIGI-KEY

ORPORATION

800-346-5144

Mn., ak.. Hi. Call 218.681-6674

ATIONAL SEMICONDUCTOR * PANASONIC ionally jized fe ers. * ARI SEY < e |
2 CHEMWIK + BISHOP GRAPHICS .+ N QUALITY — Name brand products from ¥ recognizea - VACHINE + DIAMOND TODL » UNGAR » GC CH
ViIsA AROES . PLESSEY MOLE AAVID * £, F. Jt SERVICE — Computerized order processing and inventory control, AS !NSTHUMENTS > ITT * AP PRODUCTS * DIA
r ACHINE * UNGAR * GC CHEMICALS NGAR * GC CHEMICALS * ARIES
NATlONAL sewcowou TOR ANASONIC » SAVINGS — Volume Discounts  DEM Quantity Pricing * Toll Free 800 Number CHEMICALS . ARIES + PLESSEY « MOLEX »
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L s B "
CLOCK MODULES o b e stocage 000 Py et sranes
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b DRI 56N i i s
" o o e enons DIGI-KEY Stacks Mosl A.P. Products
Catalop - Call ar Write For Your DIGI-KEY Volumae Discount
FREE DIGI-KEY Catalog Compare the Discount when compating Prices

The Digi-Key voiume discount ond handling charges are simple o apply, Most items sold by Digi-Key moy be combined for a volume discount. Items thot ore nat discountable are identified by the HANDLING CHARGES VOLUME DISCOUNT
suffix-ND following the part number. After writing your order, total all of the discountable items and opply the appropricte discount. To this subtotal, add the non-discountable items. Then add $ 0.00.5 9.99 Add $2.00 $ 0.00-5 99.99 ... .....NET
the handiing charge. We pay ol shipping and insuronce fo addresses in the U.S.A.. Canada and Mexico when theck or money order accompanies order. $ 10,00-525.00 .. . ..Add $0.75 § 100.00-5249.99 .. . Less 10%

WHEN DRDERING BY PHONE, .CALL: 1-800-348-5144 (Mn., Ak., Hi., coll 218-681-6674) By mail sand your order 1o: DIGL-KET, Highway 32 South, Thiet Rivar Falls, MN 56701  § 25.00.949.99 . . . | AdS 0 20 § 250.00.9499.99 . . toss 19+
You may pay by check, money order, Master Chorge, VISA or C.0.0. DIGI-KEY GUARANTEE: Any ports or products purchased from Digi-Key that prove 1o be defective will be s so.oo-un 99 .....Add 50,25 § 500.00.3999.99. ... less 20"
replaced or refunded if returned within 90 doys from receipt with o copy of your invoice. Prices subject to change without notice. 00.008 Up. . . ... .NoCharge $1000.00& Up. ... ... .Less25%

102 CIRCLE NO. 7 ON FREE INFORMATION CARD POPULAR ELECTRONICS

WWW ammerncarradioRietery com


www.americanradiohistory.com

THERE’S NO PLACE LIKE THE PARTS PLACE

No Waiting! No Minimum Order! Low Prices!
Shielded Transformers LCD 3'2-Digit Autoranging NFET IC Op Amps

Multimeter .
NEW! As

NEw ! Frequency 1 79

Compensated

8995 Input- one trillion ohms, typical. Short-circuit pro-

tected. Senses input levels at or near ground poten-
tial. 3 to 36VDC, single or split supply.

Low As

999 NEW!

Color-coded wire leads
for easy hookup. U.L.
listed. 120VAC primaries
CT =center tap

Mountin Cat i =
Secondary Cenlersg No It’s t“he PVM" Type DIP Cat_ No. | Each
6.3VAC at 450 mA 2711364 | 299 That “Thinks™! | (7,001 (Singie) | 8pin | 276-1745| 179
12VAC at 450 mA (CT) | 2 2731365 | 359 ) L TLO92 (Dual) 8-pin | 276-1746 | 2.29
24VAC at 450 mA (CT) | 2716 2731366 | 399 * Built-In “Beep TLO094 (Quad) 14pin | 2761747 | 4.49
Continuity Check :
=l Low-Batter
Miniature SPDT Relays e e Dorenin Varactor UHF-TV Tuner
T . ] Indicators
k - NEW H & .« With Test Leads, NEW!

Spare Fuse and

349 Instructions 2 49

\ Each You choose the function. it selects and displays

the range automatically—even if probes are re- (i
versed! Convenient byeep" continuity and range- Bg?ds Nev;/
Contacts Rated change indicator (switchable). Range-hold feature N Uipius
3 Amps at 125VAC | overrides auto-ranging when desired. Measures
9/16 % 25/32 % 5/8" up to 1000 VDC, 500 VAC. 200 mA (DC and AC), 2 | UES-A56F. Sensitive, stable—great for projects,
megohms with very accurate low-resistance read- replacement, conversion to 450 MHz ATV. 75-0hm
5VDC, 70-Ohm Coil. 275-246 3.49 | ings. 63/ex3'/2x 13/s". Requires two “AA™ batter- infout. V +:12VDC. 0 to 28VDC for tuning. With
12vDC, 400-Ohm Coil. 275-247 3.49 | ies 22-192 89.95 | data. 277-220 24.95

Pigtail Fuées Push-In Neon Lamps

CE—D mm&wz

5VDC DIP Relay |PC-Mount Electret Mike

299 NEW! 119 NEW!

3/e x 916 X 38

Pkg. of 2

———
NEw ! Fast-Acting | One red. one green. Built-in drop- Fits 14-pin DIP socket or mounts on Omnidirectional. with 20 10 15.000 Hz

y ping resistors for 120VAC. Mount PC board. SPDT contacts: 2 amps +4 dB response. 2-10VDC. 1 milliamp
Amps Cat. No. | Pkg. of 2 | | instantly in 7/16” holes at 125VAC. 72 mA, 70-ohm coil max. current drain. 9.4mm dia. x

T 2701220 %9 272-709 Pkg. 0f 211.99 | 275-243 2.99 | 6.6mm. 270-090 119

! 270-1221 99 ] 3

J o120 oo |Boards & Connectors for Computer Projects |PC-Mount Piezo Buzzer
1 2701223 99 || wmeee s n—

15 270-1224 99 [t

2 270-1225 99 NEW! 249

25 270-1226 99

3 270-1227 99

Great for security, use in clock radios,
digital projects and more. 3.0-20VDC
12 mitliamps at 12vDC. 17.5 x 4.5mm
diameter. 273-065 2.49

IF, FM/Audio and _ =
Video Detector ICs | i - NEW!

ﬁ . h = - Micro-Mini 5VDC Relay
% Radio Shack Exclusive! P NEW! 249 "\

For clean—not kluged— projects! Ideal for peripheral CirCuits and trans- and ud:e‘al ’,f),
- £ forming one computer format to another. These top quality. dual-sided glass ¢rowded boards

V' MC1330. 3rd IF, video detec- boards accept card edge connectors, sockets and headers. They are in- with 100" centers
tor, video and AFC butfers. High dexed to save time and reduce wiring errors. SPDT contacts’ 1
linearity. Outputs: Wideband amp at 125VAC
video, AFT, narrow-band reverse 55-0hm, 90 mA coil .
video. 8-pin w/specs. Fig. | Connectors |Contact Points Size Cat. No Each 275-240 2.49 Actual Size
276-1757 2.49 A | 40 position 1520 4'ax5'a | 276-163 | 495

8 MC1350 Universal IF Amp A 50 position 1520 4'ax5'a 276-164 4.95 AC Outlet NEW !
franes, i radio and Thior. B | 40 position 2898 5'sx8'a | 276-165 | 995 Analyzer
Pt el st e B | 50 position 2898 5'/ax8'/s | 276-166 | 9.95 95
45 MHz: 50 dB. 8-pin w/specs posilt g ] Neon read(l)ul"wa:r)ns
276-1758 219 . you instantly if a 3-wire
£ 40-Pin Card Edge Socket. Solder eyelets. 276-1544 2.59 ded) outlet f

C/ MC1358/CA3065. IF amp 50-Position Card Edge Socket. Solder eyelets. 276-1545 299 | S -)s(::uﬁyoj:s’; :ﬁ;g
(d1 O'O ktHZ tc|) 515 MHz),'I:mnelr, a 40-Position Socket With 12" Cable. 276-1542 42991 L InuaieraliSIGEeg a0

etector. electronic attenuator. 50-Position Socket With 12" Cable. 276-1543 5.49 pliances or amplified musi-

audio driver. 14-pin w/specs : cal insiruments.
276-1759 1.79 40-Position Header. 276-1540 1.29 50-Pos. 276-1541 1.49 22-101 5.95

Radioe fhaek

A DIVISION OF TANDY CORPORATION ¢« OVER 8500 LOCATIONS IN 80 COUNTRIES
Retail prices may vary at individual stores and dealers
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JE600

&

exadecimal =
Encoder Kit
FULL 8-BIT i

LATCHED OUTPUT
19-KEY KEYBOARD

The JEGOO Encoder Kevboard Kit Provides t1wo seParate
hexadecimal digits produced from sequential key entries
to allow direct prog Ing tor 8-bit micr

or 8-bit memory circuits. Three additional kevs are pro-
vided for user oPerations with one having a bistabie
output avallable. The outputs are latched and monitored
with 9 LED readouts. Also included is 8 key entry strobe.
Features: Fuil 8 bit latched OuTPut tOr microprocessor
use. Three user-define keys with one being bistable
operation. Debounce circuit Provided tor all 13 keys.
9 LED readouts 10 verity entrles. Easy interfacing with
standard 16-pln IC connector. Only +5VDC required
tor operation. Size: 3. H x 8%"'W x 8%

JEG0O/DTE-HK [iiiisthose . $99.95
JEBOO Kit pCBaaras Emanes (o cese) .. $59.95
K19 19.key Keyboard (Keyboard only) $14.95

DTE-HK (case oniy 30 rxgw-wxsn-D) $44.95

KEYBOARDS — POWER SUPPLIES

ALPS 26-KEY CALCULATDRA KEYBDARD
Features: 7 Postion, 3 Position and 2 Posion Switches (GN/OFF). These are Irom Dlivetti's Tap o!
the Line Mochanical SPST Switchng: 22-pin Edge Card Cannection

Part No. KB26 §1.95 each or 2/53.49

MICRO SWITCH 69-KEY KEYBDARD
Data Eniry Keyboard Encoded Dutput. B-bir Paraliel EBC DIC Switching: Hail Effect, 24-pin Edge
Card Connaction Compiate with Pin Connection

_Part No. KBB_DSD12-2 (Fits into DTE-20 Enclosure) .
DATANETICS 74-KEY KEYBOARD

ASCH Encoded Keyboard. Ouiput: Even Parity ASCIl, Supply vaitage +5, -12 volt. Switching:
Mechanical SPST — 50-pin Connaction Complate with Pin Cannsction

| Part No. K8354 (Fits Into DTE-20 Enclosurs}
| MICRD SWITCH 85-KEY KEYBOARD

Word Processing Keyboard, 26 Pin Edge Card Connection. Supply Valtage +5VDC. Main Keyboard
is GWERTY. Additwanal Key Pads tor Cursor and word procassing functisns.

Part Neo. 855D18-1 .SZ_D.ES sach

MICRO SWITCH BB-KEY KEYBDARD (PARALLEL ASCII)

Qata Entry Keyboard wsad in 2 Diablo 1640 Terminal. Supply Voitags. + 5V, -12v. Switching: Hail
Etfeci — 10-pin Edga Card Connaction. Schematie inciuded. Uses 8048 Encadsr Chip
cLastowx o H Part No. 88SD22 (Fits inte DTE-20 Enclosure) $69.95 sach

POWER SUPPLY — SVDC @ 1 AMP REGULATED Transaction Tech
Output «5¥DC ¢: 1 amp falso +JOVOC) reg. Input 11SVAC 60H2. Two-tone {black/baige} seit-
enciosed case & N, 3 cond. black power cord. Size: B% W x 770 x 2% 'H. Wi 3 1bs.

= !?
BE LxS5 Wr1y'H

$19.95 ach

18%7L x 575 W x 1y .$29.95 each

23 Lx5' Wx1-38'H

-w

v

JE610 ASCII Encoded Keyboard Kit

Myt

The JE610 ASCIl Keyboard K.t can be interfaced into
most any computer system, The kit cames complete
with an industrial grade kevboard swiich assembly
{62-keys), 1C's, sockets, connector, eiectronic compo.
nents and & double sided printed wiring board, The

Part No. P§S51194 $19.95 each
POWER SUPPLY — 5vVDC @ 1 AMP REGULATEQ 8 Industries
Oulpul » 5¥DC = 18mp, +36-42VDC ad| 400mA or less, 30VAL |isol )@ 1.5 amp, Input $15¥AC
60Hz Cire brkr. re-set button Bik sell-soct case w/4 rubber fesl 611, 3 cand. blk pow. cord
On/oft switch, 6% Wx 7% D x 3-7/8H - wt. T Ibs

§24.95 each

Part No. PS4070
POWER SUPPLY — 5VDC @ 7.5 AMP, 12VDC @ 1.5 AMP SWITCHING

Input 11SVAC, 50-60Hz ) 3 amp/230VAC. 50H2 Gz 1.6 amp. Fan vall./power supply select swh-
chies (115/230VAC). Qutput: 5VOC @ 7.6 amp, 12V0C & 1.6amp B bik paw. cord 1% Wx

13% 0 x 3% °H. WL 6 Ibs
Part No. PS34V0 $49.95 each

POWER PAC — Heavy Duty Mull-vollage Power Supply — 5VDC. 12VDC. 24VOT

Outpur +5VDC @ 30A. + 12VDC # 24 -IVDC @ 4A & +24VDC » 3A inpul 115VAC, TA
220VAC 3.5A. Reg. = .15% line & i0ad comb Rippie 1MV peak lo peak {IMV AMS). Overvolt
prolect ” 8V, +12V. -12V. Overcur protect. dncl. 15% 'L u 6 Hx 11-7/870 Wt 40 ibs
Part No. 285-016 $89.95 each

A 3 p
5% Mini-Floppy Disc Drive
FOR TRS-80 MODEL |, Il (industry Standard)
Features single or double density Recording
FM slngle_ MFM double densily
(=0.6v) 1.6 amps max.
8 amps max Unn as pi
tured at left {does not inc) case. power suppl!
or cables) 30page data book includes

Peighs 3's pounds Size: 534°W x 8D
P.‘" No.  Limied Quantity! —
D200 oo $179.95
Single-sided. 40 tracks, 250K byfes capacity
$199.95

FD25D . .
Double-sided, 35 1racks, 438K bytes capacity

EXPAND YOUR TRS-80

to 16K, 32K, or 48K

**Model 1 =  From 4K to 16K Requires (1) One Kit
Modei 3 =  From 4K to 4BK Requires {3) Thres Kits
Calor = From 4K to 16K Reguires (1) One Kit |

““Modsl 1 aguippad with Expansion Board up to 48K Two Kils Aequired
— Dne Ki Reguirad tor each 16K of Expansion —

T
Kit comes complete with 8 each MM5290 (UPD416/4116) 16K
Dynamic RAM {*ns) and documentation for conversion

TRS-16K2 *150ns $16 95
TRS-16K3 *200ns $14.95
TRS-16K4 *250ns $10.95

TRS-80 Color 32K. Convetsion Kit
Kit comes complete with 8 ea 4164-2 (200ns). 64K Dyn. RAMs
& canversion documentation Converts TRS-80 color computers
with E-Revision Boards from 16K to 32K

TRS-64K2 (200ns) $69.95

keyboard assembly requires *5v © 150mA and 12V
@ 10 mA faor oPerslion Features: 60 keys generate the
126 characters, upper and iower case ASCII set. Fully
buffered. Two user-define keys orovided for custom
aPPilcations. Caps lock for upper-case only aiPha charac
ters. Utilizes a 2376 (40 pin} encoder read-only memory
chip. Outputs dlrectly compatible with TTL/DTL or
MOS loglc arrays. Easy interfacing with a 16 pin dip or
1B-pin edge connector. Size 3% 'H x 14%"W x 85D

JEB10/DTE-AK S5 Thave .. $124.95
JE610 Kit

62-Key Keyboard, PC Board.

