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Stop 1n 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.

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

And the flexibility of a system that
lzts you 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 256KB. And
40KB of permanent memory.
(Which not only includes the
BASIC language, but diagnostic
instructions that automatically
check the system every time you
turn it 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 is why
we've included a box (at right) that tells all.

There s more than meets the eye.

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.

IBM PERSONAL COMPUTER SPECIFICATIONS

User Memory Display Screen Permanent Memory

16K-256K bytes™* High-resolution* (ROM) 40K byies™

Microprocessor 80 characters x 25 lines Color/Graphics

16-bit, 8088 * Upper and lower case ot mode:

Auxiliary Memory Green phosphor screen™® 16 colors *

2 optional internal 256 characters and
Lﬁskctte drives, [())ggriljt(i:lglgo Spy;ty(;x;l; symbols in ROM*
54", 160K bytes cP/M86t Graphics mode:
r;'el;:;?"t' e 4-C()l()}l; resolution:

Ke 320h x 200v

83 keys, 6 fu. cord BASIC, Pascal, FORTRAN, - gy 1. white resolution:
attaches to MACRO Assembler, 640h x 200v*
system unit COBOL Simultaneous gr: ‘lPhl(.\ &

10 function keys* Printer text capability

10-key numeric pad Bidirectional * Communications

Tactile feedback 80 characters/second RS-232-C interface

Diagnostics 12 character styles, up lo Asynchronous (start/stop)

Power-on self testing ™ 132 chdmﬂcrs/hnc protocol
Parity checking® 9x 9 character matrix™ Up to 9600 bits per second

*ADVANCED FEATURES 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 your 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 in 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 Illinois, (800) 322-4400. In Alaska or
Hawaii, (800) 447-0890. =

The IBM Personal Computer

A tool for modern times

FUCSD p-System is a trademark of the Regents of the University of California. CP/M-86 is a trademark of Digital Research, Inc.
CIRCLE NO. 2 ON FREE INFORMATION CARD
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...THAN ANY ANTENNA
IT REPLACES!

AN AMERICAN MADE PRODUCT
FROM AN AMERICAN COMPANY.

Call your local CB Dealer
=
For a FREE demo!
AMERICAN ANTENNA

© Copyright 1979 American Antenna Elgin, Illinois
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Someday, in the comfort of your home, you'll loe clole 1o shoo and
ook electronically, read instantty updated newswires, analyze
the perfomance of a stock Ihat INferests you, e

send electronic mail across the country, hen )

play Bidge with three strangers in LA,

Chicago aond Dallos

Welcome to someday;

Someday is today with the CompuServe Infarmation Service. CompuServe is available through a
local phone call in most major U.S. cities. It connects almost any brand or type of personal computer
or terminal with our b'g mainframe computers and data bases. All you need o get started is an
inexpensive telephon= coupler and easy-to-use software.

CompuServe’s basic service costs only $5.00 per hour, billed in minute increments to your
charge card.

The CompuServe Infarmation Service is available at many computer stares acrcss the country.
Check with your favorite computer center or contact CompuServe.

CompuServe

Information Service Division, 5000 Arlington Centre Blva.
Columbus, Ohio 43220 (614) 457-8650

An H&R Biock Company
CIRCLE NO. 13 ON FREE INFORMATION CARD
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Down With QWERTY

I'm a fairly fast touch-typist. But, then, my
motivation for achieving this status was stron-
ger than for most people: “Type more than 40
words-per-minute after deducting for errors
and you'll go to EUCOM (European Com-
mand); otherwise, it's likely to be FECOM
(Far East Command during the Korean
War).” The typewriter system I learned in the
U.S. Army was developed when Abraham
Lincoln was President of the United States. By
the turn of the century, this QWERTY key-
board (named for the sequence of the first six
characters on the first line of a typewriter’s let-
ter keys) was entrenched in our society. It’s
omnipresent today.

This strange placement of keys was devel-
oped to overcome mechanical difficulties. The
inventor, Christopher Sholes, placed the
most-often-used letters as far apart as possible
to prevent jamming of keys as each key arm
moved toward one central ribbon-striking
opening. Notwithstanding this design, super-
speed typists still encounter an occasional
jamming problem with a conventional key-
board mechanism. This problem was eliminat-
ed by use of a typewriter font ball made popu-

lar by IBM. Now manual-input keyboards
have evolved into non-ribbon electrical types
for use with computers. These are the wiping-
contact and capacitance-change designs that
don't use moving parts to strike a ribbon; out-
put is displayed on a video screen, while hard
copy is produced on a printer without a key-
board through impulses fed to it by electrical
signals from a computer.

Without moving parts to jam, why do we
need the QWERTY system, whose random
placement of letters invites inefficient finger
motions as they stroke the keys? Clearly, we
do not! Not if we want information input to be
speeded up, that is, as the high-speed comput-
er age envelops us.

Other typing systems have been examined
for generations now. with at least one, the
Dvorak or DSK keyboard, deemed to signifi-
cantly improve typing speed and reduce fa-
tigue. The DSK system places vowels (A, E, I,
0O, U) as the leading consecutively placed
keys. A more recent keyboard development
uses a wipe-activated design in which a
“wand" is employed instead of fingers. Here,
letters are arranged so that some of them form

commonly used words. For example, A N D
letters are sequential, asare W I T H E, which
form five words.

Whichever system is finally adopted to re-
place the archaic QWERTY, we had better
move toward it with dispatch. If we don't, the
full impact of having computers and peripher-
al equipment that operate at lightning speed
will be wasted owing to slow manual input-
ting. For those of you who might counter this
urgent need by pointing out the development
of voice-recognition equipment, I say, don’t
bet on it within the next generation or two for
widespread use with all the words in a
dictionary.
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2200 SERIES

it

DUAL TRACE OSCILLOSCOPES

THE PERFORMANCE/
PRICE STANDARD B

Tektronis 220

The $1100 scope. Only
Tektronix could make so much
performance so affordable!

The 60 MHz Tek 2213 and
2215 introduce a scope
design so radically
different, it delivers full-
range performance at
prices well below what

was ever possible before.

Not surprisingly, it is
from Tektronix, the world's
largest and most respected
scope manufacturer, and a
legend for instrument relia-
bility and value.

Design for the 2213
($1100) and dual time base
2215 (just $1400) includes
some 65% fewermechan-
ical parts. Fewer circuit
boards. Fewer electrical
connectors and cabling.
Result: a lower purchase
price for you pius far
greater reliability.

Performance is pure
Tektronix: there's the

bandwidth for digital and
high-speed analog circuits.
The sensitivity for low signal
measurements. The sweep
speeds for fast logic families.
A complete trigger system
for digital, analog or video
waveforms. And, with the
2215, you get fully cali-
brated delayed sweep for
fast accurate timing meas-
urements. New high-
performance 10X Tektronix
probes are included!

2213/2215
PERFORMANCE DATA

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

Sweep speeds: Sweeps
from0.5st0 50 ns (to 5
ns/div with X10 mag).
Sensitivity: Scale factors
from 100 V/div (10X probe)

to 2 mVv/div (1X probe). Ac-
curateto = 3%. Acordc
coupling.

Delayed sweep meas-
urements: 2213: standard
sweep, intensified after
delay, and delayed. 2215:
Aonly Bonly, or Aand B
alternately with A intensified
by B.

Complete trigger system:
Modes include TV field
normal, vertical mode. and
automatic; internal, exter-
nal, and line sources; vari-
able holdoff; separate B
sweep trigger on 2215.
Probes: High perform-
ance, positive attachment,
10-14 pF and 60 MHz at the
probe tip.

The price: Just $1100
for the 2213 and $1400 for
the dual time base 2215*
Order direct from the

‘Prices FO B Beaverton. OR

Copynght © 1982 Tektronix Inc Al nghts reserved 120

WWW akhrerieaniadimhictary com

Tektronix National Market-
ing Center, your hotline
for the 2200 Series and all
Tektronix accessories.
Phones are staffed by sales
engineers who can answer
your technical questions.

Your direct order includes
a 15-day return policy and
full Tektronix warranty. Call
today. You can't buy a more
advanced scope for less

ORDER TOLL FREE

800-547-1845

Ask for Department D0226
(In Oregon, Alaska and
Hawaii: 1-503-627-5402
collect.) Lines are open

from 8am EST to 5 pm PST.

Tektronix

COMMITTED TO EXCELLENCE
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Put your ideas
In our box.

Meet the Idea Box. The short-
est distance between idea and
working prototype or one-of-a-
kind instrument.