& Components (ro casel. ... .S 79.95
K62 s2-key weyboara (keyboara oniy) ... S 34.95
DTE-AK (case onty - 3w Hxiwxen0)$ 49.95

v, JE212 — Negative 12vDC Adapter Board Kit
for JE610 ASC)i KEYBOARD KIT kii/
Provides-12vDC from incoming5VDC . §9 95

NE

SDRENSEN Regulated Power Supplies

Sorensen's open construction (SOC) power supplies are series-
regulated solid-state systems, designed to provide reg. DC
voltages at 6 levels (2-28 virange). These units are open-framed
on sturdy black anodized aluminum for excellent mounting.

FEATURES: 115/208/230VAC Jnput = 50-63Hz. Low Rippie 1 Smyrms, 5my PP maximum, Ad-
justable current mit. Valiage adjustment control. Al schematics and specifications supghied with nit.
Series A.B.C.E have three mounting surtaces {Series F, bottom mounting only)

Outaut Vol
Adyustment Rengs

Dutput Cursont
AMPS 1aaci Sire tinchen)

nax i 0

JE215 Adjustable Dual Power Supply

8 V 4 5622488750 &3 s as
) 1 1600485 488 16 2395
5.5 & $00xa83 .1 2095

50 b 1400288 x 275 3995

73 1600 x4 8B x & 89 4995

{3 & 1400 x4 B8 x 167 4495

& £ W aHE -4 RE 16 4995

25 15. a2 5 0 S BA . 6.6 1o 3995
€ 7 i 78 58 900+ 485562 T2 s aa95
% v i@ B0 -aa8> 288 T8 _fos. 4995
" * G5 aBa k182 b 2495

Universal Computer Keyboard Enclosure

i

Bank Desu-Top Enclosures
are 0esigned for easy modihca
fion_ High strength epoxy molded
nC preces brown h

o ) tom panel for service/
> component access Top/Doft panels 087
thick am_aiodine type 1200 finish {goid
coior} for Dest pant adhesion atter modificati
fented top & bostom panels tor cooiing etficiency

DTE-20 panel width 20° $39.95

o
£

General Description: The JE215 is a Dual Power
Supply with independent adjustable positive and nega
tive output voltages. A separate adjustment for each
of the supplies provides the user unlimited applications
for IC current voltage requirements. The supply can
also be used as a general all-purpase variable power

supply. FEATURES
* Adjustable regulated power supplies,
pos. and neg. 1.2VDC to 15VDC
* Pawer Qutput {each sunply
5VDC ® 500mA, 10VDC & 750mA,
1 12VDC & 500mA, and
S 15VDC @ 175mA.
[, * Two, 3 terminal adj. IC regulators
Y with thermai overload protection
Heatsink regulator cooling
- LED “on"" Indicator
.t Printed Board Construction

120VAC input
Size: 3 1/2"w x 6 1/16"

.
.
.
.

_x 2"H

Powertec Sub-Modular DC Power Supplies

SM Series power supplies include rectifying, filtering,
regulating, overload and overvoltage protection functions. You
- need only connect the sub-module to the appropriate secondary
transformer tap and bolt the unit to a heatsink.
REGULATION: LINE: .10% for a change Jrom -10% 1o + 10% input votage, LOAD; .15% lor a 0-100%
laad changs luats delow 5V oulpul maintain 5¥ requiation}. GUTPUT RIPPLE: 1mV AMS, 3mv P.P
typical. Sm¥ P-P maximum. INPUT CHARACTERISTICS Requires low-levei AC input. Derate pulput
current 15% for operations at 50Hz

220300 (Pictured)

Fowar Teanstoriver Reguiramments

100 0
taIBVie CT0Vio 105V ie (22DVre Transtormers Nat Insiodes
Tov 10 w78V Wvov acy

Numbe o W e
22AA 300 BA T x St495
228 200 A w r 14.95
226 300 2 E T 278 18 1995
22¢ 100 16 AC 1 2 BO « 7.5C 8 3.95
22¢ 500 54 AC AL 0 . L] 2295
22p 300 Al 495
226100 1B.00A. 5 A 290, 2995

JE215 Adj. Dual Power Supply Kit {asshown} . . $24.95

(Picture not shown but simitar in construction to above)

JE200 Reg. Power Supply Kit {5VDC, 1amp} . . $14.95
JE205 Adapter Brd {10 JE200) 45,19 & +12V. . $12.95
JEZ210 Var. Pwr. Sply. Kit, 5-15VDC, to 1.5amy;. . $19.95

HP-Display Sale-National

5082 Series — 0.43 Inch — 7-Segment

A J

* Voitage Adjustment Range — Current ralings apply over enlwe voltage range

* SHIPMENT IN 24 HOURS »
7:00AM to 5:00PM (PST)

Call: (415) 592-8097

Cusiony JUMPER AND CABLE ASSEMBLIES G
Jumperst ables
STANDARD DIP JUMPERS L E / e ety s
"""" W D I auy tuty 548
e D10 2 879
= » We 14403 an 769
Baia s o 612 | s
s v e D2 40 e
- e a0 40 9
s L A STANDARD DB25 SERIES CABLES
141 9 s o
16 24 .85 10 api
&9 t cab 4 to s Calf today
T ; STANDARD CABLES
! 2
bitosed 3 e PartNo,  Cabie Length  Cannectors Price
Dy 3 408 DB25P-4 4 1DB25F  § 995ea
Diza 26
:,.1 o s 330 DB25S-4 a 1095
1243 % 3 396 DB25P 4P 4.t 20825 1695 em
Al 2 a2 DB25P4S  4feet {DB2SP 1DB2SS  17.958
26324 589 DB25S4S 4 feet DB25 18.95 ea

" B C [ 3] sae
Nlr,:he, Color Descﬂ)ﬂﬂ | Price }
5082-7650 | Hi Eff Red | CA - LHD | 99 |4 .49
5082-7651 | HI Eff Red | CA - RHD 99 (4/82 49
5082-7653 | HI Etf Red | CC - RHD 99 |4/52 49
5082-7656 | Hi Eft Rea | Overflow = JRHD | 99 |4/52 49
5082-7660 Yeltow CA - LHD ’ 99 |4/52.49
5082-7661 Yellow CA - RHD 99 ‘4 ($2.49
5082-7663 Yellow CC - RHD 99 (4/82.49
5082-7670 Green CA - LHD 99 | 4/$2.49
5082-7671 Green CA - RHD 99 | 4/%2.49
5082-7673 Green CC - RHD 99 1 4/82.49
5082-7676 Green Overfiow = 1RHD | 99 | 4/$2 49
50827750 | Red | CA - LHD 99 (4/52.49
5082-7751| Red | CA - RHD | 99 |4/s2.49
5082-7756 Red Overtlow = 1RHD | .99 [ 4/32 49
5082-7760| Red | CC-RHD | 99|4/52.49
CA-Comm. Anode CC-Comm Cathode LHD/RHOD-Lefiright hand dec.
uTic
Mini Stereq,\“\h‘ ’
AM/FM = C‘OSE
{ Receiver Oy 77
73! = 2 ‘VY’I’Y:LNEA:DPCHO:’!E‘S [4 “"\i
g suatensga?es;b:qschvse:Gs )

FEATURES: Lightweight neadphones. Left/nght
balance control. Full fidelity stereo sound. Addi-
tional black soft carrying case 8 shoulder strap. Belt
clip (hands free). Operates on 3 AA cell batteries (not
incl). Compact size' 3% x 4% x 17. Wt. 6 oz.

Model 2830

$10.00 Minimum Order — U.S. Funds Only
California Residents Add 6%: % Sales Tax
Postage — Add 5% plus $1.50 Insurance
Send S.A.S.E. for Monthiy Sales Flyer!

Mail Order Electronics - Wortdwide

ameco

1355 SHOREWAY ROAD, BELMONT, CA 94002
PHONE ORDERS WELCOME — (415) 592-8097

Spec Sheets — 30c¢ each

Send $1.00 Postage for your
FREE 1983 JAMECO CATALOG
Prices Subject to Change

-@\N NEW!

Telex Nym,
Teler 176043

cai! for Z
Quantity
<>, piscountss

10/82

Pee Wee Boxer Fan
+ 36ctm free air delivery

* 3 125" sq. x 1665  depth

* 10 yrs. cont. duty at 20°C

* 115V 50/60Hz

* For Apple users
PWS2107 U S50 e
PWS2107F wew

$ 7.95 ea.
$12.95 ea.

Muffin® Fan
* 105ctm free awr delivery
* 468" s5q. x 150" depth
* 10 yrs. cont. duty at 20°C
 Impedance protected
ambients to 70°C
e 115V 50160Hz 14W Wi. 17 oz
MU2A1-U Gleored S 7.95 ea.
MU2A 1N How $12.95 ea.

_ JOYSTICKS

JS-5K 5K Linear

Taper Pots
Y 100K Linear

400K 700 Sate
5 150K Linear

ESRIDIT Taper Pots

a0 30K (2) Video Con-
ey troller in Case

§5.25

§4.95

n

9 #

54,75
4S-5K (-Pll:lured) 54.95

UV-EPROM Eraser

T R |
1 Chip — 37 Minutes |

Erases 2708, 2716, 2732, 2764. 2516, 2532, 2564. Erases up to B chips
within 51 minutes (1 chip in 37 minutes). Maintalns constant exposure
distance of one inch. Special conductive foam liner eliminates static
tuild-up. Bulll-in safety lock 10 prevent UV exposure. Compact — only
9.00” x 3.70" x 2.60". Complete with holding tray lor 8 chips.

UVS-11EL Replacement Bulb . . $16.95

DE-4 yv.erromeraser . $79.95

%% Wall Transformers

AC and DC Types
AC250 (Pictured)

Part No. Input __ Outpul Price
AC 250 (above) 117Vi60Hz 12VAC 250mA $395
AC 500 117V/60Hz  12VAC 500mA $4.95
AC1000 117ViI60Hz  12VAC 1amp $5.95
AC1700 117V/60Hz VAC 1.7 amp $3.95
AC9004 117Vi60Hz  9.2VAC2.5amp $2.95 or 2/$4.95
DC 800 120Vi60Hz  8VDC 4001 $1.95 0r 252.95
DC6912 120Vi60Hz  6,9,12VOC 300mA $9.95
DV5490 117Vi60Hz  9.5VDC 275mA $2.49 or 2/$3.95
DC300 120V/60Hz  SVDC 500mA $3.95
DC1200 120Vi60Hz  12VDC 300mA . $2.95 or 2/$4.95

/@ MOTOROLA AM/FM Stereo
N Push Button Car Radio

e

FOR VOLKSWAGEN SCIROCCO, RABBIT. AUDI 5000 AND FOX
{with minar adjustments. can be used in any automobite)
Inciudes bezel tnm & everything pictured. Two ea. 4x6 speakers & grille
{17~ deep). All cables & leads for haoh.up. Incl. all Instruction Manuals

for easy instatlation. Cut-out dim.. 7'W x 1% "M & 6% "L

Model 5VW3901
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Pt MICROPROCESSOR COMPONENTS e

PartNo. **Pins Price PariNo. **Pins Price Pant
. Mo *<Pins Pree § P, Py
) RS | e T "o DYNAMIC RAMS
g w14 3B SN74157¢ t 16 236x1 [ e e =
SN74ON 14 25 SN7A7AN 14 35 stZa: :: 23 200 22 256x4 18 1024x1 (300ns) e 2 28 C 05 Precision Timer —-—
o b0 | Swrw 16 s | Swriow fo s f Buee b iooen D Al acy e B TRIGCR 199
SN740aN 14 25 SNTAIEN 18 35 e i o :: }2&31:1 R 16 16,384x1(150ns) 2.25-8/16.95 7|05C‘PL 40 3% Digt A/D (LCD Drive) L]
SNTAOSN 14 25 (- = o s 21 ip aSsEa s 16 18.384x1 200ns)  1.95-8/14.95 7I06EV/KN* 40 IC, Circut Boara Display 3485
SN7406N 14 29 SN74B0N 14 69 summ :E bl 18 mz:,m 4 Iﬁ g.ggg:n 250ns) 1.48-8/10.95 7107CPL 40 3% Dign AZ[HLED Drive) 1185
SN74OIN 14 28 SN7A8N 14 118 L e el 84 2na 18 102464 (4 , e (3000 9-936?’59-32 7107EV/Kit* 40 1C. Circun Board, Display 2995
SNT40BN 14 25 SN748IN 16 53 SN74166N 16 89 §:‘:"‘ 18 1023x3 (21 a9 g 22 2048 50} 49.8/1.85 T116CPL 40 3% Degn A/DLCDDis HLD 6
SN7408N 14 2 SNP4BSN 16 14L-2 18 1024xd {2 ns LP Z.BS-BHB.BS MM5270 18 4096x)  (250ns) MK3096 595 7317CPL 40 3% Digl A/DLED Dis WLD.
58 | SN7aieN 15 279 | 2141 V8 4096x1 M35 i ) o 1595
SN7410N 14 25 SN7486N 14 35 SN 2147 %1 (150n5] 95 0 22 20961 (200ns) 2107 195 Low Battery Voif tndicator
o 741708 16 129 V8 40960 (7005 39 | MM5232 16 16.384xt (150ns)  2.25- 72051P6 =
741N 14 25 SN74BIN 16 2.2 2138 ¢ - E 8/16.95 2 24 CMOS LED Stopwatch/Timer
225 SN74172N 24 495 18 1024x4  (70ns MM5290-3 16 16,384x1 (2001 1285
SNT4T1N 14 35 SN74SON 14 39 SN7A17IN 16 TMS4044 18 4036¢1 450ns 8% | mms290s 16 16 Y 33-2513-35 A 80 B du BT 1495
SNTALN 14 SNT4SIN 14 59 Swarw b 69 Twsices b i02ns fisons) 305 | MM5298.3 16 S 206CJPE 16 Tone Generator 465
S | oNrsew 1a 39 | Swewrow 1 es | wmses 18 B Um0 4 S . 2OGCEVTRL St g e 7%
SN7AtEN 14 25 SNT4OIN 14 39 SNTAI76M 14 6 HMB116-4 ;2 3826" s "5"0“ 495 | 745188 16 32x8  PROM QG ¢ 7207MP0 14 Oscillator Contyaller 505
SNTAITN 18 SN7534N 9 ! Bx8 121 7.95 | 745087 R 6330-1 1.49 7207TAEV/KIt* 14 Freq Counter Chup, XTI
9N 14 69 SNTSI7IN 14 6o || HMETIELP4 24 2048x8 (21 s L p cu 16 25654 PROMTS (6301 195 S B, LI 79
4, h. B
SNTa2ON 3¢ SN7gSN 14 49 | Swzatron 16 149 | Tede 1 16 (5 )) 0s 833 | 7igre o . eOw1S ooy 185 | 7agam 28 Seven Decace Counler 1585
SNmEIN G4 38 | SNZAIN 16 49 | Swrétson 14 69 § leces, 8 s |3 e W e i e e 7 8 Clock Generator 395
SN7422N 14 45 | SNTAZIN 1B 275 SNT4{8TN 24 746821 18 256x4  (25075) CMOS Sl R g ey 202 i 24 aFunc CMOS Stapwaten GKT e
T | Siaon o | Snen i e | BR i e G o QoS g0ty 305 | nasars D 320 chOMDT (6eg . 43S e A 1495
SN7425N 14 SN74104N 14 Jo24x ins} CMOS (6518) 395 | 745474 2 51 & .85 1AL 28 8Digit Unm, Counter C A
NTA2N 18 2 e gg S:{j:g:: :: :95 i1 18] (w"s}gg‘cm 195 | 745475 % Doa oromo ias"%}szgem A 721601 28 B0gi Freq. Counter C A 23?,
a8 Lemmia ) bR 8 1| gtk s b Sida| are = J2aBnTona RERIAA Sy RAeeET Ses | 0P % 8Digi Freq Counter C C =
SN7428N 14 49 SN74109N 16 39 SN7419IN 16 745289 16 16xa 3508) 3101 208 g;l‘l 16 §12x4  PROMO C (6305} 2.95 71 28 4 gt LED Up/Oown Counter C A 10
SNTAION 14 2 SNZA1TEN" 78 149 Sl 89 1 825 16 1024x1  (5015)0 C (93415 Al 36 5124 PROMT § (6306) algs (il 12U7AR 20 4 Diglt LED Up/Dawn Counter € & 14
SNT43N 3 29 92N 16 69 | 825 16 16x 5 74528 1 18 1024xd PROMOC (6352 a5 | 72oM a0 10D 4% Digt
bl 2 ;x;A 2N 14 39 SNP4193N 16 69 ERRORS { 2 rissns 18 1024xa PROM TS (82§137)  4.95 a0 80igiUn J CLDﬁoumec oAl ki
S 412N 18 55 2523 16 328 PROW \ ¥ & . 8 Digi Univ, Counter a5
SNTAIN 14 SNTAI2IN 16 49 2:;::3:: IR 53 iy Buros 2 2566 [ius) Tens A8 T thmreg 75181, 2,95 || 22pene iy SO0 Wit o iR ORATE n
SNTA3IN 14 59 SN74125N . St 52 g;ggs 2 s (o) B% 123 16 328 PROMT § {2751 295 T240.€ 16 CMOS Bin Prog Timer/Counter 4
SN7450N 18 12 SN74126N L 8 <l 24 '024x8  (550ns} SM0D246 22 128 16 256a¢ PROMO C (27520) 395 e 8 CMOS Drvide-by-256 RC Timer 2
SN73IN 16 SN74132N N 89 e, 24 2048x8  {450ns) 2716 129 16 256xd  PROM T S (27521 395 [ 7 16 CMOS BCOProg Timer v
SN 45 oN' SN74198N 24 119 532 24 A096x8  (450ns) NMC2532 825130 16 512x4  PROMO 7512, 5.95 16 CMOS 10 H
AN 6 SH74136N nraran 24 1o | Msaser 28 srena  (asns) 82 18 204Bx4 PROMT 9 ; B ol SiTmeHCalnie 525
SN7ASIN 16 SN74141N Swretoow 2s 119 | TwShrie 24z (<sns)3vohage OME7STEON 24 1024x8 > Soeaan ! ‘aantilllez 8 CMOS 555 Timer 1
SN7444N 16 99 SN74142N 9 SN7425IN 16 ! B 2716 24 2068x8 {45005 OMB7S1BIN 24 1024x8 PROM T S (82! 9,95 4 4 zMossse Timer 2
SNTASSN 16 60 |  SNZ41EN Fiat e [N 24 4096x8  (450ns OMBZSIBEN 18 2048x4 PROMD C (828184)  9.95 8 CMOS , .
SN744EN 16 A N74180N SAle ves §oarsto 24 10248 {a50ns) snge 5y OMEISTBSN 18 20iBxt PRONT 395 8 CMOSOp AmpExt Cnv MY 2
vy A B s v 16 79 9238 190N 24 2048xd PROMDC (825190) 19.85 8 GMOS Dual 0p Amp Comp SMy 395
SNT4283N 16 149 M| R OMB7SISIN 24 2048x8 FPRIMT S usm 19.95 16 CMOS T Op Amp Comp 10MV 535
SN7448N 16 SN74147N SKTaZsAN 16 25 p C OPHOCESSOR CHIPS . 14 CMOS Quad Op Amp Comp 10MY 7 50
zm;ﬁt‘)z 1419 SN74148N SN7a2ssN 16 295 | 280A o) 0 Lpufwsesun 4 ,M“, 320 iszs: 2 s U ] m“ a0 Op Amp Comp oMV 7
1% SN74150N SN72365 7808 priy A 2513 (3021) 24 . D 4 aitage Canverter 2
SN74SIN 14 N 16 55 CPU {MK3 BBON-6)(EMHZ’ 14 95 35 8 } 14 Wavelorm Generator 3
SN7ASEN 14 19 A " S:;:?@?: :: g gg: i FAT b X MCMGG'I!:NFM?IS REN'.‘E %LV vMEJMWORVIEf soeaccn Ma"o""l"IC LA
SN7ASGA 14 25 | SN741SIN swrsery 16 55 | yaspaoc Gz sce on 1emp Gy 1950| MoMsErae 20 iz dw Greek 1350 R moricea b g S U z
SN7ABON 14 1 SN74 158N : St ) g wsaoagi . a m&dwsc ')c'k (65K tytes mom ) 995 | MCMBE7S0P 24 12819:7 Crar Gen 1350 2120PA 24 Vol Ret/indicator 295
70N 9 SN74393N 14 1 4 INS803N & 40 CPU-Sgl chio® m 28bts Ram) I ATA ACUUISITIUN | 75000 14 3 o
18 7815 — NSoau ’sgiggi:&:sﬁmm 15 MC3470P 18 Fiagpy Disk Fead s o Mg 1 . : 74240 20 |35
i 5 S yos A 1983 16 T 5 - /¢ 14 v 39 740240 20 19
In 1o el o sase ot nerpree 3¢ 35 16 5-bit D/A Converter (DACOBOBLON (1K o acior 4o g | onan 2 ¥
e Boe MICROPRUCE 5 16 Unversa scener 2 g 14 s 16 2y | g B0 249
740 W o2 74033 1§ W el SS]RimANUALS 50 R4 i 5 6 22 e w8
241508 14 7elS107 14 38 BEAs 08 M CDP\BO; e gL £ a 35 1 740906 14 39
RO e B e User Manual = Sonstani Curent Source s cier  fo il || yreiRgasias
18 L emperaty duce 1 740912 28
s 1 % i % | nisme woto | 6800/6800 SUPPORT DEVICES 8 JFET ingut Op Amp 4| s 1 Bon i | ren B oiB
7512 16 3 i B L S2s Ry Hese00 40 W 49 8 Sammesnamm |er., " . . 64 14 149 7iC917 28 B9
74513 11 R 745122 14 49 Jalsoss 20 802CP 40 MPL with ciock anc RAM 795 e e 7g173 16 19 74922 18 449
4L th AL Bk e 14 MEEBIOAPI 24 12848 Static AAM 385 20 amwn nnv:nu(us[ 13 740173 16 119 740923 20 495
74l 1 2 o o e I ter Aaaol (MCB820) 4 ¢ ACOB0S 1B 8-or D/AC 8 ro 9 aCi7s 18 119 | 74092 96 595
74l 14 7416 e 4@ i ;o‘ Mcsezt 24 niralier 53 0C0809 - 28 A/ 19 i :5 595 40192 15 39 74C0% 18 595
74l [ 741 14 59 e Mm B4 1024wD bt ROW (MCoRAS0-5) e [ 5 7 | 1931 6 3
74 TS b ARE i 5 5L 24 Asynchronous Comm Adapler 15 u“ 0 n 74093 1 s | un 16 139 §K37 16 3
b E AS136 1439 1808 24 Synchronous Seralata Adagier 8 75 h 2
;if Eé I % g9 18 g mﬁgggg g: 5‘600hpsnrnra MODEM 995 P_S :g .MJuuzcrw 10 595 NESTIN 16 205
528 14 5 A i { 12 akg LM1 395 LM703CN 8 119
wmow B B8 A B s s owediens s woe 25 S 18 Kok i s ) s LR
7083 14k }f 3 m 5;3 zg 14 BUBD/BUBUA SUPPORT DEVICES AY 510134 40 30K BAUD UART TR1602 b E , 4 3 : ;g l:vl'w "
74183 11 748155 16 6 74 1 4 39 b i A d LM7IIN 14 79
74053 14 L5283 18 & & 22 SPECIAL FU 8 M4 7 tMZ2IN 1 55
falsn 14 : 74L8 158 :g 6 ;A:L 290 14 8 ; my Werrumc;mr: 3 CN  § Qual MOS Clotk D NCT:,ON LO7T4CN 14 1 M4 5 LMTIN 14 100
74Ls 6 5 % s "tgggs 147 cé\kreé:vmna\ Bus Drive 2725 N 8 i T 8 LM 75 N7 w g
s 18 % 2 BNC Tisam o 19 R L 221 IR e S o L TLogace - 8 s 68 . 8 3%
Wl 8 B | jase e e e 'l Syster /et 24 PN 7: b L Lot A 15
FLSERn R ety 16 g a1 4 /0 Expander for 48 Series L8| coromn 40 " om0 8 M ts 99 A 23
Chim B RO T g A synchioagusiCommiElmant =y FH0E - D : 0K 195 | LMW0IN 10 119
WS 13 748168 16 11 s B 1 A o e R g i Noos MIBG M 148
AEERNEE R s ) s R o1 55| corern m & T L GO CLL e O
e 9 74LS 6 14 748375 16 & a ¢ 8 (MUE8N 14 69
LT :E EC} ra :2 P 7663306 M 45 frap Ine upt Conrol 2 ‘TELE‘F;HDN’EVIKEYBOARD CHIPS 8 45 8 LMIgBIN 14 B9
1 A RE s - o e POl ba ) S
16 7405181 24 2.8 Syste m " LMissey 8 375
raLsge 14 748130 15 8 L R e 2 NN M1BOON 16 148
S 248181 16 8 Sugy W@ a3 ) oessor 8-t Br-Directional Recenves & i MIB7IN 18 1.95
34; i 2 ’oc?untn"e["g"“ Rece ver L3 " LMIB7IN 18 249
74800 al Lalched N 2 1 5
o 74/PROMS* W Satan o e b : | D s 15
4503 14 35 745124 7 a ) : :
74502 14 45 “2 b :2 : ‘5 A 3 \Sg ‘: J: fﬂzéﬁi’# " f?i}
74505 18 45 | 7asize 96 50 i NATIONAL EPROM-RAM SALE 8 195 LM [ ] M2877P 195
HsE 4 %% | s 6 6 . 2708-5 1024x8 (550ns) EPROM (SM L e : L 5
ng?g N 74S136 14 139 Bl 27160-5 2048x8 (550n$)EPﬂoM( 00248)., .- ....52.95 sach 1 VBN 18 LM2896F 8
S 5 748138 16 - .....3.95 sach 135 i3 8 M318IN 16 1 59
R B SR o 27580-8 1024x8 (450ns) EPROM smqu 5V 3 Stalh 3 3 N R
76815 16 3B | 7as10 14 | o © 2732-5 4096x8 (550ns) EPROM y - £ 3305 e 8 119
Loy Do e a 24 27640 819248 (450ns) EPRON . . 23 33 o ! R 0% 5
5 748 1§ 93 iRy N - sach $ (K 49
st ol RRET 0, I IS 4164N-2. 16 65,536x1(200ns) Dynamic RAM . ' 8/69.950r 9.95 4o B
s 1 4 AL by 7] 6 19 MM5290-4 16 16,384x1 (250ns) Dynamic RAM or sach “ e " 18 349
74838 4 e e W 595 5 . .8/10.95 or 1.49 each | At ]
7450 1@ 3 7 20 498 - s a 29 5
e B w48 e T o N 5
B 9 2 495 RAEERS. | | %
a3 . rsars: 2 a5 | ho | b r
o 149 748570 16 5 Pin — D Submini L 1 £
s W e | Ten e oe | s e BiEtiemagts RSZSZ) aSolderEveletiviteNrapiEdagiCard vl 5 | 83 ¥
el U 10 iel || mesies e dg |l PEEP S —FwemsA_—— = wl ar No._|Contants| Sp. | Doscdption Gy | (R 14
7512 6 55 0 225 748573 18 4 DB25S SOCKET (RS232 29 | io/ause [ 650 [ ase|  Soder byew | 1 o 15 119
745113 14 S 2 2 95 ) aso | geese | ta/d | 1Sl oot 95 N LM3aoN 1e .
2 ns30 W 2 DBZ5PF-179  PLUG (RS232) Wire Wrap style ags | 22/2esE | 22734 Crbivm 20 Matox I 195
20 | rassst @ UB51225-1  CABLE COVER fo DB25P or DR2SS 495 | T7aioe | a7sa | 136 pc e ven g cars) | 140 LM3:0K- b 4 E
£A3010H CA—UNEAH = DB25P-83t  PLUG ~ Right Angle — PC Mount 4.95 50/100SE | 50/100 [ 125 Solder Eyelal 995 M40K. 6 89 aa
CA3013H 5 i CA30BIN 16 08255-831  SOCKET — Right Angie — PC Mount $3 | zevsaww | Za/ad | 56| wee Woap a3 | 785 : 16 4
S 215 CASOBON 16 325 CA3096N 15 0204182 Scrow Lack for 1825 Seriss Connbctars E10815 22 A ] (o6 kenslosapal0ay 385 5
p H CA21 30 {Locks connactor lo panel) 2 | 1 Wire Wrap - Levet 3 | 12,95 [l [] . L [)
g:;gg;: 5.95 Eﬁgm :: 1.4 CA3140H /99 | RB81-2 | 50/100| 125| Wire Wrap - Level 3 | 1295 ' '
g»}ggaeu w89 CAI0BIN 16 149 g:i:g?: " | I C SOC . Va\ueso VST ICERAMIGLI S S ARACHTICHS
CAISON 14 325 | cAmmN 14 g9 | cAJB0ON 16 395 - e 191095 100+ ( Vaiue 13 e 100
I A ST For Socket Required, See Column After The IC Part No 3333 i 2 '82 '82 '8‘,’47“F :"g 06 05
; H ; 08 08 o1y o8 %6 .05
CD400Y 14 29 ST - CDa506 168 119 LOW PROFILE (TIN) SOCKE 1% ot 08 06 05 | .022uF 08 07
e e RN e " ( ;ﬁ TS {VéCELWRAP (GOLD) SOCKETS | 88: & @ @ |®ur & o ®
CDa00s 14 89 . 9 06 24 395 i 50-100 #3 1o y s 2 0
Cod00? 1e 23 ;g:gé :: f;g ggmo % 0 15 DI" LZ 17 .16 i5 8 pin WwW " 2;“9 50 12_0 —_— 100 VOLT MV LAR FILM cAPAcnons
n [ | .
Coulo 15 3 | Coass 1w iz 1w 16 pin b % 5 B | wpnww 6 5 N ol oA 67 | s 21 n Rt
Hon :2 33 04066 16 89 Chasts 2 ?2 18 pin LP = Sz]x 450 14 pin WW 7 73 =i 4 10 o 1mt 2 '”
D407 14 B9 o r G 27 16 pan WwW 25 k 7 | .22mf 13
== 8 CDas1s 2 17 20 pin LP 3 : I 0
w4 s | o@aa % | D s 21 zeme  w 3 S| moinww % 2 | r2onoieeeD TANTALUMS (Satia) CAPACIToRs
3 3 | Cpesss 16 39 | coustE 18 2 oin LP 3 I | G i ) 1.08 w | 237
CRTN coioss 18 3 | comts 18 a9 I = =] % | 2pmww 1 13 s L7y : »g 23 |2 g s; ~‘g A
€405t k 43 2% pin WW 1.39 i { 33/ i 1 53 41 %
CD45:; 38 pin LP - 1.26 14 .33/35v ] L
Coap16 14 39 | CDaos2 9 o G (L S 59 58 Bpin WW 162 153 BV I E %Y 63 s 28
Co4017 1675 CD4053 16 9 b 6 16 119 63 62 61 36 pin WW 210 fod 8 68/35V i 34 ¥ lS/g v 2 69 55
‘égj(“’:: 7| coos 16 o | s w11 s Soldertall Standard Tin & Gold Also Available — | 40 Pin ww 229 209 Y B 0 E | as) 3B 8
€D4020 16 2 {33323 fg 7:3 304543 16 119 $10.00 Minimum Order — U.S. Funds Only Spec Sheets 30 h -y ALUMINUM S ECHAS LY CAPAC.TORS
o i § 3 — 30¢ E 5 .
gg:gg; 70| Cose 14 | oo 1 om ga":m""" Residents Add 6%: % Sales Tax Send $1.00 Postage ?grc our ‘4\7231\/ B e 1 00
Qum % 7| s 4 » | oo % co | Send &AS Add 5% plus S150 Insurance  FREE 1983 JAVIECO oryour o fUMAN 8 a8 | AV @ i
Cos2s 14 GdB9 4 A | coes 14 7S -A.S.E. for Monthly Sales Fiyer! Prices Subject to Change AR b T B3
04025 14 CD4723 16 9 A p a3 . - N 6 .14
T - 7 QO Vo [ T— A Lostvy 7 s
s el D072 14 29 | MC14409 16 1395 =+ call tor 2 20y A8 16 2 | iy Is 13
i ol i i Vet JAMEeCO wwm.c|E il |
Cowns 15 79 Eiomaullsy miog)plaili 2iggiiess , piscounts ,2’;: ",";mbor 2y 2 2Ly 15 13
04030 14 39 4412 16 1395 A N 6043 5 10725V 16 .18
CD4a03s 24 195 ggi%? :: ?9’ MC1a419 16 795 ’v N * M ELECTRON'CS {885%33 '4‘{ %; 3 4%2(¥ % 5?
04035 16 80 5 2 MC14233 24 1395 ’ 20/25V S - i
4082 14 ) i 5 3 100/16V/ 2 .17
DA 4‘? MC14538 16 119 1355 SHOREWAY ROAD, BELMONT, CA 220/50v 45 a8 1 100725V % 3
9 MC14541 14 119 10182 PHONE ORDERS WELCO ’ 13%3?;/ 4 49 .45 100/50V 37 .3
—_— NA 4 . 1 B
- ME — (418) 8928097 s s 2y el
o IRCLE NO. 13 ON FREE INFORMATION CARD
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Audio Microcomputer Brochure

A six-page brochure and 20-page 52" X
815" flip chart detailing the features of
the BDP-2 Audio Microcomputer are
now available from Crown International.
The BDP-2 is an audio test instrument
with a full-color CRT that is reported to
provide a high level of computing and
display capability. The brochure gives an
overall description of the unit, and the
flip chart provides step-by-step instruc-
tions for its setup and use. The brochure
is free of charge; the chart is provided
free with the BDP-2 or can be purchased
separately from Crown for $2. Address:
Advertising Dept., Crown International,
1718 W. Mishawaka Rd., Elkhart, IN
46517.