It's a great time-saver! You
design the circuit, we provide
the power supplies...assembled
and tested...and the right case
to house it all

The Idea Box comes com-
plete with three highly regulated
low-ripple power supplies (fixed
5VDC @ 1A, + and —15VDC,
variable, @0.5A). Pius yourchoice
of a solderless breadboard; a pre-
etched, pre-drilled PCB which em-
ulates the hole connection of the
solderless breadboard'’s pattern;
or a blank foil board you can use
for existing PCB designs. Al

housed in our altractive, high-
impact case (4"H x 10"W x 7"D)
complete with aluminum front
panel and hardware. Priced from
just $149 95*

The [dea Box has the
capacity for big ideas as well
as small ones. You can stack any
of the three circuit cards, in any
combination

So, before you tackie your
next project, get a head start with
a little help from us: have an Idea
Box on hand. After all, good ideas
shouldn't be kept waiting.

GLOBAL SPECIALTIES

CORPORATION

70 Fulton Terr.. New Haven, CT 06509 (203) 624-3103. TWX 710-465-1227

OTHER OFFICES: San Francisco (415) 648-0611. TWX 910-372-7992 Europe Phane Satfron-Waiden 0799-21682. TLX 817477

Canada Len Finkler Ltd.. Downsview. Ontano

Call toll-free for details 1-800-243-6077

During business hours

*Suggested U.S. resale. Prices. specifications subject to change without notice
© Copyright 1981 Global Specialties Corporation
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Waveform Credit

The sidebar on digital storage that ac-
companied “Add Waveform Storage to
Your Oscilloscope™ in the April 1982 is-
sue has some information that appears in
the Tektronix “The Digital Storage Os-
cilloscope” primer. It was not credited as
such, however.—Pam Edstrom, Public
Relations Supervisor, Tektronix, Inc.,
Beaverton, OR.

Thanks for calling the oversight 1o our
attention. Credit for using some informa-
tion from this fine primer is herewith
issued.—Ed.

Fantastic Help

Your magazineis really fanrastic in the
help it gives me in applying electronics to
my computer hobby. I really appreciate
articles like the one on the r-f modulator
in the February issue (“‘One-Chip R-F
Modulator for Crisp Color Sig-
nals”).—H.R. Brown, Spirit River, Alber-
ta, Can.

Lower-Case on Model il

Your review of the Radio Shack TRS-
80 Model III Computer was very inter-
esting but one point should be clarified.
The author stated that lower case letters
could not be directly accessed in Scripsit.
This is easily done using Control-Shift. I
have been using this word-processing
program for reports, spec drawings, and
correspondence and it meets all my needs
with ease and style.—W. Barbier, Hazel-
wood, MO.

With regard to the availability of low-
er-case with the Scripsit program on the
TRS-80 Model III, I use the ‘‘bare-
bones” Scripsit and find that *‘shift-O”
gets me into lower case and back with no
difficulty.—A4. Kohlber, Jr., New Car-
rollton, MD.

Out of Tune

In “Digital Automotive Tune-Up Me-
ter” (May 1982), in Fig. 4, the C9 shown
in the upper part of Fig. 4 should be C/.
It is shown on both sides of the board be-
cause it can be mounted on either side,
depending on its size. In the same article,
the plug marked ACC on the front panel
and shown in the photo, is not used in
this project.

In “Experimenting with Fiber Optics”
(May 1982), in Fig. 2, the emitters of the
two output transistors should be con-
nected together to ground and the collec-
tor of the bottom transistor should go to
R 1, not to ground.

In “Build a Synchronous Detector for
AM Radio™ (April 1982), in Fig. 4, pin 3
of /C8 should be connected to pin 11 of

IC2 not pin 10.
POPULAR ELECTRONICS
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Build yourown computerﬁf_or $79.95

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 soidering 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 upto 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 get a BASIC pro-
gramming language that's powerful
enough to challenge and interest the
most experienced programmers. The
ZX81 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 codes, and easy editing. Plus
features that are ideal for creauing games,
such as 20 graphic symbols, continuous

JULY 1982

e

The Sinclair ZXS8I perso

display, and random number generator.

The ZX81 can be expanded tco. You
can increase the memory from 1K to 16K
with our Memory Module for $29.95
And you get a comprehensive manual
that completely documents the capabili-
ties of the ZX 81, and teaches program-
ming from the ground up.

In short, you 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 ta the
individual. Even today, most personal
computers are too expensive to huy for
personal use.

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

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

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

L -

nal computer kit

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.

!__PE MAIL TO: Sinclair Research Ltd..
One Sinclair Plaza, Nashua, NH 03061 |
PRICE" QTY. AMOUNT

[ZX81 Kit $79.95 f

[ 16K Memory I

| Module $49.95 |
Shipping and = .

! Handling $4.95 $4.95 !

I'+U.S. dollars TOTAL !

B
ma

sinlzlail—!
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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.

e —— S

Microprocessor-
Controlled FM Tuner

The only controls on the front panel of the
FM4, the new digital display FM tuner from
Quad Electroacoustics, are eight push-
buttons to store and recall stations in memo-
ry, a power switch, and a tuning knob. A
microprocessor controls all other functions.
Once the appropriate preset button is
pushed, the microprocessor recalls the re-
quired station from memory and automati-
cally adjusts muting and afc. In addition, a
bar-graph indicator simultaneously displays
signal strength and center tune for the most
accurate reception. Specifications include a
signal-to-noise ratio of 70 dB (stereo); selec-
tivity, 53 dB; sensitivity (50-dB quieting),
2.7 uV mono; capture ratio, 2.5 dB; and out-
put at 30% modulation, 100 mV. $625.
CIRCLE NO. 86 ON FREE INFORMATION CARD
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Daisy Wheel Printer

The Model TP-1 from Smith-Corona is a
microprocessor-controlled daisy wheel
printer that is reported to deliver letter-qual-
ity printout at a speed of 144 WPM. It can be
used with word processors, personal com-
puters, and small business sytems. There are
few controls on the TP-1, and its drop-in rib-
bon cassettes are said to be easy to load and
replace. The printer is available with either a
parallel or serial data interface and offers an
88-character ASCII set in 10 and 12
character/inch (cpi) versions. The 10-cpi

8

model prints a 105-character line, and the
12-cpi expands the line length to 126 charac-
ters. Printing output is unidirectional; paper
feed 1s frictional in single sheets or forms.
The print impression is operator-selectable
at five levels of striking force. $895.

CIRCLE NO. 87 ON FREE INFORMATION CARD

A new power supply, the Model 1652, has
been announced by B&K-Precision. It fea-
tures two variable outputs, each with a rated
potential from O to 25 V and a current
selectable from O to 1.5 A. Both outputs can
be operated independently of one another or
in a tracking mode. In the latter, the B out-
put can be preset to any percentage of the A
supply voltage. When the A output is varied,
the B output will vary accordingly. The unit
is also reported to offer a switching
preregulator that reduces internal heat
dissipation—permitting operation at full
rated output in an environment up to 40°C
(104°F). Either supply can be connected
with a plus or minus polarity; and either can
be floated to an external voltage or connect-
ed to a chassis or earth ground. For high
voltage or current requirements, the A and
B supplies can be connected in series or par-
allel (with balancing resistors). $465.
CIRCLE NO. 88 ON FREE INFORMATION CARD

Portable VCR

‘ e
| b,

The Panasonic Model PV-5500 video cas-
sette recorder’s portable section weighs just
over eight |b (with battery) and measures ap-
proximately 4” X 9” X 10”. Controls in-
clude AUDIO DUB and camera remote
ON/OFF. The unit can also be activated by a
16-function wireless remote control that di-
rects POWER ON/OFI;, CHANNEL UP/DOWN,
TV/VCR selection, TAPE SEARCH, STOP,

WWW akmerieaniadiahigstary com
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PLAY, RECORD, FAST FORWARD, REWIND,
PAUSE/STILL, FRAME ADVANCE, and vari-
able slow motion from Y, to Y3, speed. Its
tuner/timer section can be set to record four
programs over a two-week period, giving the
unit an eight-hour recording capability with
the longest-playing VHS tapes. The pro-
grammable timer offers 105 channels: 12
vhf, 70 uhf, 9 midband, and 14 superband. It
can also record CATV with an optional ca-
ble adapter. The LCD indicator shows ap-
proximate battery time remaining and func-
tions as a tape counter that retains memory
for up to several hours when power is cut off.
Audio and video jacks are provided for con-
nection with another VCR. $1350.
CIRCLE NO. 89 ON FREE INFORMATION CARD
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Printer Buffer

m_ i

A 64K printer buffer said to be compatible
with all popular microcomputers and paral-
lel printers has been announced by Quadram
Corporation. Called MicroFazer, the paral-
lel-in/parallel-out data buffer uses standard
Centronics signals and can receive data at
rates to 4000 cps. The data is then trans-
ferred to the printer as rapidly as the printer
can handle it. Power can be drawn either
from the printer or from a separate 9-V, 500-
mA supply. Standard calculator or battery
chargers can also be used. $299.
CIRCLE NO. 90 ON FREE INFORMATION CARD
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Alpine Car Stereo