Power FETs

Siemens SIMPOS Power FETs are the
subject of a new, 42-page color brochure
available through the company’s Com-
ponents Division. Technical data, perfor-

will

ELECTRONICS

INTEGRATED CIRCUITS

Santa Clara, CA 95054

Same day shipment. First line parts only. Factory tested. Guaranteed
money back. Quality IC's and other components at factory prices.

Phone orders only (800) 538-8196

‘mance parameters, and inverse diode
characteristics are discussed with refer-
ence to their applications in power elec-
tronics, e.g., power switches for motor
control, printers, ultrasonic generators,
etc. Address: Components Division, Sie-
mens Corp., Box 1000, Iselin, NJ 08830.

Base and Mobile Antennas

Antenna Specialists has just released a
full-line professional catalog of base and
mobile antennas for the land mobile in-
dustry. More than 300 products are de-
scribed, covering the entire spectrum
from low band to 800 MHz. Major new
products include the Dura-Flex elasto-
mer shock mount antenna line and the
Avanti no-ground plane, on-glass anten-
nas. Address: Marketing Dept. Antenna
Specialists Co., 12435 Euclid Ave., Cleve-
land, OH 44106.

Surge Protection

Engineers, designers, and operators of
private and interplant telephone systems
will find information on protecting inter-
connect telephone systems from electri-
cal surge in a new guide available from
TII Industries. The literature focuses on
the various protection devices needed for
a particular application: including prod-
ucts for single-phone stations and ex-
posed cable runs between buildings.
Typical interconnect arrangements are
shown. Address: TII Industries, Inc.,
1375 Akron St., Copiague, NY 11728.

Audio History

Buffs of the history of hi-fi and audio
products might be interested in this brief
overview of Bogen’s fifty years in the
sound business. It was printed as part of
Bogen’s golden anniversary celebration
this year. Address: Dept. GAC, Bogen
Division of Lear Siegler, Inc., Box 500,
Paramus, NJ 07652.

ZX81 Software

A software catalog for the Sinclair ZX81
Computer has been published by Glad-
stone Electronics. The cassette software
includes games (Chess, Backgammon,
Star Trek), the Multifile Data Storage
System, Vu-Calc for financial projec-
tions, machine code assembler, flight
simulation, and more. Address: Glad-
stone Electronics, 901 Fuhrmann Bivd.,
Buffalo, NY 14202.

Switching Products Catalog

A new 16-page catalog from C&K Com-
ponents includes photos, dimensions,
drawings, and model numbers for the
company’s complete selection of conven-
tional slide, rotary slide, rocker and
pushbutton switches. Featured is the
small-diameter “F" Series Rotary Slide,
the Power Rocker “C" Series Switches,
the low-cost “K” Series Switches, and
the low-cost “K** Series pushbutton. Ad-
dress: C&K Components ¢/o0 John Ben-
son, 15 Riverdale Ave., Newton, MA
02158-1082.

FULL LINE ALL PARTS & COMPUTER PRODUCTS
INTRODUCING A BRAND NEW MICROCOMPUTER
SVenihuroe

P.0. Box 4430C

VENTURE is a single
board computer that is an
adventure for the hobbyist.
It is a learning training
computer as well as just
piain fun for anyone who
wants to get into a state
of-the-art computer at rea-

calis: 2322 Walsh Ave.
(408) 988-1640

RAM, Votrax voice synthe-
sizer, sound generator,
EPROM; Full Basic, disas-
sembler, editor, assembler;
metal cabinet, additional
power supply, ASCH
keyboard real time clock
calendar

\ .

wet

W

;:t M 5 Mo pmoavn‘l\g sgga 185 N82S23 29 1€ SOCKETS DISPLAY LEDS sonable cost Expansion Options
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Modem Kit $60.00

State of the art, orig., answer. No tuning neces-
sary. 103 compatible 300 baud. [nexpensive
acoustic coupler ptans included. Bd. Only
$17.00. Article in June Radio Electronics

280 Microcomputer
16 bit 1/0, 2 MHz clock. 2K RAM, ROM Bread-
board space. Excellent for control. Bare Board
$28.50. Full Kit $99.00. Monitor $20.00. Power
Supply Kit $35.00. Tiny Basic $30.00

8v 5amp, =

Shipping: Add 5%; orders under $25.00—10%.
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106

Video Modulator Kit
Convert TV set into a high quality monitor w/o
affecting usage. Comp. kit w/ull instruc

Multi-volt Computer Power Supply
5amp. 12v 5 amp, —12v option, =5v, +12v

are reguiated. Basic Kit $35.95. Kit with chassis
and all hardware $51.95. Add $4.00 shipping.

60 Hz Crystal Time Base Kit $4.40

TERMS: $5.00 min. order U.S. Funds. Calif. residents add 6% tax.
$10.00 min. VISA and MasterCard accepted. $1.00 insurance optional.

RS232, etc

$9.95

18v 5amp, 5v 1.5amp, —5v

meric display ROM monitor;

Prices
subject
te change

WWW akmerieaniadiahicstary com

sic, ASCIl keyboard, printer, tloppy, $-100 bus,

The Super Eif comes complete with power sup-
ply and detailed 127 page instruction manual
which includes over 40 pages of software, in-

Rockwell AIM 65 Computer
6502 based single board with full ASCI keyboard
and 20 column thermal printer, 20 char. aiphanu-
fully expandable.
$438.00. 4K version $454.00. 4K Assembler
$35.00, 8K Basic $65.00 FORTH $65.00

ware books available at low cost

Free 14 Page Brochure

Send or call for a tree brochure on all details
and pricing of the Super Elf and its expansion
We will get it right out to you!

Eif It Adapter Kit $24.95

PROM Eraser

assembled. 25 PROM capacity $37.50
(with timer $69.50) 6 PROM capacity OSHA:
UL version $78.50 (with timer $108.50).

FREE: Send far your copy of our NEW 1982
QUEST CATALOG. Include 88¢ stamp.

POPULAR ELECTRONICS
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Computer Mart

Yowr Fortune in the
Microcomputer
Business

VOLUWME | - GETTING STARTED
$15.90

VIVAL
$15.95

SUBSCRIPTION TELEVISION
EDUCATION MANUAL ... $14.95

MICROWAVE TELEVISION
EDUCATION MANUAL $16.25
Combination offer— both

Education Manuals $26.95
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CHIPSg . - 3

280A CPU $4.50
82514 $4.00
1791 Controiler $16.50
1771 $16.00

—RAM—
4116 J0ONS 8/311.00
4116 250NS 8:$12.00
4116 200NS 8/$12.50
4116 150NS 8/514.50

2114L 300NS 8:$15.00

21140 200NS 8 $16.50
4164 200NS $7.50
6116 150NS $7.75
1661 200NS $5 75

—EPROM—
2716(5V) 450NS 8 $3.75 ea. $4.00 ea
2716 (5V) 350NS 8 $5.50 ea. $6.25 ea
2732(5V) 450NS 8°57.25 ea. $3.00 ea
2532(5V) 450NS B/5$7.25 ea. $9.00 ea,
2764 300NS (28 Pin) $20.00 ea

Calt far quantity pricing/ cetsalog.
Plesss aliow up to 3 wka. for
peraonat checks to clear.
Mastercard/ViBA
Add ©3.50 shipping & handling.
Wash. reaidents add 6.65% aalea tax
Prices subject to changa without notice.

CHIPS B DALE
10655 M.E. 4th St.. Suite 400
Bellevue. WA 98004

1-(205)-451-9770
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TRS-80 by Radio Shack

Model 16 2 Drive Save over
128K $4777. $1000.
Bl | DMP- 400 DWP-410

and DMP-500

Call For
Prices

Price — We have the best price. Check
the others. but call us

Selection — ATARI o APPLE  TRS-80
o EPSON + OKIDATA o C.ITOH. etc.
Service — Most items in stock for
immediate shipment. Call or write for Free
40 page catalog of over 600 items.

c ' 15 M?;Ashall Hill Road

ompu er west Milford Malt

A west Mitford. NJ

Discount |oriso2is

of America J in New Jersey cail
201-728-8080

CALL TOLL FREE: 800-526-5313
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RATE: Ads are 2" by 3". 1 insertion: $550.00. 6 insertions: $525.00 ea. 12 insertions, $500.00 ea. Closing

TRS-80

DISCOUNT
~ COMPUTERS

) MSE= CALL US
g LAST for

the LOWEST

price!

918-827-4844

it will be worth the call!

-,m 3. Small
W AMER'CAN Busingss
R COMPUTERS
118 S. MILL ST. PRYOR, OK. 74351
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s AP101  Apple |l with Single Disk Drive 5109
s AP102  Apple Il with Doubie Disk Drives "9
s AP103  Apple tl, 9 inch Monitor & Double Drives 129
s AP103  Apple #/. two additional Drives & Slientype 139
s AP10S 12 inch monitor plus accessories 99
» RS201 TRS-80 Model |. Expansion Unit & Drives 109
» RS202 TRS-80 Monilor or TV set 84
o RS204 TRS-80 Model Il 129
e AS205 Radio Shack Color Computer 9
s AT301 Atarl Computer & Accessories 109
e P401 Paper Tiger 440 445 460 99
» Pa02 Centronics 730 737 Line Prinler Il IV a9
 P103 Epson MX70 or MX30 89
* P4p4 Epson MX100 99
* CC90 Matching Attache Case 75

compuTer case company 0% —]
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NN\ N
( COMPUTERWARE
7

products for
CaX-a: oo WD
SV VA
N BREAEREYEE T
N eri“as & & B
SOFTWARE
ers = Pac Altack ¢ M

M

HARDWARE
K K M E

ACCESSORIES

Dealer inquiries Inviled

& compuTERWARE

4
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date: 1st of the 2nd mo. preceding cover date. Send order and remittance to Computer Mart, POPULAR ELECTRONICS,
1 Park Ave., N.Y., N.Y. 10016. Direct inquiries to (212) 725-4216.

_® SiNGL
- CONTROL COMPUTERS,

BOTH FEATURING
& _ posscey -
5 CRYSTALT\ME BASE
ON-BOARD REGULARTOR

@~ - TIMER COUNTER
256 BYTES OF RAM

[
\I! H_‘,.

W Has 2R/ 1R ROM/EPROM (ROM s ure not supplied

% 16 1/0 Lines (Parallel/Sertes/Hustshuke) and

& 5 lesels of interrupt Price; <129 (AR T

<
P Has 2 R ROM/EPROM (ROMs are a0t £npplied
% 22 1/ Lines - Parallel/Series/Nandshake) and
W 2 levelsof inteeeupt Prige: 599
(2 CER -TEK
6020 Doniphan 38 £} Pass, 13 10932 (013) 3816697
ELECTRONICS MANUFACTURING SINCE 1975
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YOU CAN PAY MORE
BUT YOU CAN'T
‘GET MORE!

sy | Color Computer 16K
?A:,up Il 16K $3°5

21 111 1€ w/ 16K Ext. Basic
$799 $399

Model 111 48K
2 disk & RS232 ¢ w/ 32K Ext. Basic
$499

$1949

BUY DIRECT. These are just a few of our great
offers which incluge Printers, Modems. Com-
puters. Peripherals, Disc Drives. Software and
more.  cali TOLL FREE 1-B00-343-8124

com

free catalog
245A Great Road
Limeton. MA 01460
647 « 486 » 3193

We have the lowest
possible fuily
waflranteed prices

and a lull complement
of Radio Shack Sottware
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IBM — XEROX — TRS-80 — CBM
HEWLETT-PACKARD — NORTHSTAR
DEC — HEATH — ZENFTH — PM(

OSBORNE — 0581 — INTERTEC

WE HAVE

THE CONNECTION

Connect your [BM Selectric
1BM Ejectronic. or Olivettd
typewrlter 1o any Microcomputer

ESCON Products, Inc.
12919 Alcosta Bivd

San Ramon, Ca. 94583

415) 820-1256

UNDER
$600

(800)
227-2148

CIRCLE NO. 124 ON FREE INFORMATION CARD
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PRUTEESOR

saseo Microprofessor

A superb learning tool for
students, instructors, hobbyists.
Complete experimenters manual, easy
instructions. 18 experiments. Fully ex-
pandable for Z80-CTC, Z80-P10, EPROM,
bread-boarding and prototyping. Buy 2
for only $279.95 . Money back guarantee
2KB BASIC available. $19.00
PLUS-FREE GIFT:

2-80 Programming and Interfacing

textbook FREE when you order within
7 days. $12.95 value.

) Dept. PE082
14803 NE 40th
Redmond, WA 98052
2hL  TOLL-FREE 1-800-426-1044
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Software
on
cassette.

MULTIFILE Data S|Orage )yslem A versatlle mutt purpose 111
ing sysiem for Menu-driven_ The number. size ang
heading o l-l!s ale user gefinable Files may be created
modilied, repiaced, and searched, and are piotecled by a
security ioch Outpul 10 ZX printer 1s provided MULT!F!L!
supplied on cassette with three blank cassettes for dala
storage, ang packed in an attractve permanent slorage case
Supplied with extensive documentation describing applica
fions 101 both busmess and personal use $29.95

ZXAS Machine Code Assembles (16K)

ZXDB Machme Code Dlslssemblerlﬂebuggev 116K} SQ 95
ZX CHESS! Your choiCe of 7 levels ol play, white or brack. set
up @ny posihion (o be analyzed. change levels of play during a
game, Swap sides. and more (16K}

INVADERS! Ten levels of play* (16K}

STARTREK Tren across 1he galavy (16K}

ADVENTURE: Damsel and the Beasi{16K

1K PROGRAM PACK. B compaci entertaining program

16K PROGRAM PACK Four entertaining programs

10 EXCITING ZX81 PROGRAMS

Books

30 Programs for (he ZXB1 (1K)
Undersianding Your ZX81 ROM

ZX81 ROM Disassembly Part A

Full replacement wartanty all tapes

‘Nnite tor our FREE SOF TWARE CATALO

mansms

Giadstone Electronics 901 Fuhrmann Bivd . Bulfalo. NY 14203
Telephone Orders (71648490735 VISA/MC No C.0.D.s please
Mail Orgers Send check. money Order, Visa ofr MC number
$1 50 per orcer handhing.
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UV EPROM ERASER
e S49.95

* HOBBY MODEL
INDUSTRIAL
MODEL
$68. 95

WITH TIMER &
SAFETY SWITCH

597.50

ABOVE 220VAC
S0HZ

$109.50

STAND ALONE RS-232
INTELLIGENT PRoGRAMMER $489.00
PROGRAM! 13 " 2

8748, 8749

PRICE INCLUDES ALL
PERSONALITY MODULES

« STAND ALONE CR1 0% COMPUTER CONTRI o
+ rLDAD/O0MNL0AD W MGTONDLA Ok W1E( HE cCRmar . N
+ WICROPAOCESSOR BASED o 4 ¥ NTERNAL » 2%
B ST AR ananTY So AL BaCuCT "
PHONE ORDERS (305) 776-5870
TWX 5109559496 + WE ACCEPT VISA MC. CHECKS. C O 0. MONEY ORDER

LOGICAL DE\llCES INC
781 W OAKLAND PARK
400 3¢ ; D
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COMMODORE 64
&

VIC 20
NEC PC-8001 Computer $759.00
RCA VP-3501 Videotex
Data Terminal SCALL
Scotch 744-0RH Box of 10
SS. SD. 0-Sec $27.00
ADD-ONS:  Videx, Microsoft, TKC. Hayes.
Epson. Zenith, Mt. Computer.
UM, NEC. Sony, Games
Mail Order: FUTRA COMPANY
P. 0. Box 4380-CC, Torrance, CA 90510
213) 328-8951 (800) 421-5006
X 910 349-6211 AGENFTRA TRNC
Retail: OMC
20695 S. Western Ave. # 124
Torrance, CA 90501
(213) 328-1760
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RAM

For ATARI

48K RAM BOARD FOR THE 400
with Lifetime Warranty
« Highesl qualty available

¥ Reduces power consumption
» Reduces heat

48K Board 400 $240
32K Board c0-5000 $100

NG ANTW
INTEC
PerIPHERALS

Corp

906 E£. Highland Ave
San Bernardino. CA 92404

e (714) 881-1533 =g

ATAHI aOU BOU are Tradamarks of AYARr Ine
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Get more out of your
Apple with the MICRO

on the Apple Series
Vols.1,2,&3 $24.95
+ $2.00 shipping each volume

Each book includes more
than 30 programs —
all on DISKETTE

Machine Language Aids

1tO Enhancements
Runtime Utllities
Graphics & Games
Hardware & Reference
Information

To order totl free:

1-800-345-8112
In PA 1-800-662-2444
MICRO INK, Dept. PE

P.O. Box 6502
Chelmsford, MA 01824

CIRCLE NO. 132 ON FREE INFORMATION CARD
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9'4" Floppy Disk Drives
(Direct IBM® Plug-in)

TANDON Model TM 100-1 .. $199* ea
TANDON Model TM 100-2 .. $299* ea
12" Green Phospher Zenith Monitor = $109" ea.

Also available - TM 602S. 603S. and
603E Winchester Drives

For info or orders
call —316-683-9225

or 316-685-9445

MC / VISA or C.0.D. with certified check
or money order. Kansas residents add
3% sales tax

Plus shipping

SgSwaS

G-H Computer Systems, Inc.
923 Longfellow Street
Wichita, KS 67207
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LEO ELECTRONICS, INC.
8921 S. Sepulveda #208

Los Angeles, CA 90045

(213) 641-3101 (800) 421-2418

WHY PAY MORE? SAVE MONEY!
LOWEST PRICES ON PARTS!

EPROMS REGULATORS
2708 7805
2718 7812
2716-1(350ns) . 7815
T™S 2716 X 7905
2732 7912
2532 1 7915

RAMS
4116(200ns) 8/13.00 MICROPROCESSORS
4116(150ns)  8/16.00 2:80A-CPU 5.50
2114(200ns)  8/18.00 8080A 3.00
4164(200ns) 8/54.00 80854 7.00
4164(150ns) _ 8/56.00

TERMS: Check, Visa. Mastercarg Call for C0.D
J 8 Funds only California Residents add 6.5% Tax.
SHIPPING: Add $2 00 for Ground $5 00 for Air
ALL MAJOR MANUFACTURERS
ALL PARTS 100% GUARANTEED
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| e 00
— DISCOUNT

— 4 -ﬁ l DIRECT
| RS T PRICES
Z. = _ /

Learn To WRITE FOR
"Do It Yourselt” FREE
And Save Money CATALOG

00-841-0860 ToLL FREE

YOUR TRS-80
PERSONAL COMPUTER
HEADQUARTERS
PURE RADIO SHACK EQUIPMENT

MICRO MANAGEMENT
SYSTEMS, INC.

Parcel Division
DEPT. NO. 12
2803 Thomosville Rd. E. ¢ Cairo, Georgia 31728
912-377-7120 Ga. Phone No.

CIRCLE NO. 133 ON FREE INFORMATION CARD
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DISKETTES
CASSETTES

Error-Free 5Ya-inch Diskettes (MD
5) single-sided, soft sector, single ot
double density, reinforced hub.

_Qy10
$25.00

$ 7.50
9.00
11.50
15.00

UPS SHIPPING INCLUDED
in Continental USA
CA Customers add taxes

MICROSETTE

475 Ellis St., Mt. View,
CA 94043 (415) 968-1604
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SCR SUPER-BUYS

1982 BUYERS GUIDE
NOT JUST ANOTHER
CATALOGUE BUT A
BUYERS GUIDE
‘OF THE FUTURE"”
1 UHF-VHF CONVERSION KIT
Complete with PC board, afl required
components; jumper wire: cabinet with
speaker. and ccmprehensive brochure
ncl. schematic board layout. mount
ing and hook-yp diagrams. parts list
and assembly .and set-up instructions.
All parts are industrial prime quality.
2 MITSUMI - MODEL UES-A55
VARACTOR UHF TUNER 23.95 ea
FREQ. RANGE 470-889 MHz
RRTE INpuT s oRME, o Sa05.08

OUTSIDE CAL 800-854-8660
INSIDE CAL (714) 527-2554

SCR ELECTRONICS INC.
VISIT OUR NEW SUPER CENTER
5303 Lincoln Ave., Cypress, CA 90630
Pay by CHECK. M.O.. VISA. M/C
$10,00 MIN. CRDER  HANDLING SHIPPING $2.50
UPS ANYWHERE IN CONTINENTAL US
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Model !l 64k $3288
Model 1l 16k $825
Model Il 48K 2 Drives RS232 $2069

Color Computer 4k Level! $308
Color Computer 16k Extended Basic $459

EPSON Printers $SCALL
All printers and accessories in stock

Dliscount Prices

on full line of Radio Shack & TCS Custom
Computers and Accessories. Call fos catalog

Texas Computer Systems
P.0. Box 1327  Arlington. Texas 76004-1327
TOLL FREE 800-433-5184
Texas Residents 817-274-5625

PAYMENT Money order, cashier's check or
certified check Prices reflect 3% cash discount
Call for VISA and Mastercard prices
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CONTROL THE WORLD!
A/D conversion, high current outputs, switch clo-
sure and logic inputs, BASIC language, RS-232
and cassette interfaces, and EPROM pro-
grammer are only some of the features of this fam-
ily of single board computers. The lowest cost unit
can control more than 2000 external devices.
Programmed learning text, software, and other
support available. Industrial, educational, and
home uses. Prices start below $1560.
Octagon Systems Corporation
5150 West 80th Avenue Suite B
Westminster, CO 80020
(303) 426-9780
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SUABNRY » BATTA

The Subscription Magazine for
the Sinclair ZX-81 TS-1000
Microcomputers

Games, Educational, Business, Graphics
Tutorial, Etc.
e

I 2 Mo. Issues — 6 Bi-Month
] CASSETTES 1

AT LEAST 6 PROGRAMS EACH

=) $39.50

Residents add $2.07 tax
outside USA add $10.00

o
Ask for operator # 383
24 Hr. Hot Line 800-543-1300

THE S & S COMPANY
388 W. Lake Street
Addison, IL 60101
(312) 628-8955
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BASF-DPS

WORLD STANDARD TAPE

MONEY BACK
GUARANTEE

~ .. COMPUTER GRADE
S-SCREW SHELL FITS ALL
sntmaicaness BLANK CASSETTES
uter
‘we monitored the output to ,;hfosxgn'a)bso-
f ety
ith a specially built m
with ngodropw" throughout the tape i
() Stace Papadopou
Beaverton, OR
Cakt residents aad & sales tax
1002 | 2002 Shipping ) doz $2 2 doz $3 %0
= 750 RE) 3 doz $4 50 Each adatona dor
- a 550
Write or calb lor DUANTITY DISCOUNTS

Call: 213/710-1430

YORR 10 Computerware

24573 Kittridge St.. P-2 Canoga Park. CA 91307

==

SAVE (onilhes

RADIO
SHACK

-~ TRS-80™

[ a-=—adad
HEWLETT-PACKARD
85, 87 & 125 COMPUTERS

We ofter Speclal Ciscounts, F-ee Shipping
and & Toll Free Order Number

1-800-531-7466 TOLL FREE

Pan Ametican Electronics

Deot. P.E.- 117 Corway Avenue
Mission, Texas 78572
(512) 581-2766  T=lex 767339
Branch
2912 Worth Main St.
Fort Warth, Texas 76106
(617) 6256333  Tslex 794836

CIRCLE NO. 13s DN FREE INFORMATION CARD

SUPER SALE
EPROM’s

2716 (5V. 450nS) CALL
2732 (5V, 450nS) 95 CALL
2532 (5V, 450nS) CALL

STATIC RAM

6116P-3 {150nS) 5 CALL
2114L-2 (20CnS) 1.70 CALL

DYMAMIC RAM

4164 (200nS] 7.49 CALL

MISC
CPU ZBOA $5.29 ea
CDP-1B54ACE (UART) $5.29 ea.
16K RAM Expansion Kit
for TRS-80 Mod |t $12.95/8

== SUNTRONICS CO., inc.
12621 CRENSHAW BOULEVARD
— % HAWATHORNE. CALIFORNIA 90250
N GSAI?’:EI:IOAU.S' ou":;( CALIFORNIA TOLL FREE
(213) 644-1749  1-800-421-5775

Min Order $10. P/H $2 Accept VISA. Wastercard. Check or M 2]

SHOP OWNERS!

SELL

POPULAR
ELECTRONICS

in your shop and make big
profits on every copy. We pay
all shipping and give you a
FREE display rack. Minimum
order 8 copies/issue.

FOR DETAILS,
CALL COLLECT:

(212) 725-4299
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Flectronics Classifieo

CLASSIFIED RATES: Per Word, 15 Word Minimum. COMMERCIAL: $4.00. PERSONAL: $2.30, EXPAND-AD®: $6.00. Ads set in all bold type @ 20% premium. Ads
set with background screen @ 25% premium. DISPLAY: 1" x 2", $485.00. 2" X 2V, $970.00 3" X 2%4", $1,450.00. GENERAL INFORMATION: Fregency 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. Advertisers 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). Send order & remittance to: Classified Advertising, Popular Electronics Magazine, 1 Park Avenue, New York, NY 10016. Direct inquiries to

Rose Lynch, (212) 725-7686.

FOR SALE

GOV—E_RNMENT and industrial surplus receivers, transmit-
ters, snooperscopes, electronic parts, Picture Catalog 25
cents. Meshna, Nahant, Mass. 01908.

ELECTRONIC PARTS, semiconductars, kits. FREE FLYER.
Large catalog $1.00 deposit. BIGELOW ELECTRONICS,
Bluffton, Ohio 45817.

SAVE UP TO 50% on name brand test equipmemj Free
catalog and price list. Salen Electronics, Box 82, Skokie, IL
60077.

BUILD AND SAVE. TV EARTH STATION. DETECTIVE
ELECTRONICS. VideoRecorders, Color Cameras, advanced
Telephone Projects. BROADCAST Electronics. 50 page color
catalog ofunusuat electronic projects AIRMAILED $3.00; with
3 hour audio cassette dramatization of our catalog $5.00. Don
Britton Enterprises, PO Drawer G, Waikiki, Hawaii 96815.

POLICE/FIRE SCANNERS, crystals, antennas, CBs, Radar
Detectors. HPR, Box 19224, Denver, CO §0219.

PRINTE_D élRCblTsuppIiG;g. c?émlcals, tools, anworl;. plat-
ing solutions. Major credit cards. Catalog $2.00, refundable.
CIRCOLEX, Box 198, Marcy, NY 13403.

RECONDITIONED TEST EQUIPRAENT $1.00 for catalog.
WALTER'S TEST EQUIPMENT, 2697 Nickel, San Pablo, CA
94806, (415) 758-1050.

NEW ELECTRONIC PARTS. Continuously stocked. Stamp
brings catalog. Daytapro Electronics, 3029 N. Wilshire Ln.,
Arlington Hts., IL 60004.

ELECTRONIC CATALOG. Over 4,500 items. Parts, & com-
ponents. Everything needed by the hobbyist or technician.
$2.00 postage & handling (United States Only), refundable
with first $15.00 order. T & M Electronics, 472 East Main St.,
Patchogue, NY 11772. (516) 289-2520.

PRINTED CIRCUIT BOARDS, your artwork. Quick delivery.
Reasonable. Atlas Circuits, Box 892, Lincolnton, NC 28092,
(704) 735-3943.

Telephone Listeng Device

Record telephone conversations in your
office or home. Connects between any
cassette or tape recorder and your
telephone or telephone LINE. Starts
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

Each

$19.95

Qty Oisc Avail

Super Powerful

Wireless Mic

10 times more powerful than other mics

Transmits up to % mile to any FM radio.

Easy 1o assemble kit. 15V battery (notinct)

Call (305) 725-1000 or send $19.95+ $1.00 shipping per
tem to US) ., P.O.Box PM-2052, Meibourne,FL 32901.
COD's accept. For catalog of transmitters,voice scramblers
and other specialty items, enclose $2.00 to USI Corp.

SATELLITE TELEVISION. .. HOWARD/COLEMAN boards to
bulldyour own receiver. For more information write. . ROBERT
COLEMAN, Rt. 3, Box 58-APE, Travelers Rest, S.C. 29690.

Latest microstrip mode! of the ‘onginal

MICROWAVE TV SYSTEM KIT

® LT7-13 Down Converter with Preamp
® 16 dB: Slolted Antenna

® Deluxe Power Supply Kit

® All Coawal Cables Included

® 2000 - 2600 MHz Tuning Range

LAB-TRONICS, INC.
P O. Box 171

Rogers. MN 55374
612-428-4226

A

$1649%

SOUND SYNTHESIZER KITS—Surf $19.95, Wind $19.95,
wind Chimes $24.95, Musical Accessories, many more.
Catalog free. PAIA Electronics, Box J14359, Oklahoma Clty,
OK 73114.

SAVE 857.
GOV'T SURPLUS ..s NEW EQUIP’T

Biower/Fan

Powerful

' 100-CFM Battery
15-vAC Motor

ST OVER $24.50 saanp
$8.79 e

ron tem (13 Ibs.) $34.95

* {ITEM #16-940 ) - - Use for Mormel Rotwil Over $100.80  1.0.8. Liseoln

intoke, exhaust, cool electronic
gear. 4" diom. blade, mounts in
6-1/2" diom. opening. 4-1/4"
deep. { 2-1/2 Ibs. )
100-Page Catalog

send 60-Cents
COIN or STAMPS
100's of BARGAINS

SURPLUS CENTER EREZm s, -2

&TELLITE TELEVISION INFORMATION $4. Bulld c:buy
your Earth Station. Satellite Television, RD 3, Oxford, NY
13830.

RESISTORS, %W, %W5%C.F. 3¢ ea., 1% Metal films. NO
MINIMUMS, Cabinet Assortments, Quantity Discounts. De-
tails from: JR INDUSTRIES, 5834-E, Swancreek, Toledo, OH
43614.