The Model 7146 Bi-Level ETR/PLL is Al-
pine’s in-dash car AM/FM stereo/cassette
receiver with electronic digital display. It
has light-touch ten-station preset, Dolby
NR, auto mute, auto seek, a memory func-
tion, separate controls for bass and treble,
preamp fader, metal tape capability, a
local/DX select, engine noise suppressor,
automatic cassette reverse, ignition key-off
eject, and loudness contour. Specifications
are: frequency response with metal tape, 40
to 16,000 Hz +3 dB; wow and flutter, 0.1%
(Wrms); tape S/N with Dolby, 65 dB; and
FM sensitivity, 16.3 dBf/1.8 uV (75 ohms). It
measures 7"W X 2"H X 5"D. $500.
CIRCLE NO. 91 ON FREE INFORMATION CARD

Scanner Converter

A converter that is reported to allow com-
plete coverage of the 225-400-MHz mili-
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Explore the excellence of your ZX81 with a

memopa“ 64'" memory extension for 5179.95

s mgoR SP@Th

Give your diminishing memory more byte.

MEMOPAK 64K RAM $179.95
The Sinclair ZX81 has revolutionized
home computing. The MEMOPAK 64K
RAM extends the memory of ZX81 by a
further 56K to a full 64K. It is neither
switched nor paged and is Directly
Addressable. The unit is user trans-
parent and accepts such basic com-
mands as 10 DIM A (9000). It plugs
directly into the back of ZX81and does
not inhibit the use of the printer or other
add-on units. There is no need for an
additional power supply or leads.

Description of memory
0-8K . .. Sinclair ROM
8-16K . . . This section of memory
switches in or out in 4K blocks to leave
space for memory mapping, hoids its
contents during cassette loads, allows
communication between programs, and
can be used to run assembly language
routines.
16-32K . . . This area can be used for
basic programs and assembly language
routines.
32-64K . . . 32K of RAM memory for
basic variables and large arrays. With
the MEMOPAK 64K extension the ZX81
is transformed into a powerful com-
puter, suitable for business, leisure and
educationar use, at a fraction of the cost
of comparable systems.

Memory Extention Specialists

Memotech Corporation
7550 West Yale Ave., Suite 220
Denver, Colorado 80227

Ph.(303) 986-0016

MEMOPAK 16K RAM $79.95
With the addition of MEMOPAK 16K,
your ZX81 will have a full 16K of Di-
rectly Addressable RAM. It is neither
switched nor paged and enables you to
execute longer and more sophisticated
programs and to hold an extended data
base.

The 16K and 64K Memopaks come in
attractive, custom-designed and engi-
neered cases which fit snugly on to the
back of the ZX81 giving a firm connec-
tion.

Free service on your MEMOPAK
Within the first six months, should any-
thing go wrong with your MEMOPAK,
return it to us and we will repair or
replace it free of charge.

[—— —_—— —— Y — >— —
Memotech Corp. 7550 W. Yale Ave.

Try MEMOPAK with no obligation
You can use our MEMOPAK in your
home without obligation. After 10 days
if you are not completely satisfied,
simply return it for a full refund.

Comingsoon.....
A complete range of ZX81 plug-in
peripherals:

MEMOTECH Hi-Res Graphics
MEMOTECH Digitising Tablets
RS232 Interface

Centronic Interface and
Software Drivers

All these products are designed to fit
“piggy-back” fashion on to each other
and use the ZX81 power supply.

Further information forthcoming.

Suite 220 Denver, Colo. 802?'

I Yes! | wouid like to try the Memopak. | understand that if I'm not complete satisfied,

| can return it in 10 days for a full refund. Price + Oty. Amount
I O Check Memopak 64k RAM $179.95
I 0O Visa Memopak 16k RAM $ 79.95
| 0 mc Shipping and Handling $ 4.95 $ 4.95
Total
I Act. No.[ —I Exp.. I
T U.S. Dollars
I Name
I Street
I City State Zip
o _ _ _ _ __ __ __ __PEO7,

CIRCLE NO. 30 ON FREE INFORMATION CARD
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new products

tary/federal aircraft band has been an-
nounced by Grove Enterprises. Called the

Scanverter, it is used in conjunction with a
standard aircraft-band scanner and is said to
permit eavesdropping on such interesting
communications as Tac-air war games,
Coasl Guard search and rescue missions,
military satellites, and space shuttle radio
links to earth. A Grove development called
“bandstacking™ is claimed to compress the
entire uhf aircraft band (175 MHz wide) into
the 118-136-MHz range tunable on a stan-
dard aircraft scanner. Additional tuning and
adjustments are said to be unnecessary. Oth-
er features include an all-metal cabinet for
shielding, an 11-pole filter for suppression of
out-of-band interference, and a frequency-
conversion chart printed on the cabinet. The
unit is powered by 12 V dc. $100. Address:
Grove Enterprises, Brasstown, NC 28902.

Automatic-Tape-
Adjusting Cassette Deck

g "-,.

The AD-3800 is Aiwa’s new top-of-the-line
cassette deck featuring its microprocessor-
controlled Digital Automatic Tape Adapta-
tion (D.A.T.A.). This system is reported to
automatically check playback output, adjust
bias level. and optimize the Dolby B and C
noise-reduction (all within 16 seconds)
while retaining, if desired, the same setting
for up to 24 hours. An Automatic Demagne-
tizing System (A.D.M.S)) degausses the
heads. A dual-capstan tape transport is said
to reduce wow and flutter 10 0.025%; and di-
rect-coupled circuitry in the recording am-
plifier permits signal lincarity at levels up to
16 dB. Additional features include a digital
electronic display for standard or real-time
tape position indication, a memory function,
IC logic controls with cue/review operation,
switchable MPX filter, auto repeat, timer
standby, and a three-color 16-LED per chan-
nel peak level display with hold. S/Nis given
as 75 dB with Dolby C; frequency range is 20
to 20,000 Hz. $595.
CIRCLE NO. 92 ON FREE INFORMATION CARD
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Winchesters for Micros

Percom Data Company is now offering 5% "
Winchester disk systems for a variety of per-

10

sonal microcomputers. Called the Percom
Hard Disk (PHD), the system features a
“smart” microprocessor controller and
comes in 5SM- and 10M-byte versions. The
controller can handle up to four drives, pro-
viding 40M bytes of on-linc storage capacity.

Backup can be from hard disk to hard disk,
or from hard to floppy, with an optional
floppy-disk controller. Standard configura-
tions are available for the Apple 11, Heath-
Zenith 89, IBM Personal Computer, and the
TRS-80 Model I11. Direct interfacing is pos-
sible to the Model I1I; host system adapters
are provided for the other computers men-
tioned. The PHD system also includes an
RS-232-C port, for interfacing to any com-
puter with a data terminal I/O channel. Full
buffering permits the host computer to ac-
cept data as time allows. $2495.

CIRCLE NO. 93 ON FREE INFORMATION CARD

Remote Control for Home
Appliances

ECM’s Centurian Home Management Sys-
rem is designed to remotely control home
appliances via modules that work from ac
outlets. The Centurian also offers modules
for the control of thermostats and sprinkler
water. The master control panel (which
plugs into the ac line) has seven-day pro-
grammability, auto-snooze alarm clock,
back-lit LCD with dimming-level indicator,
and control of up to 274 different combina-
tions of time and day when a given command
is to be executed. An optional battery back-
up takes over in the event of a power failure.
The Centurian is said to be compatible with
all Sears, Radio Shack, and BSR remote
modules. $250.
CIRCLE NO. 94 ON FREE INFORMATION CARD
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Wire-Wrap Tester

The Model 120-113 continuity and voltage
tester from Desco Industries is designed for
use with powered or unpowered Wire-Wrap
connections. It comes with standard 12-
gauge sockets on each end. The sockets slip
over the pins for positive contact without

WWW atherieaniadiahistary com

disturbing pins adjacent to the ones being
tested. The Model 120-113 is rated for
powered connections up to 600 V. It uses its
own batteries to test unpowered connec-
tions. $23. Address: Desco Industries, Inc.,
761 Penarth Ave., Walnut, CA 91789,

L= _ |
Desktop Business
Computer

Casio announces availability of its new FX-
9000P personal computer. Its keyboard and
CRT are built into a single housing that is
about the size of an electronic typewriter.
The computer features 4K slot-in CMOS
RAM packs that can store programs for up
to three years for easy retrieval. Expansion is
to 32K bytes. The 67 keys comprising the
keyboard include a calculator section with a
capability to compute built-in standard devi-
ation, linear regression, correlation coeffi-
cients, and other mathematical functions
commonly used in business and scientific
analysis. A graphic display can be used to
plot these functions; hard copics may be
made with an optional graphics printer. The
language of the FX-9000P is CASIO BA-
SIC. $1,200.
CIRCLE NO. 95 ON FREE INFORMATION CARD
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Bass Enhancer

Radio Shack is offering a stereossystem ac-
cessory that is claimed to improve Jow-end
response of any speaker, while also rejecting
potentially damaging subsonic signals.
Called the Bass Enhancer/Subsonic Filter
(Model 42-2106), it uses a slide-control 40-
160-Hz center frequency adjustment to help
match its performance to characteristics of a

POPULAR ELECTRONICS
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III QUASAR HHC TAKES COMPUTERS

WHERE THEY VE NEVER BEEN BEFORE.