<
l Sk
Pt
oF
3
4

* (ITEM #1066 } - - High tor-
que, 1/2-HP. 12 to 36-vDC,
1200 1o 3600-RPM. Motorize
bikes, make small electric cors,
drive pumps, compressors. Shaft
3/4" diom. Overofl Igth. 97",

* Moay other motors shown in
our catelog. Write for itl

SATELLITE TV

FANTASTIC 80 [l CHANNE

X New antenna construction plans plus big 811
‘)a book loaded with aiming info, kits, LNAs and re-
vy ceivers at wholesale prices. Far better than cable
TV! Enjov crystal clear reception. Send $9.95 to-
day. Add $2.00 for 1st class (air mail) or call our
24 hr. COD order line (305)862-5068 Now.

|
[' Global TV Electronics. P.0. Box 219-E. Maitiand, FL 32751

MICROWAVE TV ANTENNA  $169.95 |
18" Dish Type Antenna. Probe Mounted
Down Converter. 6 Month Warranty |

MICROWAVE TV MANUAL $16.25
Plans and Concepts
SUBSCRIPTION TV MANUAL . $14.95

KITS AVAILABLE

INFORMATION PACKAGE $2.00
Send Check or MO. Add 5% Shipping. CA
Residents Add Tax

ABEX. P.0. Box 26601-PE. San Francisco, CA 94126

Theory. Schematics. Etc ‘

!
DECODE Morse, RTTY, and ASCII signalsifrom air-
waves with new CODE# STAR. LED readout or con-
nect your computer/printer. Keyboard, other items

also available. Kits or assembled. MICROCRAFT, Box
513PE, Thiens!illerls3092. (414) 241—8144_.

UNSCRAMBLE CODED MESSAGES FROM police, fire
and medical channels. Also telephone recording
adaptor. Same day service. Satisfaction guaranteed.
Don Nobles Electronics, Inc. Route 7, Box 257-A, Hot
Springs, AR 71901. (501) 623-6027.

RF MODULATORS for SATELLITE TELEVISION, MIC-
ROCOMPUTERS CCTV. Also monltors, cameras, kits.
FREE VIDEO CATALOG. Phone (402) 987-3771. Dealers
Welcomed. ATV RESEARCH, 13-P Broadway, Dakota
City, NE 68731.

BUYER BEWARE— Consumer gulde to SATELLITE
TELEVISION—$3. Ghostfighters, Route 2, Box 1368,
Stevensville, Montana 59870.

MICROWAVE TV DOWNCONVERTERS, Downconverter
board, power supply board, Antenna Cookbook, with de-
tailed plans, $20.00 Downconverter parts $15.00, power
supply parts $15.00. Micro Engineering, PO. Box 17231,
Minneapolis, MN 55417.

" CABLE TV CONVERTERS & EQUIPMENT. Plans and
parts. Build or buy. For more information send $2.00:
C & D ELECTRONICS INC., PO. Box 21, Jenison MI
49428

MICROWAVE TV ANTENNAS 2Ghz. Best in the West! Com-
plete with cable, accessories, warranty. $125.00. Dealers
Wanted! GALAXY ELECTRONICS, 6007 N. 61st Ave., Glen-
dale, Arizona 85301. (602) 247-1151.

FREE FLYER! ICS, resistors, capacitors, jacks, etc., plus
SSM music synthesizer/audio IC's, power amp modules,
analog delay IC's, computer books, and more. Also plans for
analog delay/chorus unit! PGS Electronics, P.O. Box 749-A,
Terre Haute, IN 47808.

MICROWAVE TELEVISION "DOWNCONVERTERS." Intro-
ducing powerful new 5-page design. Easily Assembled.
Catalogue: $2.00 (refundable). NDS, Box 12652-E, Dallas,
Texas 75225,

TRANSISTORS, ICs, DIODES, RF Power, LED's. Lowest
prices plus service and quality. Call TOLL FREE 1-
800-458-6053. In Pennsylvania (814) 837-6820. MC/VISA
honored. B&D ENTEPRISES, Box 305, Kane, PA 16735.

QUALITY MICROWAVE TV SYSTEMS

1.910 2.5 GHz Antennas
Complete System

(Rod Style as pictured)
Complete System

{Rellector Style as pictured} $149.95
Down Converter.

Assembled & Tested $64.95
Power Supply (12 to 18v] $49.95
Also Dish Style Antennas In Stock.

$12495

Galaxy Electronics
6007 N. 61st Ave.
Glendale. Az. 85301
(602) 247-1151

co0's

SHORTWAVE LISTENERS! Free catalog. High quality SWL
equipment! RADIO WEST, 3417 Purer Rd., Escondido, CA
92025. (714) 741-2891. The Only all SWL store in the Known
World.

Quantity Pricing

==
L !

90 DAY WARRANTY
PARTS & LABDR

PAY TV KITS
Gated Pulse Suppressed...$39.00
Sinewave Suppressed..... $ 37.00
Informative Catalog...... $ 2.00
J&W ELECTRONICS
PO BOX 61-K
CUMBERLAND, RI, 02864

ACOUSTIC TEST SET for adjusting equalizers, speakers;
$449.00. Free Brochure. HALL ENGINEERING, Dept. 22,
P.O. Box 506, Martinsville, N.J. 08836.

DISCOVER THE BROOK ... Hear the soothing, peaceful
sound ot this UNIQUE SYNTHESIZER. Complete plans are
now available. Incredibly refreshing, thoroughly relaxing.
MONEY-BACK GUARANTEE! Send $4.95 to: Synthesys-
tems, Box 11843, Albug., NM 87192.

PLASTIC FASTENER KITS offering complete selection of
standard sizes. Free information. Alex F. Walker Company,
P.O. Box 928 PE, Royal Oak, M! 48068.

STOP! DON'T PAY EXTRA! Buy our high gain 2-2.5 GHz
Microwave Television Down Converter kit with tempera-
ture stabllization and power supply (less transtormer)
tor $45. Down Converter board and parts, only $29.95.
GUARANTEED! Send payment to: HOPTRONIX, Box
401382, Garland, TX 75040.
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CABLE TV SECRETS, the informative publication the cable
companies are trying to ban. HBO, Movie Channel, Show-
time converters, descramblers etc. Send $7.95 to: CABLE
FACTS, Box 711-PE, Pataskala, Ohio 43062.

UHF CONVERTERS DELUXE Sine Wave UHF Converter.
Sound out of TV like normal with only antenna connection to
TV or VCR. Kits $175. Plans free. 312/267-3455. LSR EN-
GINEERING, Box 6075, Chicago, IL 60680.

Sateliite Earth Station
Complete systems from $1,899.00
Call or write for our latest brochure.

TENNESSEE ELECTRONICS
PO. Box 181108
Memphis, TN 38118
(901) 795-4504

~ SATELLITE TV

o SYSTEMS e COMPONENTS o LNA's ¢

o ANTENNAS ¢ RECEIVERS e
WE CAN HELP YOU!

HIGH FRONTIER

2230E. Indian School Rd,, Phoenix,AZ 85016
(602) 954-6008

GIANT KIT EXPERIMENTERS delight loaded with books,
diagrams, over 1 Ib primé electronic parts only $12.95.
ALLKIT, 434 W. 4th St., West Islip, NY 11795,

ELE-C%ND(_LTD. The best in midwest surplus electronix.
3214 S. Norton, Sioux Fails, SD 57105.

E.T—EXTRA TESTED. Unique kits for the beginner and ex-
perienced electronics buff. Fun to build, practical uses, make
novel gifts. Most priced under $10.00. Free flyer. Hco., Box
455, 145 East 7302 South, Sandy, UT 84091.

RESISTORS, %W5% 1-/type 0.03, 10/type 0.025, 100/type
0.015, 1000/type 0.012. Details from: Eugene Lu, Box 19011,
Cincinnati, OH 45219.

GET ACTIVE PUBLIC SERVICE FREQUEN-
CIES for your area covering police, fire, gov-
ernment, emergency, aircraft, amateur and
more. Send $2.00 along with your name and
address, including zip code, to Betty Bearcat,
c/o ELECTRA COMPANY, P.O. Box 29243,
Cumberland, IN 46229.

SATELLITE TELEVISION: Everything from LNAS, receivers,
to CATV converters, microwave equipment. Catalog $4.95.
Microwave Specialties, Box 3124E, Santa Clara, CA 95055.

COBWERT YOUR TV INTO A GIANT SCREEN PROJECT-
OR! Lens and instructions $14.95. BIG TV, Box 2595-P3, La

The First Low Distortion Car Speakers.
Good news travels fast and sounds great
when it’s from Speakerlab—now with new
speaker systems handmade for your car and
featuring polypropylene woofers, custom
crossovers, and more. If
you have quality car audio
electronics DON'T
WASTE MONEY
on poor speakers.
Write for our FREE
Speaker Catalog.

or gl
e_

Dept. CPE28, 735 N. Northlake Way
Seattle, Washington 98103

MILITARY COMMUNICATIONS RECEIVER: GRR-5/R-174,
tunes 1.5-18 MHz SSB-CW-AM, shortwave, amateur, military
frequencies: $47.50 mint; $27.50 good. Specifications,
schematic included. 45 Day guarantee. Add $7.50 shipping.
Baytromcs Dept. PE, Box 591, Sandusky, OH 44870.

LOUDSPEAKERS| Electro-Voice raw components ready to
ship with competitive prices. FREE catalog. SONIX CO., Box
58-PE, Indian Head, MD 20640. {301) 753-6432.

SATELLITE TELEVISION! KLM Sky Eye 4 $695., Sat Tec
R2BR $550., Avantek 120 LNA $445. Others! Communica-
tons Consultants, (501) 452-3149.

ERYSTAL, tube Experimente?sicxilog;m.Oomone free.
Sets, kits, coils, supplies, obsolete tubes. Laboratories,
1477-L, Garden Grove, CA 92642.

SATELLITE TV LOW NOISE AMPLIFIER OR DOWN CON-
VERTER. Build yourself and save! New, fully ilustrated step-
by-stepinstruction manuals $10.00 each! Satistactionguaran-
teed. XANDI, Dept 22C, Box 25647, Tempe, AZ 85282.

Cali or Send tor Free SINTEC
ELECTRONIC PARTS CATALOG
Call Toll Free

526-5960

Tnous? go"“’ sr:cs ond
oual Coner 800
No NJ Residents call 201-996-4093

Sintec, Drawer Q, Milford, NJ 08848

GRAVITY

TG b Tl Ty 1 g

ELECTRONIC S LEVITATION
No moving parts. magnets, gases or exotic fuels. BUILD FLYING
MODELS. Plans, schematics, diagrams, performance charts & more in
PRIMER VOL. 105 pgs 8 x 10 mimeo $20 ppd. GUARANTEED! VISA/
MC add $5. FOREIGN ADD $10. SAUCER TECHNOLOGY, Box

132-M, Eureka Springs, Ark. 72632

Habra, CA 90631.

USED PARABOLIC ANTENNAS 6 8 and 10 in diameter
Suitable for satellite reception. Were incommercial use. Best
offer takes them. Call Jim: 216-647-5827 or 419-746-2378.

MUST SELL LARGE STOCK OLD STYLE RADIO \DIO TUBES.
New In factory boxes. Send SASE. SUPERIOR, P.O.B.
M8001, Westchester, OH 45069,

MICRO TOPOLOGY EXPOSED! Discover the incredible de-
tail of a microprocessor chip enlarged over 20,000 times into
a large full color poster. See how an LS| circuit, the 6502
CPU, is built. Poster only $4.50 with free 6502 fact sheet.
OMICRON DIGITAL SYSTEMS LTD.. Box 3055-PE, Falls
Church VA 22043.

TELETYPE EQUIPMENT: Copy Military. Press Weather
Amateur, Commercial Transmissions. Catalog $1.00
WEATHER-MAP RECORDERS: Copy Satellite Photo-
graphs, National-Local Weather Maps. Learn How! $1.00. At-
Jantic Sales, 3730 Nautilus Ave., Brooklyn, NY 11224, Phone:
(212) 372 0349.

REPAIR ATARI GAMES AT HOME

Complete repair course on 3 hour video tape (Beta or
VHS) pitus schematics and technical literature enables
you to start earning money right away. All popular repair
parts in stock for immediate shipment. $1.00 tor
parts/price list and additional information refundable
with order. Exclusive National Distributor.
ELECTRONICS WAREHOUSE CORP.
1910 Coney Island Avenue

Brooklyn, N.Y. 11230 (212) 375-2700

COMPUTER EQUIPMENT

SAVE 90% Build Your own Mlmcomputer Free Details. Di-
gatek, 2723 West Butler Dr., Suite 20C, Phoenix, AZ 85021.

APPLE BUILDERS—Send stamp for our flyer of Apple parts.
Keyboards, IC sets, ROM sets, connectors, Shugart SA-400
disk drives with Apple modification kits etc. Electrovalue In-
dustrial Inc., Box 157-P, Morris Plains, NJ 07950.

POWER SUPPLIES FOR FLOPPY and hard dISCS il and
Micro Computers and many others. Extreme isolation Trans-
tormer, for ridding your computer of troublesome line noise.
Send for free catalog: XENTEX, O. Drawer 1209, San Mar-
cos, California 82609. (714) 744-3346.

US $600.00 buﬂg 48K Ap})le compatiable incluar:g hous-
ings, details US $1.00. Reliant, P.O. Box 33610, Sheungwan,
Hong Kong.

TRS-80 1/3 SOFTWARE. Games/Education/Utility. Free
flyer. Tas Inc., 704-PE, N. Pennsylvania, Lansing, Ml 48906.
(517) 482-8270.

PLUGS-INS AND AD-ONS FOR THE IBM PERSONAL
COMPUTER. Available in kit form as well as assembled.
Build it yourself and save. Other 8088-based products 100.
Free information. Compatible Computer Corp., Dept PE 5,
Box 51102, Seattle, WA 98115.

POWER—LINE FILTER, Limits RFI and Surges for protec-
tion of costly equipment. $49.95 ea. plus $2.50 handling.
PATH ELECTRONICS, INC., 1500 E. Algonguin Rd., Ar-
lington Hts., ILL 60005.

ATARI—Supéruor Joystick convevsvon grip tngger paddle
GREAT! Easy! $4.00. Taylors, 1290 Ridgewood, Allison Park,
PA 15101.

CIRCUIT BOARDS, make your own, profess-ional resist pro-
cess $17.95 kit. JESKEN ENTERPRISES, 6400 Sycamore.
Coloma. Ml 49038.

COMPUTER CASSETTES with Maxell Computer Tape. Algo
Cassette Programs Duplicating Service. Enquire: M.1.S.,
P.O. Box 806, Sheiton, CT 06484. (203) 735-6477.

LATEST arcade, adventure, etc. software. Free discount
catalog, American Computer Works, 228 Palen Ave., New-
port News, VA 23601.

USED COMPUTER TERMINALS. Printers, Modems, surplus
electronicparts. Catalog$1.00. SPECIAL: Daisy Wheel Printer
$400.00. RONDURE COMPANY, THE COMPUTER ROOM,
2522-PE, Butler St., Dallas, TX 75235, (214) 630-4621.

COMPUTER SOFTWARE

$6 VIC-20 SOFTWARE arcade games too. géna stamped
envelope: Videosoft, 26 Hollis St., Providence, RI 02907.

MICRO-WINDOW uses Hi-RES graphics to provide a window
into the 6502 microprocessor by displaying a binary pro-
gramming model during execution of machine language pro-
grams. For the APPLE Il PLUS with 48K and DOS 3.3 $120.
Write for details. WINDOW RESEARCH. 13452-A N.E. 175th
Street #218, Woodinville, Washington 98072.

AMATEUR RADIO

CALL US FIRST. For low Ham prices. All major brands DIS-
COUNTS. DISCOUNTS! Prompt Shipping. Madison Elec-
tronics, 1508 McKinney, Houston, TX 77010. Daytime:
1-713-658-0268.