Your Personal, Portable Database.

There were places you couldn't
take a computer, or use one. Not
any more. The Quasar HHC gives

Basic or the FORTH-like SNAP.
And personal features like file
creation, a calculator, and a real-

you the power of a
computer anywhere
you go. Planes, cars
and boats, vacations, or
wherever you may

— ™=, | time clock/secretary you

can program to display re-

’—Q minder messages.
G ‘ File data can be passed
i :

from one HHC to another
or back and forth be-

want to use it. The
HHC can be your constant com-
panion. So whatever data files or
information you may need or
want are always right at hand.
The Quasar HHC gives you the
full power of a 6562 microproces-
sor. Programming in Microsoft

SYSTEM HOUSE/OEM

American Medical Instruments

Albany, CA
415-525-1113

Pentagon Industries, Inc.

Chicago, IL
312-867-9200

DISTRIBUTORS

Internet Corporation
San Francisco, CA

415-781-4507

tween an HHC and another com-
puter. Just connect
both computers
through the HHC
RS-232C interface, |
or transmit/receive
over telephone

Ouasar

One Great Idea After Another

Impact Technologies Group, Inc.

Salisbury, NC
704-637-6183

Systems
Dunedin, FL
813-736-5154

RPC Electronics
Pittsburgh, PA
412-782-3770

lines with
the HHC
acoustic
coupler.

There's
never been :
a computer like the Quasar
HHC. And never a better way
to make you more effective.

For information on the
Quasar HHC Hand-Held
Computer, including
how to become a dealer
or distributor, write on
your letterhead to Quasar
Group Director HHC.

Insta-Data Systems, Inc.
Westlake, CA
213-707-0776

Systems 7, Inc.
Houston, TX
713-468-4394

Straitline Marketing Inc.
New York, NY
212-445-4225

HHC

QUASAR COMPANY, Division of Matsushita Electric Corporation of America, 9401 West Grand Avenue, Frank!in Park, il 60131 (312) 451-1200

CIRCLE NO. 50 ON FREE INFORMATION CARD
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We Beat
All Prices !

HEWLETT
¢ PACKARD o
+

HP 85
HP- 125

CP/M* based.

$1979

Your Choice

NEW HP-87. .. .$1889

5% DUAL MASTER DISK DRIVE CALL
HP—7470 PLOTTER
5 MEG. WINCHESTER HARD DISK . .. $3599
5 MEG. WIN. W/5% " DD SD FLOPPY .. $4399

NEC PC-8001A, 32K
XEROX 8205%" DISK DRIVES
XEROX 820 8" DISK DRIVES

TI CALCULATORS

w/Five times -
more memory /{8

Built In
List. $325

HP-41CV PRINTER

HP-41CV OPTICAL WAND

HP-41CV CARD READER

HP-821060A HP-IL MODULE

HP-82161A DIGITAL CASSETTE DRIVE, $419

HP-82162A IL PRINTER

HP-41C/CV EXT. FUNC. MEM. MOD. . $62.75

HP-41C/CV EXTENDED MEM.MOD. . $62.75
$107.95

p ; NEWL LowW PR
ATARI 400 $339
ATARI 830 ACOUSTIC MODEM
ATARI 825 80 COL. IMPACT PRINT. ... $565

ATARI 410 PROG. RECORDER
ATARI 810 DISK DRIVE

ersonal (315)478-6800
All prices are
o m pu tq r suh]ecp: to change
wthnuv notice
ystem
609 Butternut St
P.0O. Box 1073
Syracuse,N.Y. 13201

CIRCLE NO. 39 ON FREE INFORMATION CARD
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new products

given speaker system. A boost range of 0 to
12 dB (slide control) compensates for room
acoustics and speaker inefficiencies. The
subsonic filter rolls off frequencies below 20
Hz to eliminate the effects of low-frequency
intermodulation distortion and acoustic
feedback. Dimensions of the Bass Enhancer
are 134" X 7" X 93%". $50.
CIRCLE NO. 96 ON FREE INFORMATION CARD
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SWR Meter

°
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OFF 20

Patomar Engineers es1y

The new M-827 from Palomar Engineers is
designed to compute standing wave ratios
automatically and display them on a light
bar. SWR reading is claimed to be accurate
regardless of input power level (which is also
displayed on a light bar adjacent to the SWR
display). The M-827 has a frequency range
rated at 1 to 30 MHz and power range of 20,
200, and 2000 W. The SWR scale is 1 to 10,
with logarithmic response. $98.
CIRCLE NO. 97 ON FREE INFORMATION CARD

FM Stereo Signal Booster

STEREO
i o

The Finney Company has a new addition to
its automobile FM Booster line, called the
Stereo 111. The device is intended for use
with any auto AM/FM radio. When the Ste-
reo 111 is in operation, a gain of 16 times the
normal FM signal strength is said to be pos-
sible. This is especially useful in fringe areas;
but even in strong signal areas, according to
Finney, the receiving circuits will not over-
load. The unit has dual gain-control
pushbuttons for local and fringe reception,
an antenna trimmer, and duai LED ON indi-
cators. The Stereo I1I is a one-piece unit de-
signed to mount under the dash. $40.
CIRCLE NO. 98 ON FREE INFORMATION CARD
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DMM Temperature Probe

The Alpha Magnum Corp. Model TTF tem-
perature probe is designed to work in con-
junction with a digital multimeter. With a
sensitivity range from —67°F to +302°F,
the TTF is claimed to offer an accuracy of

WWW ammerazanadiehietary com

+0.3°F and a calibration resolution of 0.1°F.
Diameter of the water-resistant tip is 4.19
mm, and the length of the probe cable is 4'.
Output is 1 mV/°F. Minimum DMM load
impedance is 1 megohm: time constant for
the readout, 1.2 s. Approximate life of the 9-
V battery (included) is given as 300 hours.
324.95. Address: Alpha Magnum Corp,,
7555 Jurupa Ave, #D, Riverside, CA
92054.

Speaker/Amp for
Portable Stereos

The new *'Steppin’ Out 3" Mura is designed
to give the owners of personal-size stereo ra-
dios and tape players (all brands) the capa-
bility of playing them out loud. Designated
Model HS-45, it has four speakers consisting
of two 5" high-compliance woofers and two
1" aluminized-dome tweeters. Specifica-
tions are: 4 W continuous power output at 1
kHz; a frequency range of 80 to 24,000 Hz,
40 dB channel separation. Features include
a LED “‘on” indicator bass/treble switch
and dipole telescoping antenna. Measuring
18" X 8” X 3", and powered by eight “D”
batteries, the unit comes wth a 12-V dc
adapter input jack, a one-foot audio con-
necting cable, and adjustable carrying strap
with shoulder pad. $80.
CIRCLE NO. 99 ON FREE INFORMATION CARD
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Dual-Trace Scope

Hitachi’s V-209 is a portable 20-MHz dual-
trace oscilloscope with a 3%4” CRT. It has
an internal rechargeable battery, a built-in
circuit for TV sync separation, auto focus,
and front-panel controls grouped into func-
tionally related clusters. Vertical sensitivity
is rated at 5 mV/div. to 5 V/div. in 10 cali-
brated steps, 1-2-5 sequence. A 5X magnifi-
cation extends the maximum deflection rate
to 1 mV/div. Calibrated sweep speeds ex-
tend from 0.5 ps/div. to 0.2 us/div. in 18
steps, 1-2-5 sequence. Display modes are
CH1, CH2 (Normal or Invert), Alternate,
Chopped (250-kHz rate), and Added. The
V-209 measures 8.5"W X 4.3"H X 13.8"D
and weighs 10 1b. Two probes are included.
$995.
CIRCLE NO. 100 ON FREE INFORMATION CARD
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7+11 SWD PARTS KITS

MITSUMI
VARACTOR
UHF TUNER

Model UES-A56F

$34.95

Freq. Range UHF470 - 889MHz
Antenna Input 75 ohms
Channels 14-83 Output Channel 3

X1 pART
¥ D DESCAIPTION PRICE
1 VT1-8W  Varactor UHF Tuner. Mode) UES-A56F $34 85
2 CB1-SW  Pnnted Circuit Board, Pre-Onlied 18.85
3 TP7-SW  P.C.B. Potentiometars. 1-20K, 1-1K, and
5-10K ohms, 7-pieces 5.95
4 FR35-SW Resistor Kit, % Watt, 5% Carbon Film, 32-pieces. . 4.95
5 PT1-SW  Power Transtormer. PRI-117VAC, SEC-24VAC.
250ma . . 6.95
6 PP2-SW  Panel Mount Potertiometers and Knobs. 1-1KBT
and 1-5KAT w/Switch 5.95
7 SSt4-SW IC's 7-pes, Diodes 4-pes, Regulators 2-pcs
Heat Sink 1-piece . 29.95
8 CE9-SW  Electrolytic Capacitor Kit, 9-pieces 595
9 CC3I3-SW Ceramic Disk Capacitor Kit, 50 W.V.. 33-pieces 7.95
10 CT-SW Varible Ceramic Trimmer Capacitor Kif,
5-65pfd. 6-pieces 5.85
11 14-SW Coit Kit, 18mhs 2-pieces, 22uhs 1-piece {prewound
inductors) and 1 T37-12 Ferite Torroid
Core with 3 ft. of #26 wire 5.00
12 ICS-SW  LC. Sockets, Tin irlay, 8-pin 5-pieces
and 14-pin 2-pieces 1.95
13 SR-SW  Speaker, 4x6'" Dval and Prepunched
Wood Enclosure 14.95
14 MISC-SW Mise. Parts Kit Includes Hardware, (6/32, 8/32
Nuts, & 8olts), Hookup Wire, Ant. Terms, OPOT
Ant. Switch, Fuse, Fusehaider, etc 9.95
When Ordering All items. (1 thru 14), Total Price 139.95

MDS-AMATEUR-ETV 32 ELEMENT
YAG!I ANTENNA

® NOT AKIT
® 1.9-2.56 GHz ® 38%" LENGTH
® 23 dB AVERAGE GAIN
@ DIE CAST WATERPROOF HOUSING WITH
4%' x 22" AREA FOR ELECTRONICS
® COMMERCIAL GRADE
® INCLUDES MOUNTING HARDWARE

32 Element YAGI Antenna
1= IYZ7X

'\ﬁj VHF-UHF WIDEBAND

ANTENNA AMPLIFIER

MAE-1 $19.95

ANTENNA
L/\ w ), AMPLIFIER MODEL ALL'1
’ 50 MHz — 900 MHz
' 12 dB GAIN + 0.54B
’ PowER A Revolutionary New

SUPPLY

One Stage HYBRID
IC Broadband Amplifier

This unit is not available anywhere else in the world. One unit serves many pur-
poses and is available in Kit or Assembled form. Ideal for outdoor or indoor use. 1/0
impedance is 75 ohms. Amplifier includes separate co-ax feed power supply. Easily
assembled in 256 minutes. No coiis, capacitors efc. to tune or adjust
ALL-1 Complete Kit with power supply . . ..... ..

ALL-1 Wired and Tested with power supply

Our New STVA 14.5 dB GAIN,
14 ELEMENT CORNER REFLECTOR
<5 YAGI ANTENNA

= ~

$24.95
...8$34.95

S
e~

b =T

- - STVA-3 Yagi Antenna,
E 14,5dB, 75 ohm, Chan 60-68 . . . $16.95

“K STVA-4 YagiAnterna,
X 14.5 dB. 75 ohm, Chan. 44-62 $16.95
STVA-1 YagiAntenna, 11,6 dB. 75 ohm, Chan. 42-54 . . . . $9.95
RG-59/U 75 ohm Low Loss Coax Cable . $ A2 p/k
F-59 Coaxial Connectors, ea. - . .39
MT-1 Special UHF 75-300 ohm Matching Transtaimer, ea 1.45

Switch to Bambi!

Electronically

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

out ...no1 being able to use more than one function
at a time.

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

Model
BEVS-1

Now you 6an eliminate ... the drudgery of disconnecring and
reconnecting your video equipment each time you use it ...
the tangled mess of cables which are impossible to “race

$12995

Bambi's front panel was designed with the
user in mind. Computer styled construction,
with soft-touct keyboard {rated for over 10
million operations), arranged in matrix form
allows easy input/output selection without
refering to charts. Functions selected through

Check the quality of Bambi against that of
much higher priced competition. All solid

state electronic switching provides low atten-

uation (3dB), wide frequency response {40-
890 MHz), and excellent isolation between
signal sources {each 1/0 section individuaily

the keyboard are
the 18 LED status indicators.

SWD-1 VIDEO CONVERTER

=

on

minutes, Pre-tuned. [nput/output Channel 3. impedance
75 ohms, 117VAC.

SWD-1 Video Converter Kit . . ..

the lock control for a stable picture. Once the control is set, the tape
will play all the way through without further adjustments. Inciudes
12V power supply.

V§-125 Video Stabilizer, wired

SIMPLE SIMON VIDEO SWITCHING BOX

together for easy viewing/dubbing. Aiso you gain the ability to record
one channel while viewing another. Unit includes two F-type guick
connector ended cables.

VS$B-300 Video Switching Box, wired

for 65dB min. isolation}

7+11 PWD PARTS KITS

e s — ‘
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® ™
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Bambi’s SpecHications:

® Input/Onitput Impedance 76 ohm
® Signal Loss 3dB £1d8
® Noise 4dB +1d8
® Input Return Loss 1248 min.
® isolatior 65dB min.
® Pawer Peq. 117VAC 60 Hz, 2W
® Dimensions 10%Wx6%De3%H
* Weight 4% Ibs

FOR CABLE TV
The SWD-1 Video Converter is uti-
lized on cabie TV systems to re- lNTnon“clNG 0“.
move the KHz's signal from a |
distorted video {channel 3 in/ | 7+l l Pwn
out) and also pass thru the |
normal undistorted/detected
audio signal. Rocker switch PARTS KlTs
selects operating mode to remove KHz's
distortion from the video or pass all other chan-
nels normally. Simple to assemble—less than 30 | X EART
No NO DESCRIPTION PRICE
1 WT1-pWD Varactor UHF Tuner, wlodel UES-A56F $34.95
$69.95 2 2CB1-PWO Printed Circuit Board, Pre-drilled 18.95
. 3 3TP11-PWO PCB Potentiometers &-20K, 1-.5K, 2-10K, Z-5K,
1-1K, and 1-50k. {1d pieces) 8.95
4 4FR-31-PWD Resistor Kit, %W, 5% 29-pcs, Y2 W 2-pcs 4.95
5 5PT1-PWD Power Transtormer, FRI-117VAC, SEC-24VAC
Simple Simon Video Stabilizer at 500ma 995
Model VS-125, eliminates the ver- 6 6PP2-PWD Panel Mount Potenticmeters and Knobs, 1-1KBT
tical roll and jirter from “copy guard™ and 1-5KAT with switch 5.95
r::: ;z?::nw;z:'e;‘:zngflz::"fnr_‘ 7 7SS517-PWD IC's 7-pes, Diodes 4-pcs, Regulators 2-pes
other VTR. Simple to use, just adjust Teansistars 2-pes, Heat Sinks 2-pes 29.95
. 8 8CE14-PWD Electrolytic Capacitor Kit, 14-pieces. 3 6.95
9 9CC20-PWD Ceramic Disk Capacitwr Kit, 50 WV, 20-pcs. 7.95
10 10CT5-PWD Varible Ceramic Trimmer Capacitor,
________ $54.95 5-B5pfd, 5-pieces 495
11 11L5-PWD Coil Kit. 18mhs 3-pc:i. .22pehs 1-piece | prewound
inductors) and 2 T37 .12 Ferrite Toroid cores
with 8 ft. # 26 wire . 6.00
The Affordable Video 12 121CS-PWD ICdS:%kervs, 2T’m infay, 8 pin 4-pcs, 14 pin 1-pc -
an pin 2-pcs .
Control Center 13 13SR-PWD  Enclosure with PM Syeaker and Pre-driled
Excellent in isolation and no loss Backpanel for mounting PCB and Ant, Terms 14.95
e .2:‘;?1: P VS | 14 aMISC-PWD  Misc. Parts Kt Includes Haraware, 6/32, 8/32
you to bring a variety of video components g;;)s'[ii(o"Ss\)t;i::o;tievv::;eizll::’ :: Lo 995
15 15MC16-PWD  Mylar Capacitors, 14-pcs and Silver
Mica Capacitors 2-pieces 7.95
........ $19.95 | When Ordering All Items, (1-15), Total Price. . .....159,95

Las Vegas, Nevada 89103
Tel: (702) 322-5273

SIMPLE SIMON ELECTRONIC KITS,

™ Inc.