RADIO AMATEUR CALLBOOKS: Directories of Radio
Amateurs around the world. Write for FREE catalog. Radio
Amateur Callbook, Dept. PE, 925 Sherwood Dr,, Lake Biuff,
IL 60044

C.B. EQUIPMENT

GET MORE CB CHANNELS AND RANGE! Frequeney Ex-
panders, speech processors, PLL tricks, FM converters,
how-to-books, plans, modifications. Catalog $2. CB CITY,
Box 31500PE, Phoenix, AZ 85046.

SSB RECEPTION without moditylng your AM CB. Simple
Instructions. Send $5.00: POBCO, P.O. Box 251, Azusa, CA
91702.

CABLE TV

30 CHANNEL
CABLE TV
y CONVERTER

ORDER No. 198AE047

E T CORMSIEN
PLATTSBURGH, N.Y. 12901
Tel.: (518) 561-8700.

PLANS AND KITS

PRINTED CIRCUIT Boards from sketch or artwork Kit
projects. Free details. DANOCINTHS Inc., Dept. PE,

Box 261, Westland, MI 48185.
GIANT SCREEN TV. pro]ecnon syslem converts any televn-

sion into 7-foot plcture. Lens & instructions $14.95. (Dealers
welcome). Bell Video, 4616 Belair Rd., Baltimore, MD 21206.

MINI FM MIC

Compact size. only 2 xt x°. Transmit
to FM radio 88-108 MHz Exceptional
audio quanty Transmuts siable signal up
tc 900 ft Complete it inci case battery
& nstructions Only $13 95 Assembied
$18.95. Add $1.55 S&H ea. Send 20¢ stamp
far brochure

S.E. Corp.. Box 1132-PE,

Yorba Linda, CA 92686

NON-COMMERCIAL TELEVISION PROJECTS: UHF
SINEWAVE SYSTEMS; 2300 MHZ MICROWAVE
DOWNCONVERTER. Best systems available; no inter-
nal connections to TV! Plans $10.00 each; both
$15.00. PARTS, KITS AVAILABLE; MC/VISA accepted
on parts purchases. Send SASE for parts pricing and
more information on these and other unique plans.
COLLINS ELECTRONICS, Box 6424, San Bernadino,
CA 92412.

FREE CATALOG OF LOW - cost electronic kits. Sirens,
Strobes, Color-Organs, Combination Locks, etc. PPG
ELECTRONICS, 791 Redrock Road, St. George, Utah
84770. Call 1-800-453-1708.

‘PROFESSIONAL’ GIANT SCREEN PROJECTION TV—
“Don't be fooied with cheap imitations!” "Buildthe best!” Use
EXACT SAME TYPE LENSES and SCREENS utilized by
Sony, Zenith, Pioneer, and Maganavox! Simpie construction!
Profitable! Hlustrated information and complete parts catalog
$2.00. Money back guarantee! POLI-VISION, 168-F Dun-
more St., Throop, PA 18512.

WWW akmerieaniadiahictary com
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PROJECTION TV...Convert your TV to project 7 Foot picture
... Results equal to $2,500 projector ... Total cost less than
$20.00. PLANS & LENS $16.00. lllustrated information
FREE. Macrocomcb, Washington Crossing. Pennsylvania
18977. Creditcard orders 24 hours. 215-736-3979.

-ADD_DELAYED SWE; to your gcilloscope,E:;sy project,
plans $6.95. Use your scope as a video monitor, plans $2.95.
Random Access, Box 41770P, Phoenix, AZ 85080.

LASERS—build your own CO2 laser, 25 watts plus, from
commercially available components. Send $20.00 for com-
plete working plans and details: Falcon Machine, Inc., 7255
W. Stewart Ave., Wausau, Wl 54401.

CAPACIT;NCE INSTRUMENT Kil,_$69.95; write or phone:
Anders Precision Instrument Co., 4 Bridge St., Plaza, PO.
Box 75, Willimantic, CT 06226, (203) 423-7940.

SUBSCRIPTION TELEVISION EDUCATION MANUAL.
Complete theory and circuits $9.95. Parts and kits available.
D & S Enterprises, PO. Box 110901PE, Nashvilie, Tennessee
37211,

ALARMS

Pratect Your Life, Home, Business, Auta, efc.

¢ Our catolog shows how. (nstall your own
olorm systems and devices and sove $$55 We
offer FREE write-in engineering service

= FREE CATALOG =7y o, o
Box 82802-PE Lincoln, Ne. 68501

Burdex Security Co.

éUHGLAh. FIRE, CAR! Finest equipmenti Save! Free
Catalog. AAS, 414A Lorna Square, B'ham, AL 35209.

FOR ANY CAR EXTREMELY effective antitheft device. Only
$7.95. Money back guaranteed. Beta Industries, Dept.202,
Box 2296, Elizabeth, NJ 07207.

HIGH FIDELITY

TOP QUALITY SPEAKERS AND KITS. Send $3.00, Speaker
Warehouse, 801 North Route 441, Hollywood, FL 33021.

DIAMOND NEEDLES and STEREQ CARTRIDGES at DIS-
COUNT PRICES for SHURE, PICKERING, STANTON, EM-
PIRE, GRADO, AUDO TECHNICA, ORTOFON, ACUTEX,
ADC and SONUS. Send S.A.S.E. free catalog. LYLE CAR-
TRIDGES, Dept. P, Box 69, Brooklyn, NY 11218. For fast
COD service Toll Free 800-221-0906. N.Y. State (212) 871-
3303. 9AM-8PM except Sunday.

WANTED

GOLESiIve!; Platinum, Mercury; antam wanted. Highest
prices paid by refinery. Ores assayed. Free circular. Mercury
Terminal, Box 191, Norwood, MA 02062.

TUBES

}UBEéz "Oldies"”, Latest. Supp@, components, schema-
tics. Catalog Free (stamp appreciated). Steinmetz, 7519-PE
Maplewood, Hammond, Ind. 46324.

TUBES-RECEWING, Industrial and Semiconductors Factory
Boxed. Free price sheet inciuding TV, Radio and audio parts
list. Transleteronic, Inc., 1365 39th St., Brookiyn, New York
11218. Telephone: (212) 633-2800. Toll free: 800-221-5802.

HUGE INVENTORY! Thousands of types. Wholesale pric;s,
FREE CATALOG! ETCO Electronics, DEPT. 290, Platts-
burgh, NY 12901.

GOVERNMENT SURPLUS

“"GOVERNMENT SURPLUS" ELECTRONICS, JEEPS
$30.00! 800,000 Items' Compiete Information Your Area.
Largest OFFICIAL Directory. $3.00 (Guaranteed). SURPLUS
(A246), 4620 Wiscons!n Northwest, Washington, DC 20016.

SURPLUS JEEPS, CARS AND TRUCKS AVAILABLE. Many
sell for under $200. Call: 312-742-1143, Ext. 4649, for infor-
mation on how to purchase.

PERSONALS

MAKE FRIENDS WORLDWIDE through international corre-
spondence, lllustrated brochure free. Hermes-Verlag. Box
110660/Z, D-1000 Berlin 11, W. Germany.

CORRESPONDENCE FOR FRIENDSHIP IN PHILIPPINES,
MALAYSIA, Free information. AAWS-(PE), Box 2777, Orcutt,
Caiifornia 93455-0777

PENFRIENDS—ENGLAND—USA, through correspon-
dence. Send age, Interests. Free reply. Harmony, Box 89PE,
Brooklyn, N:ew York, 11235, B 3 B =
UNIVERSITY DEGREES BY SPECIAL EVALUATION of
existing credits and Job experience. Fast, inex-
pensive. Call (614) 863-1791. Or write: EVALUATION,
Box 13151-X10, C(thmhusLOhio 43213.

CORRESPONDENCE for friendship! Mexico, Philippines,
Europe, USA. Free information. international, Box 1716-EL,
Chuia Vista, CA 92012.

UNIVERSITY DEGREES BY MAIL! Bachelors, Masters,
Ph.D.'s ... Free revealing details, Counseling, Box
31_7-E_P10, Tustin_, California 92680.

CLASSICAL MUSIC LOVERS' EXCHANGE—The link be.
tween unattached music lovers. Write: CMLE, Box 31,
Pelham, NY 10803,

SCANDINAVIAN LADIES, sincere, seek correspondence for
friendship. Details: Scannaclub, Box 4-PE, Pittsford, NY
14534,

INSTRUCTI()N
UNIVERSITY DEGREES BY MAIL! Bachelors, Masters,
Ph.D.’s. Free revealing details. Counseling, Box 317-

PE10, Tustin, California 92680.

LEARN WHILE ASLEEP! HYPNOTIZE! Astonishing details,
strange catalog free! Autosuggestion, Box 24-2D, Olympia,
Washington 98507.

LEARN ELECTRONIC ORGAN SERVICING at home. Com-
pletely revised course covers latest models including digital,
LSI's, synthesizers, etc. NILES BRYANT SCHOOL, PO Box
20153, Sacramento, CA 95820.

e an FCC I.ICE |

R
RAQIO TECEPHONE

Electronic Technician 3
‘ No costly school — Tha Qriginal FCC Tssls-i i

Earn up to $600 a Week & Morel |
Answers exam manual that prepares you at .
| home tor FCC General Radiotelephone License, *
Newly revised multipie-choice exams cover all f vrdme &3 weiiks
areas tested on the actual FCC Govt exam!

No lous 1 ired. $12. . commano
paid Moneyback Gograntes.  ° -39 P oS BICTIONS
Dept. P°° P.O. Box 26348, San Francisco, CA 94126

MEDICAL ELECTRONICS TECHNOLOGY, home study.
Troubleshoot medical instruments. WTI, PO. Box 3124,
Fresno, CA 93650-3124.

YOUR OWN RADIO STATION! AM, FM, cable, licensed, un-
licensed, low cost transmitters! Free information. Broadcast-
ing, Box 130-A10, Paradise, CA 95969.

UNIVERSITY DEGREES BY SPECIAL EVALUATION of
existing credits and Job Experience. Fast, inex-
pensive. Call (614) 863-1791. Or write: EVALUATION,
box 13151-A10, Columbus, Ohio 43213.

POWERFUL NEW KEYBOARD PLAYING COURSE. Excit
ing Benefits. Free Details, Write: ProMusic, Box 86K, Brook-
field, CT 06804-0086.

*=*"ELECTRICIAN)

o MANTENRNCE e more money! Check out |
« coNTRACTOR| Electrician’s wages against the
. kind of money you make now!
anST"UCTlo

1 - N TRAIN AT HOME IN SPARE TIME
Make extra money in spare time while you train for a full-
time job. Do odd jobs for friends and neighbors. Save
money doing your own electrical work. Leamn everything
from repairs and maintenance to complete electrical instal-
lations. No previous experience needed. Everything ex-
plained in easy-to-understand language with plenty of
drawings, diagrams and photos. Tools, materials. test
equipment included with course. Approved for Veterans
and G.1's. Be ready to take almost any electrician licens-
ing examination offered by state, city or county.

No cost, no obligation, no salesman will cail! —

s - MAL COUPONTODAY. _ _ /10 "N
ll:s Electriclan School, Dept. PDO92 \ FGHVED\ I
SWCE 1! ) |CS Center, Scranton, PA 18515

VEerANs/
Rush free facts that tell how | can train at home I
I in spare time to be an electrician I

waco

| wame

ADDRESS _ e = —
\CITY/STAYE/ZIP - S ’

No previous experience necessary...
Train at home in spare time for excit-
. ing opportunitles in fast-growing
e space-age industries...Automation,
Aerospace, Cable-TV, Eiectronic|
Circuitry, Computers, and much
1. more. No need to quit your job.
L 11l Instructors are as close as your tele-
R 3 phone... we pay the bill. Send for
+Jl free facts, color brochure. No sales-
< I 'I man will cail. CDS Electronics Center,
ik -

2

Oept. PDO92Scranton, PA 18515, &

COMPUTER REPAIR, PROGRAMMING, WORD PROCES-
SING Courses. Exciling "Hands On” training in 4 months,
lifetime placement assistance. Systems Technology Insti-
tute, 6442 Edgewater Drive, Orlando, Florida 32810, (305)
299-6535.

FOR INVENTORS

IDEAS, inventions, new prodzcts wanted! Call toll free
1-800-528-6050. In Arizona, 1-800-352-0458. Extension 831.

PATENT AND DEVELOP your invention. FREE PATENT IN-
FORMATION. Richard L. Miller, P.E., 3612-E, Woolworth
Building, New York, NY 10007, (212) 267-5252.

INVENTIONS WANTED
FREE CONSULTATION @  NO |DEA TOO SMALL

Disclosure registration Potential cash or royalties Jrom manufacturers seeking new
1deas For tree intormation on how 1o register your 'deas call or writg

AMERICAN INVENTORS CORP.

59 Interstate Dr Dept :PE
West Springtietd. MA 01089 {413} 737-5376

Fee Basea Marketing Companv
Offices Coast to Coast

BUSINESS OPPORTUNITIES

FREE CATALOGS. hepaiair conditioningj r;rigeratior;.
Tools, supplies, full instructions. Doolin, 2016 Canton, Dalias,
Texas 75201.

MECHANICALLY INCLINED individuals desiring ownership
of Small Electronics Manutacturing Business—without in-
vestment. Write: BUSINESSES, 92-K 10 Brighton 11th, Brook-
lyn, New York 11235.

ERASE DEBTS with little-known law—create wealth!! De-
tails FREE—BIlueprints, No. EE10, LaGrangeville, NY 12540.

ness without experience or capital. Information free. Mail
Order Associates, Dept 70, Montvale, NJ 07645.

ONE MAN CRT FACTORY. T.V.'s, Business machines,
Monitors, Scopes, VDT's. $3.00 rebuilding nets $100-$500
each tube. Higher profits overseas. New/used. FACTORY,
1909 Louise, Crystal Lake, IL 60014. (815) 459-0666.

LCD WATCH $2.50, Pen watch $3.60. Catalogue $1.00: RE.
LIANT ENGINEERING COMPANY, Box 33610, Sheungwan
Post Office, Hong Kong.

$25,000—INTEREST FREE!! Keep indefinitely! FREE re.
port.
Write: American, 1601 Main Street, Plaintield, Indiana 46168.

MAKE MONEY SELLING ELECTRONICS. Wholesale dealer
catalog $5. (redeemable). ETCO, Dept. 532, Box 840,
Champlain, N.Y. 12919,

BORROW $30,000 without interest! All eligible. Repay any-
time. Free details. Infohouse, Box 1004—PE10, New York,
NY 10003.

BORROW $25,000 "OVERNIGHT." Any purpose, Keep ndef-
initely! Free Report! Success Research, Box 19739-GJ, In-
dianapolis, IN 46219.

o e —
MAKE 2 TO 3 TIMES your cost on 2500 fast selling products.
Guaranteed. $2.00 brings catalog. Refundable on first order.
Jimmy King Company, Dept 5E, P.O. Box 12854, Pensacola,
FL 32576.

FREE BOOK "ZHZ UnitTue Proven énlerprises.“ Fabmu_s
‘unknowns,"” second inflation income. Haylings-M,
Carlsbad, CA 92008.

PROJECTION TV.. Make $200.00 + per evening assembl-
ing Projectors. ..Easy. . .Results equal to $2,500 projectors. ..
Your total cost less than $15.00—PLANS. LENS & Dealers
Information $14.00... lllustrated information FREE ... Mac-
rocomcbx. Washington Crossing, Pennsylvania18977. Cred-
itcard orders 24 hours 215-736-2880.

LIFETIME INCOME, $3,000 WEEKLY POSSIBLE! Unique
system beats envelope stuffing anyday! Elliott, Box 7206-
PE10, Columbia, MO 65205.

END YOUR MONEY WORRIES! Amazing system requires
no investment. Guaranteed legal. Free Details. O. LOPEZ
FINANCIAL SERVICES, INC., Box 650220. Mlami, Florida
33165.

HIGH PROFITS—Low Investments withour C.R.T.REBUILD-
ING MACHINE. Completetraining. ATOLL TELEVISION, 6425
trving Park, Chicago, Hlinois 60634, (312) 545-6667.