Calif. Orders: All Other Orders:
3871 S, Valley View, Suite 12 11850 S. Hawthorne Blvd.
Dept. P Dept. P

Hawthorne, Calif. 902560
Tel: (213) 675-3347

Available by Mail Order Only
Send Check® or Money Order. Minimum
Order: $16.95. Add 10% Shipping and
Handling on orders under $40.00. For
orders over $40.00, add 5%. Minimum
Shipping and Haadling $2.00. Cat. $1.00

— VISA and Mastercard Acceptable —
*Check orders will be netd 30 days before shipping.
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The AM Stereo Situation

M STEREQ, its proponents main-

tain, is an idea whose time is over-
due. The increasing importance of the lis-
tening audience in automobiles has been
the driving force behind broadcasters’ ef-
forts to bring to the AM band what FM
listeners have enjoyed for years—stereo
sound.

Most car audio systems include a tuner
able to receive FM stereo; but in a mov-
ing vehicle this is not always as satisfying
as it might be. FM transmission frequen-
cies and low-gain, non-directional mo-
bile antennas limit the range of satisfac-
tory reception to between 20 and 50
miles, while signal reflections, causing
distortion, are generally far more severe
in a moving vehicle than in a living room.
AM stations, by contrast, can be heard at
great distances from the transmitter, and
groundwave reception is not subject to
the audible effects of multipath. (Sky-
wave reception at night is another story.)
No wonder, then, that by the mid- 1970s,
AM broadcasters were crying for stereo
capability.

After five years of deliberation, a
“false start” almost two years ago, and

By Len Feidman

block diagrams of possible receiving cir-
cuits should reveal that there is no single-
circuit approach that will decode for all
of them.

Frequency and Amplitude Modula-
tion. The Belar system frequency-modu-
lates the r-f carrier with a pre-empha-
sized, 400-ps, (L — R) signal. The maxi-
mum frequency deviation of the carrier
varies from 312.5 Hz at low frequencies
to 6250 Hz at higher audio frequencies.
The (L + R) signal amplitude-mod-
ulates the frequency-modulated r-f carri-
er. The Belar system is therefore called
an AM-FM system. It also includes a pi-
lot tone of 10 Hz (for automatic identifi-

cation or switching from mono to stereo
at the receiver). A possible decoder cir-
cuit for the Belar system (Fig. 1) has r-f
and i-f stages identical to those in a nor-
mal AM receiver. Qutput of the i-f ampli-
fier is divided into two separate detection
signal paths. One signal is applied to a
conventional envelope detector, where
the (L + R)signal is recovered. The oth-
er path applies the signal, after appropri-
ate limiting, to an FM detector such as a
discriminator. After detection and de-
emphasis, the recovered (L — R) signal
matrixed with the (L + R) to yield sepa-
rate left and right outputs.

Variable Phase and Gain. The Harris
system modulates two carriers that are
separated 1 phase by up to 90 degrees.
They are referred to as the in-phase carri-
er and the quadrature carrier. The full
(L + R) signal modulates the in-phase
carrier while a reduced (L — R) signal
modulates the quadrature carrier. The
two modulated carriers are then com-
bined into one signal whose phase and
amplitude are used to modulate the
phase and amplitude of the transmitted
signal.

An equivalent way of describing the
Harris system is to consider it as two car-

ENVELOPE L+R LEFT
| ™1 DETECTOR —* aUDI0
R-F 8 I-F - = AUDIO
sTagEs [T§ AM/FM SiGNAL MATRIX
LIMITER % RIGHT
REMOVES DISCRIMINATOR OEEMPHASIS = aubi0
AM 1

Fig. 1. Belar’s system requires separate AM and FM detector circuits.

recent rumors that a single system for T Cow-pass | L+R [ 20010 matrix = 5556
stereo AM transmission would be select- ] oemoo FILTER R T Y
ed, the FCC surprised everyone by t aubio
handing down what it calls a “market-
place” decision. In fact, this is no deci- Las0s STEREO
sion at all, because it allows any AM I-F SHIF TER EeHT
broadcast station to transmit stereo pro- FRONT [OUTPUT L , l
gramming using any one of five systems L | ‘ STERED
that have been under study for many f veo | | 0SBl
years. To many, this non-decision is tan- ‘ i DETECTOR AT
tamount to sounding a death knell for | i ] SWITCHING
stereo AM. Others say that, ultimately, a Ll, |
1 1 IXER/ LOCP -P
Zglngslsmsgrstem will be favored by the ; 'gwoo ] L°:LT2:S TS
: L-R
It would be nice if a stereo AM receiv- ! L-R
er could be constructed to automatically WA ECHOCKEDELOOF
detect which of the five broadcast sys- B = -
Fig. 2. Basic configuration of an early version of the Harris system.
L+R
+R +45°

FEno SeTeCTON LT Jrase R0
tems it was receiving and then switch in g
appropriate decoder circuitry. Indeed, —-— et L] AMPLITUDE | |uio rien LIGHT e LEET
such a receiver may be possible some day, | [ awe MODULATOR 5o
but this is almost certain to make its cost MATRIX
prohibitive. That’s because the five sys- ‘?‘—} LOW-FREQ STEREO NETEORK
tems which have been “approved” for R i e g R NORY DETECTOR —2l510
trial by the FCC are mutually incompati- i = 'on ‘ L_nr
ble, in spite of some superficial similar- FHase AL TR
ities. I i STEREQ/ -45°

o . 3 g ! MONQ  p=e{ PHASE
Here is a brief description of each of " QUADRATURE DEMODULATOR ! SWITCH smrren‘l

the systems, gleaned from the FCC’s Re-
port and Order. A look at the associated
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Fig. 3. Single-receiver diagram for Kahn/Hazeltine ISB system.
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riers that are separated by a phase angle
that can vary from 90 to 30 degrees. The
left channel modulates one of these carri-
ers while the right channel modulates the
other. The variable angle between the
carriers is directly related to the gain-re-
duction factor of the (L — R) channel.
In order to properly decode the Harris
signal, the instantaneous gain used in the
(L - R) channel must be transmitted
along with the signal. This is done by
varying the frequency of an accompany-
ing pilot tone from 55 to 96 Hz, depend-
ing on gain reduction of the (L — R)
channel. Harris calls it the V-CPM, for
Variable Compatible Phase Multiplex.

An early version of a receiving circuit
for the Harris system is shown in Fig. 2.
A phase-locked loop circuit regenerates
unmodulated i-f from the incoming i-f
signal. This regenerated i-f is 90 degrees
out of phase with the incoming modulat-
ed i-f, so the mixer demodulates the
quadrature (L - R) signal. A 90-degree
phase shift produces unmodulated i-f
that is in phase with the incoming modu-
lated i-f. This signal, combined with the
modulated i-f signal in another mixer, is
used to demodulate the (L + R) signal.
The two signals are adjusted for equal
gain and are then matrixed to yield left
and right audio signals.

Independent Sidebands. The Kahn/
Hazeltine system phase-modulates the r-
f carrier with the (L — R) signal such
that amplitude modulation of the carrier
places most of the left-channel stereo in-
formation in the lower sideband and
most of the right-channel stereo informa-
tion in the upper sideband. The system is
called an “independent sideband’ (ISB)
system. Kahn/Hazeltine uses a pilot tone

of 15 Hz which angle-modulates the car-
rier by approximately 0.1 radian. Inter-
estingly, two ordinary AM radios, placed
at the left and right of the listener, can ac-
tually be used to recover a stereo effect
when the Kahn/Hazeltine system is
broadcast. The left-hand radio is tuned
slightly below center frequency of the
ISB transmission, while the other radio is
tuned slightly above center frequency.
Thus adjusted, the two radios will direct-
ly demodulate the upper and lower side-
bands and will produce left and right au-
dio signals. Kahn has also developed a
decoder that will work from the i-f of a
single AM receiver (Fig. 3).