MAKE DURABLE BUILDING PLASTIC EASILY. Waterproof,
Fireproof, Economical. Bays Laboratory, 2086-2075 Drive,
Cedaredge, CO 81413,

SECOND INCOME SELLING famous name brand car and
home stereos, calculators, and watches at huge dis-
counts. Free wholesale catalog. BETTER FUTURE INC.,
Dept. P, Box 1336, Berkley, Ml 48072.

LIFETIME INCOME, $3,000 WEEKLY POSSIBLE! Unique
system beats envelope stuffing anyday! Eliiott, Box 7206-
PES, Columbia, MO 65205.

EMPLOYMENT OPPORTUNITIES

ELECTRONICS/AVIONICS EMPLOYMENT OPPORTUNI-
TIES. Report on jobs now open. Details FREE. Aviation Em-
ployment Information Service, Box 240E, Northport, New
York 11768.

WWW aimrerieaniadiahicstary com
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JOBS OVERSEAS - B-ig money fast. $20,000 to $50,000 plus
per year. Call 716-842-6000, ext. 326.

ELECTRONIC FIRM is looking for assembiers interested in
working at home. Send $3.00 applicatian fee: I.LR.D.C.,
Joppa Hill Place, Manchester, NH 03102.

HOBBIES

1983 CATALOG, 200 PAGES. Thousands of chemicals,
glassware, science/hobby equipment. Send $2.00. Merrell
Sclentific, 1665 Buffalo Road, Rochester, New York 14624.

RECORDS & TAPES

RECORDS—TAPES! Discounts to 73% All labels; no pur-
chase obligations; newsletter; discount dividend certificates.
100%guarantees. Freedetails. DiscountMusicClub, 650Main
St., PO Box 2000, Dept. 5-1082, New Rochelle, NY 10801.

REAL ESTATE

NEW FREE FALL CATALOG! Top real estate values coast to
coast! Please specify types, property and location desired.
UNITED FARM AGENCY, 612-EP West 47th, Kansas City,
MO 64112,

RUBBER STAMPS

RUBBER STAMPS, BUSINESS CARDS. Free catalog
1-800-851-4945, Jackson's, E-100, Brownsville Rd., Mt. Ver-
non, lil. 62864.

MISCELLANEOUS

MPG INCREASED! Bypass Pollution Devices easlly RE-
VERSIBLY!! Free details—Posco GEE10, LaGrangeville, NY
12540.

stereos, etc. Information: BARRY PUBLICATIONS,
477 82nd Street.iBrooklyn, NY 11209.

NEED CREDIT? Get MasterCard, others, w/no credit check.
Guaranteed! Simpie, Legal. Plus other credit secrets. Free
details! Inflation Reports, PE-B, Box 60148, Los Angeles, CA
90060.

MILLTONAH% created instantly by Canadian lotteries (Tax
free). Free information. P Enterprises, Suite 125, 810 W.
Broadway, Vancouver, B.C. V5Z 18.

NEW from Popt_JI:ar E}ectr;ic;s:
INVITATION TO ELECTRONICS

This ali-new guide for beginners makes

learning about electronies casy ~and fun!

INVITATION 1O EIL ECTRONICS covers

all kinds of equipment and procedures

including:

® Television and video

® Audio gear

B Personal computers

® Radio

B Wiring und circuits

® Test gear and trouble-
shooting

® Lducation and careers
and much more! Start enjoying the fusci-

nating world of clectronics with the new

guide that makesiteasy - INVITAT ION 1O

ELECTRONICS!

I

INVITATION 1O~
8.eCTRONICS

INVITATION TO ELECTRONICS
P.O. Box 640, Holmes, PA 10943 |

1

I Send me INVITATION TO ELECTRONICS. I
I I enclose $3.95 (32.95* plus $1.00 postage and
handling). $5.00 outside US A I
I Mr I
I Mrs I
Ms. i
I (please print full name) I
I Address — ApL. I
I City. S - :
| Stae R = I
I *Resdents of CA.CO. CT. DO FL. L MA ML MO.NJ.
NY State. OH. SC. TN and VT please add applicable I

sales tax,

OCTOBER 1982

OPECRATION

It you need information on outdated or rare
equipment—a schemalic. parts hist. etc —another reager
might be abte to assist Stimply send a postcard to Opera-
tion Assist. POPULAR ELECTRONICS 1 Park Ave  New YOrk
NY 10016 For those who can help readers. please re-
spond directly to them They il appreciate it {Only those
items regarding equipment not avaiable from normal
sources are published )

Gonset Model GC-105 communicator receiver. need
manual, schematic and troubleshooting information. Mi-
chael R. Watson, 701 Central Ave., Sonoma, CA 95476.

Hygain Model 421 power meter. Need service data and
schematic. Mark Alan, Box 2923, Greenville, NC 27834.

Allied Model TD1095 stereo reel-to-reel tape deck. Need
playback head and manual. J. Dorf, Rt. 4, Box 299, Butfaio,
MN 55313,

Hallicrafters Model SX-100 receiver. Need schematic
and operating manual. L. Black, 4126 Hollow Creek Dr., In-
dianapolis, IN 46268.

Singer Model 70 phototypesetter. Need schematic. C.
Biegelow, 182 E. Jefferson, Bluffton, OH 45817.

RCA Model # 195 voltomist. Need schematic and manual.
Lorin S. McNutt, 5460 West 1200 South, Fairmount, IN
46928

B&K Model 375 VTVM. Need instruction manual. B. Mur-
phy, 260 Niagara St., Apt. 501, Buffalo, NY 14201.

Friden Model S machine calculator. Need operation man-
ual. E. Christofferson, 303 Taylor St,, N.W._, Washington,
D.C. 20011

Webcor Model 300, transistor Model EP-2404-1 tape re-
corder. Need schematic. Byron Chamberlain, RFD-2, Box
166, Leesburg, VA 22075.

RCA Model WF-14A geiger counter. Need schematic and
parts list. Don Foster, 10504 S.E. 2nd ST., Vancouver, WA
98664.

Dumont Modei 401 oscilloscope. Need schematic and
any information avaitable. Wayne A. Kallunkl, 1228
Belleview Blvd., Clearwater, FL 33516.

Mohawk Model 1925, type A-5 radio. Need any informa- |

tion available. Neil Walgenbach, 30W141 Wildwood Ct,
Warrenville, IL 60555.

Sony Model TC-630 tape recorder. Need service manual
and schematic. Rocky Startand, 1310 Wilson St., Bay City,
MI 48706.

Heathkit Model T-3 signal tracer. Need operation and as-
sembly manuals and schematic. Mark Alan, Box 2923,
Greenville, NC 27834.

EMC Model 600 oscilloscope. Need schematic and oper-

ating manual. Robert N. Bishop, 18109 E. 27th St., Inde-
pendence, MO 64057.

NRI Model 34 signal tracer. Need manual and schematic.
Harvey L. Felber, 1508 Myerlee C.C. Bivd., Fort Myers, FL
33907

Hallicrafters Model SX99 receiver. Need manual and
schematic. Charles Boyd, 1237-170 St., Hammond, IN
46324,

Hy-Gain Models 16 and 20 CB. Need schematic and ser-
vice manual. E. Joines, Miami Springs Senior High School,
751 Dove Avenue, Miami Springs, FL 33157.

Tennelec Model MS2 memory scanner. Need schematic,
service manual and technical information. Carl J. Gray, 361
Spencer Ave., Lancaster, PA 17603.

Motorola Model TS-C9 television. Need owner's manual

or any information available. Brian Douglas, 37220 Blacow
Rd., Fremont, CA 94536.

WWW_ ammerncaaradioRietery com
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dbx NOISE REDUCTION will soon be available in portable stereos, according to dbx president,
David Blackmer. In a joint venture, dbx and Matsushita have developed an extremely small IC
chip that is designed to operate on two AA batteries (7 V),oraslittle as 1.8V. Owners of car and
Walkman-type stereos are said to be the main beneficiaries of this development, since it will
enable them to play their dbx-encoded cassettes with less tape-hiss and greater dynamic range
than had been previously possible. In addition, dbx believes that the new chips will be used
universally when digital playback equipment becomes available for the mass market—since
dbx is said to be uniquely suited to copying digital discs onto analog tape.

A COMPUTER TRAINING COURSE, called Computer Programming and Operations (COP), is
being offered by the Control Data Institute. The course provides students with hands-on,
interactive instruction in programming, debugging, and code creation. Emphasis is on
standard programming languages and business systems analysis. No formal lectures are
given, but individualized instruction is said to be provided through Control Data’s PLATO
computer-based education system, and by videotaped lessons and manuals. Instructors are
also available should a student desire a human interface. After completing the 653 hours of
course curriculum (during a period of six to ten months), students are reported to be
qualified for entry-level positions as programmers, operators, assistant applications anal-
ysts, and customer service representatives. Applicants for the course must have completed
at least two years of college and pass a standard admissions test. Cost is $4975 per student.

“VIDEO LETTER FROM JAPAN" is the name of a new series of video programs designed to give
American children in grades 5 through 7 a candid look at various aspects of life in Japan.
Funded by the TDK Electronics Co.,and coordinated by the Asia Society of New York, each Video
Letter contains two 25-minute segments ( 'z format in both VHS and Beta) that depict such
topics as Japanese family life, education, economic structure, hobbies and sports, etc. The
production takes the form of an audio-video profile in which a Japanese child shows and tells
about a part of his life, which is interpreted for American children by an English language
narration and professionally-developed teaching guides. Initial distribution of the Video Let-
ter has begun in New York, California, and Georgia, with nationwide distribution to begin at
the start of 1983.

THE TACOMA NARROWS BRIDGE COLLAPSE is the video disc feature of the newly launched
Wiley Educational Software program from John Wiley & Sons. You might remember this
famous disaster film from Physics 111, during the lectures on wave motion. The Wiley disc
shows the actual collapse and provides a series of interactive investigations on the effects of
wind speed, cable tension, and standing wave frequency. The disc offers three separatelevels of
presentation, depending on the user's background. It can be played on a programmed MCA
DiscoVision 7820 or on a Pioneer VP-1000 player.

SOFTWARE DEVELOPERS FOR HOME COMPUTERS can now visit a center where they will
have access to technical reference materials and instruction from a staff of trained pro-
fessionals, according to Bruce W. Irvine, Vice President of Software for Atari's Home
Computer Division. The center, located in the Crimson Galleria in Cambridge, MA, is the
second of its kind—the first having been established in Sunnyvale, CA near Atari’s cor-
porate headquarters. Users of the facility will be assisted in developing software for enter-
tainment, education, and home management, which will then be marketed by Atari. The
center will also offer assistance in converting programs written for other computers to an
Atari-compatible format.

TECHNICAL INFORMATION is available to electronics dealers via computer terminal as a
result of an agreement between the National Electronics Service Dealers Association
(NESDA) and Compu-Tips (formerly Compu-tel). The Compu-Tips National Network con-
sists of a data base of technical tips imputed by the group of service dealers who formed the
company last year. Servicing information for TV, VCR, video discs, TV games, and audio
products is said to be added to the system at a rate of 500 tips per week. Other data will
eventually include parts pricing and service contract management. At this writing, the
system has over ten-thousand tips accessible in over 600 U.S. cities via a local phone call.
For more information, contact J.W. Williams, NESDA, 2708 W. Berry, Ft. Worth, TX 76109.

POPULAR ELECTRONICS
WWW amercaaradioRietery com
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I.EARN HOW MICROPROCESSORS WORK FOR $149.95
INTRODUCING THE MICRO-PROFESSOR.

The Micro-Professor MPF-11is a User options include rudimentary knowledge f

serious, hands-on teaching device used & Thermal Printer (PRT-MPF) $39.95 microcomputer iechnology. We will
by colleges and universities, technical 20 column, alphanumeric, printer, in provide a list of appropriate literature
schools, corporate training programs, BASIC, with disassembler. to those who request it.

and individuals, worldwide. & EPROM Programming Board

The heart of the MPF-1is a Z-80 micro- (EPB-MPF) $169.95 For all 5

voItEPROMsHKB 2KB, 4KB).
Read, copy, list and

' verify capabilities.

. ® Speech Synthesizer

Board (SSB-MPF)

processor. It is specifically designed to i
aid you in learning the architecture §
of the most popular 8-bitcentral
processing unit on the market. in -~

addition, with the MPF-1 you can do S

MR- |

breadboarding and prototyping for both $139.95 A vocabulary

hardware and software applications. of 1200 + words plus more in the future.

The Micro-Professor MPF-1 features If you're serious about learning (or

2k bytes of RAM (expandable to 4k) teaching) how microprocessors work,

2k bytes of ROM (expandable to 8k) now is the time to order the Micro-

36 key calculator-type keyboard Professor. To order call toll free : 800-538-1542
Tiny BASIC interpreter for help in Individuals using the Micro-Professor In California call 408-773-8400
Iea_rnl'ng assembly language MPF-1 outside of structured classroom CIRCLE NO. 39 ON FREE INFORMATION CARD
Built-in speaker situations should have at least a

Cassette recorder interface for program

storage - Yy T Y " ¥ P ___® B B

24 input/output lines
35x1.36inch breadboard area

Dutside of Morth America mail to:

For further information or order- Multitech Industrial Corporation
m In U.S. and Canada mail to: 377 Min Shen E Road, 105

-

Two 40-pin busses for the standard CPU A
and optional CTC/P10 allows for full I Mutitech Electronics Inc. E:Pg;;gg"’ggsﬂoc
expansion to Z-80 architecture Multitech Electronics Inc. Somas G TWC9B2MULTIC,
capabilities Tel: 408-773-8400 23756 MULTIIC
AC power supply included I Tex: 176004 Q. Amt
Three |nstruct|0n manuals inciude . Name (Please Print) - MPF-1 Micro-Professor $149.95
source monitor listing plus 18 experi- Address PRT-MPF Thermal Printer BB
ments in hardware and software v : .
and the Micro-Professor comes in an I City EPB-MPF EPROM Programming Board  $163.95
attractive book-style carrying case fora State Zip SSB-MPF Speech Synthesizer Beard $13895
micro price of Only $149.95 with a go_day Signature ___ Shipping and Handling $9% 495
unconditional written warranty. I Check or money order enclosed [ California residents add sales tax
visa(] Mastercharge [ TOTAL

I Card No. _ Expires

Z-80is a registered trademark of Zilog Inc.

‘
et
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THE PROWRITER COMETH

[And It Cometh On Like Gangbusters

Evolution.

It’s inevitable. An eternal
Verity.

Just when you think you've
got it knocked, and you're
resting on your laurels, some
body comes along and makes
a dinosaur out of you.

Witness what happened to
the Centronics printer when
the Epson MX-80 came along
in 1981

And now, witness what's
happening to the MX-80 as
the ProWriter cometh to be
the foremost printer of the
decade.

SPEED

MX-80: 80 cps, for 46 full lines
per minute throughput.
PROWRITER: 120 cps, for

63 full lines per minute
throughput.

GRAPHICS

MX-80: Block graphics
standard, fine for things like
bar graphs.

PROWRITER: High-resolu-
tion graphics features, fine
for bar graphs, smooth curves,
thin lines, intricate details, etc.
PRINTING

MX-80: Dot matrix business
quality.

PROWRITER: Dot matrix
correspondence quality, with
incremental printing capability
standard.

FEED

MX-80: Tractor feed standard;
optjonal friction-feed kit for
about $75 extra.
PROWRITER: Both tractor
and friction feed standard.
INTERFACE

MX-80: Parallel interface
standard; optional serial
interface for about $75 extra.
PROWRITER: Parallel and
serial interface standard.
WARRANTY

MX-80: 90 days, from Epson.
PROWRITER: One full year,
from Leading Edge.

PRICE

Heh. heh.

Distributed Exclusively by Leading
Edge Products, Inc., 225 Turnpike
Street, Canton, Massachusetts
02021, Call: toll-free 1-800-343-6833;

or in Massachusetts call collect
617) 828-8150. Telex 951-624.

LEADING
EDGE.

For a free poster of “Ace”
[Prowriters pilot) doing his thing,
please write us.

i D

CIRCLE NO. 52 ON FREE [NFORMATION CARD
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