Phase and Amplitude Modulation.
The Magnavox system uses the (L — R)
signal to phase-modulate the r-f carrier
and the (L + R) signal to amplitude-
modulate the phase-modulated carrier.
This type of system is known as an AM-
PM system. Magnavox also phase-modu-
lates the r-f carrier with a 5-Hz pilot tone
of 4 radians peak deviation.

A receiver suitable for decoding the
Magnavox signal has its i-f amplifier out-
put split in two directions (Fig. 4). An en-
velope detector is used to extract the AM
information and to detect the r-f carrier
level for automatic gain control. At the
same time, i-f output is limited and ap-
plied to a PM detector which recovers
the (L — R) signal and the 5-Hz pilot
tone. The recovered (L — R) and
(L + R)signals are then matrixed to de-
rive the left and right stereo signals.

Phase Shift and Forced Compatibil-
ity. The Motorola system amplitude-
modulates two r-f carriers that are sepa-
rated by 90 degrees. The (L + R) signal

modulates one carrier while the (L — R)
signal modulates the other. The two car-
riers are then added together. At this
point, the system is linear; however, the
amplitude of the resultant signal 1s not
fully compatible with monophonic enve-
lope-detector type AM receivers. To
achieve better compatibility, the com-
bined signal is first hard-limited and then
remodulated with the (L + R) signal.
This destroys the linearity which the sys-
tem had previously, but establishes mono
compatibility for the system—an abso-
lute requirement for any system being
considered. Motorola calls its system C-
QUAM, for Compatible Quadrature
Amplitude Modulation. Also included is
a 25-Hz pilot tone.

A C-QUAM receiver obtains (L + R)
information from a gated envelope detec-
tor. Two synchronous detectors are used
to demodulate the phase-modulated in-
formation quadrature component and
the cosine of the phase angle. These out-
puts are fed to an analog divider, which
yields the difference signal (L — R). The
envelope detector output, (L + R), and
the divider output, (L — R), are applied
to an audio matrix that provides the de-
sired stereo signals. A fourth demodula-
tor controls the operation of the phase-
locked loop and the squelch circuitry.

Which System is Best? Each propo-
nent cites advantages for his system and
disadvantages for those of his opponents.
If there is, in fact, a “best” system, what
likelihood is there that the listening pub-
lic will really contribute to a decision
based on technical merit? FCC Commis-
sioner Abbot Washburn held out little
hope for intelligent decision making in
his dissenting statement attached to the
official FCC Report and Order on AM

CONVENTIONAL CONVENTIONAL AM |L+R AUDIO LEFT stereo. His statement said, in part,
AMIFRONT ENO ENVETOPEIDRTECITOR T IAUC!O ... whichever system or systems evolve
audio will be based not on true consumer pref-
MaTRX erence resulting from comparisons of the
AMPLITUDE LIMITER & |L~R SU0I0 | svereo/ | RIGRY five systems, but rather on the size of pro-
PHASE DETECTOR MONO SW AUDIO . L .
motion and merchandising expenditures
LI and like factors.” Commissioner Wash-
| burn summed up the feeling of many in-
5-H1 STEREOQ : & 5
— sevecror B CIGNT dustry experts by stating, . . . this type
of marketplace referendum is not the
Fig. 4. Basic receiver configuration for Magnavox system. way to make an informed choice, if in-
deed it results in a choice atall . . .
IF
INPUT GAETLED L+R
o~ ENVELOPE
DETECTOR —4U010
AUDIO
MATRIX
WITH
STEREO/MONO
SWITCHING —
SYNCHRONOUS | L-R cosd ANALOG L-R —-RIHT
DETECTOR DIVIDER
. SYNCHRONOUS [ cos8 PILOT-TONE STEREO
L] LIMITER | 1 DETECTOR DEMECTOR ID LIGHT
0° L‘_‘l
o PHASE LOCKED VOLTAGE—
DIVIDE BY 90 SYNCHRONOUS LogP AND %OSNTROLLED
UELCH CILLATOR
GOURCOUNEER DETECTOR CONTROL 4 X IF FREQUENCY

Fig. 5. Block diagram of stereo AM decoder for Motorola C-QUAM system.
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Shure VI5 TypeV Phono Cartridge

The V15 Type V is shown above and in
tonearm with leveling stylus installad.

JULY 1982

THE new V15 Type V phono car-
tridge succeeds the Type IV as
Shure’s top-of-the-line cartridge. It fea-
tures a thin-wall beryllium stylus cantile-
ver that reduces its effective tip mass to
half that of the Type IV. This contributes
to giving the Type V substantially im-
proved ‘‘trackability” at the higher audio
frequencies. (“‘Trackability” is a term
coined by Shure to describe the ability of
a stylus to follow groove modulation at
any frequency or velocity in the audio
range, without losing contact with the
groove or damaging the record’s soft vi-
nyl material.)

The V15 Type V is supplied with a
novel mounting and alignment fixture
that greatly simplifies its installation.
Purchasers of the cartridge are entitled
to receive at no charge, a copy of a new
test record (the TTR-117, discussed in
“Entertainment Electronics” in the June
1982 POPULAR ELECTRONICS) which can
be used to establish a single-valued “To-
tal Trackability Index” (TTI) for any
cartridge, in addition to checking other
aspects of a cartridge’s performance.

The price of the Shure V15 Type V is
$250. The TTR-117 record is available
for $15 (free with cartridge).

General Description. The Type V
makes it possible to track any amount of
groove modulation that we know to exist
on commercial music records, at a play-
ing force of 1 gram. It can track 60 cm/s
at 10 kHz, and up to 80 cm/s in the 4-to-
5-kHz range. This is made possible prin-
cipally by Shure’s new Microwall/Be™
stylus cantilever.

Shure developed a process for forming
a thin sheet of beryllium (0.5 mils thick)
into a tube with a diameter of 18 mils.
The result is an effective tip mass (exclu-
sive of the diamond tip itself) considera-
bly less than half that of the Type IV sty-
lus shank—increasing its resonance
frequency about 50%, to 33 kHz.

Because the Microwall/Be shank is
stiffer and lighter, it can be made longer
than previous shanks without sacrificing
performance. This lowers the vertical
tracking angle to 20 degrees (the interna-
tional standard) when the cartridge is op-
erated at its nominal 1-gram force. Un-
like most cartridges, however, the V15

WWW amerazanadiohietary com

Type V is not rated for operation over a
range of forces, but is simply specified for
1 gram.

The diamond tip itself has the
hyperelliptical shape (0.2 X 1.5 mils)
developed by Shure some years ago and
used in many of their better cartridges. It
is a modified line-contact shape that
gives low tracking distortion and record
wear. The contact surfaces of the dia-
mond are MASART™ polished to an ex-
ceptional smoothness, for reduced noise
and record wear.

The fixed coils and magnetic structure
of the V15 Type V have a lower imped-
ance than previous models, which makes
its frequency response less dependent on
the load capacitance and resistance. Out-
put level, however, has not been sacri-
ficed, due to the high efficiency of
Shure’s laminated pole-piece design. The
contact pins are gold-plated and the en-
tire body is encapsulated for long, trou-
ble-free life.

Other features of previous Shure car-
tridges have also been retained. The Dy-
namic Stabilizer, first used on the Type
IV, continues to damp the arm/cartridge
resonance. The brush, containing more
than 10,000 electrically-conductive fi-
bers, removes dust from the record
grooves ahead of the stylus and simulta-
neously discharges accumulations of
static electricity that can cause noise and
attract dust. The stabilizer requires an
additional 0.5 gram of downward force
to overcome its weight, so the arm must
be set for 1.5 grams to obtain the rated
tracking force of 1 gram on the stylus.
Swung all the way down, the stabilizer
serves as a stylus guard, and it locks in an
upward position when not in use.

In addition, a different type of guard
protects the Type V stylus. Called the
Side-Guard system, it is a square-cross-
section channel surrounding the stylus
shank. When the cartridge is subjected to
a side thrust, such as scraping the pickup
across a record, the entire stylus system
is pushed upward into the cartridge
body, guided by the angled walls of the
Side-Guard tube. This feature has no ef-
fect on the normal operation of the sty-
lus, and even offers protection against vi-
olent scrubbing motion that would
destroy an unprotected stylus.
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Enhancer/Stabilizer

Improve picture detail, sharpness.
Defeat copyguard. Reduce noise.

”f’,O e Fle ég. I
1392 “

shipping)

Full featured ENHANCER/STABILIZER,
MFJ-1421. Enhance Control dramatically im-
proves picture clarity, detail, sharpness, contrast.
See individual strands of hair, blades of grass.
Noise Cancel Control reduces snow, picture
noise. Gain Control improves faded picture.
Enhance before recording to cancel VTR and tape
loss. Makes copies as good as the original. En-
hance during viewing to bring out detail,
sharpness. Makes viewing quality of 6 hour mode
recordings comparable to 2 hour mode. Stabilize
Control removes copyguard. Stops picture roll
and jitter. Play copyguarded tapes on any TV set
(requires RF modulator). Duplicate any prere-
corded tapes. Use as distribution amplifier. 3 out-
puts. For video only. 7x2x6 inches.

Order from MFJ and try it. 1f not delighted,
return it within 30 days for refund (less shipping).

One year unconditional guarantee.

Order today. Call TOLL FREE 800-647-1800.
Charge VISA,MC. Or mail check, money order.

Write for free catalog.

Works with any
video tape recorder

CALL TOLL FREE ...
601-323-5869 in MS, outside continental USA.
ENTERPRISES,

800-647-1800

L FJ INCORPORATED

921 Louisville Road, Starkville, MS 39759
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'NEW INDOOR
ACTIVE |
ANTENNA

Covers 300 KHz - 30 MHz.
For SWL, BCL, VLF DXers.

Rivals long
wires

$79%.

shipping)

MFJ-1020 NEW INDOOR ACTIVE ANTENNA
sits on your desk ready to listen to the world. Rivals,
can often exceed, reception of outside leng wire. Un-
ique Tuned Active Antenna minimizes intermod,
provides RF selectivity, reduces noise outside tuned
band. Also use as preselector for external antenna.
Covers 300 KHz to 30 MHz in 5 bands. Adjustable
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
V battery for portable use. 110 VAC with optional
AC adapter, MFJ-1312, $9.95. )

Order from MFJ and try it. If not delighted,
retorn it within 30 days for refund (less shipping).

One year unconditional guarantes.

Order today. Call TOLL FREE 800-647-1800.
Charge VISA, MC. Or mail check, money order.

Write for free catalog.

CALL TOLL FREE ... 800-647-1800
601-323-5869 in MS, outside continental USA.

M FJ ENTERPRISES,

INCORPORATED
\__ 921 Louisville Road, Starkville, MS 39759/
CIRCLE NO. 32 ON FREE INFORMATION CARD
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The final feature of the Type V is not a
part of the cartridge at all. Yet in many
respects it is the most important consid-
eration from the standpoint of the typical
user. Since one of the most critical tasks
in setting up-a music system involves the
correct mounting of the phono cartridge
in the headshell, it is vital that the user be
able to do this job properly.

If the stylus is not removed during this
process, there is a real danger of damag-
ing it. Even if you do remove the stylus,
you risk dropping parts used in the
mounting assembly.

Shure has simplified this process by
providing plastic captive nuts that slide
into slots on the cartridge body and are
retained there while one inserts the
screws from the other side of the
headshell. The major innovation, howev-
er, is the provision of a precisely ma-
chined mounting jig that holds the car-
tridge body in place (with the stylus
removed) while the headshell is being
fastened to it.

With the cartridge correctly installed
and oriented, a plastic /eveling stylus is
inserted into the cartridge body. This is
use to rotate the entire headshell (if nec-
essary), ensuring that the playing stylus
will be perpendicular to the record sur-
face. When the leveling stylus is removed
and the playing stylus inserted, the V15
Type V is fully mounted.

This procedure is much easier (and
faster) to do than to describe. It should
require no more than a minute or two. It
also seems to be at least as accurate as
any other alignment system we have
used.

Replacement styli for the V15 Type V
are the VI5S5V-VNS5SHE, nude hyperellip-
tical tip; the VIS5V-G-VNS5G, nude
spherical tip; and the VNS578E biradial
tip optional 78-rpm stylus.

Laboratory Measurements. The
Shure V15 Type V was installed in a
moderately massive tonearm (about 18
grams). [t was operated at its rated -
gram force, except when we determined
its minimum tracking requirements (for
which it had to be operated at 0.75 grams
or less). At | gram, it played every part of
the Shure “Audio Obstacle Course”
records (ERA III and ERA IV), plus all
our other high-level test records. In the
test tonearm, the cartridge resonated at 8
to 9 Hz, not far from the ideal 10-Hz
range. The Dynamic Stabilizer damped
the resonance so effectively that we had
to disable it to get a positive indication of
any arm resonance. The cartridge output
at 3.54 cm/s was 3.4 MV, with the chan-
nel levels balanced within 0.4 dB. The
vertical stylus angle was the rated 20
degrees.

We measured the frequency response
of the cartridge with the CBS STR100
test record, loading the cartridge with its
rated 47,000 ohms and a number of ca-
pacitance values from 70 to 440 pF. The
flattest response was obtained with 280
pF, close to the rated 250 pF, and we
used this value for all other tests. The fre-
quency response was flat within +0, — 1
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dB from 40 to 15,000 or 20,000 Hz, de-
pending on the channel.

Channel separation was about 26 dB
up to 10,000 Hz, and 14 dB at 20,000 Hz.
The smooti, wide response of the car-
tridge was further demonstrated by its
response to the 1000-Hz square wave on
the CBS STR112 test record. The play-
back waveform had almost no overshoot
and a very slight ringing on its flat por-
tions (mostly from the record, which
rings at about 40,000 Hz).

The tracking distortion was measured
in the midrange with the Shure TTR-102
test record, and at high frequencies with
the TTR-103 record. The TTR-102 has
IM distortion test bands with 400 and
4000 Hz signals, at levels from 6.9 to 27.1
cm/s. The output of the cartridge was
measured on a standard IM analyzer.
The distortion varied randomly between
1 and 1.7% over the full range of levels.
These are roughly the residual levels on
the record, and they confirm the excel-
lent linearity and trackability of the car-
tridge at low and middle frequencies.

The TTR-103 record has shaped 10.8-
kHz tone bursts at a 270-Hz rate over a
range of velocities. The effectiveness of
the Microwall/Be shank in improving
high-frequency trackability was shown
by the negligible distortion reading from
the cartridge output—0.7% from 15 to
30 cm/s—probably the residual distor-
tion of the setup.

User Comment. It is difficult to find
anything significant in the performance
of the V15 Type V to criticize.

With a response flatness rivalling that

Response to square-wave test.

of some amplifiers, sufficient trackability
to cope with any signal it will encounter
on today's disc recordings, better chan-
nel separation than most records and
many FM tuners, and distortions so low
that they cannot readily be distinguished
from the residual levels on available test
records, the Type V would seem to be a
virtually ideal cartridge.

The playback sound from the V15
Type V had no characteristic coloration
or quality that we could detect. What one
hears is what is on the record—for better
or for worse.

The owner of a VI5 Type V can not
only be assured that he has purchased
one of the finest cartridges that money
can buy, but that he has installed it in the
optimum manner to deliver its full per-
formance. That is no small achievement,
in our view. —Julian Hirsch
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3.7 million reasons why the ATARI
Home Computer is something to see.
The display screen used with our computers
is composed of 192 horizontal lines, each
containing 320 dots. Delivering color and
luminosity instructions to each dot for a
second requires 3.7 million cycles...a lot
of work for the normal 6502 processor.

That's why the ATARI computer has
equipped its 6502 with its own electronic
assistant. It's called ANTIC, and it handles
all the display work, leaving the 6502 free
to handle the rest. What this means to you
is uncompromisingly spectacular display
capabilities without loss of computer
power needed to carry out the demands
of your program.

That's a quality you just don't find in . ot ?
ordinary personal computers. And it's ¥ AW
one of the reasons some computer
experts say that ATARI computers are
so far ahead of their time.

There’s more....which is what
you'd expect from ATARI.
Language. The ATARI Personal
Computer uses several program-
ming languages to give the user
maximum control of its extraordi-
nary capabilities. PILOT, Microsoft
BASIC and ATAR!I BASIC are
understood and spoken by the
ATARI computer. You'll also find
our Assembler Editor cartridge
indispensable for machine
language programming.

©1981 Atari, Inc.
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Sound. An ATARI computer has four sound
generators, or voices, activated by a sepa-
rate microchip. This leaves the principal
microprocessor chips free to perform other
tasks. And you can take full advantage of
this capability which is designed

for easy programming.

Change. ATARI Home Computers have
been designed to miake change and
expansion easy. The ATAR! computer has a
modular operating system* that can be easily
replaced as new technology develops. If you
need it, memory expansion requires N0 more
than inserting additional RAM modules*
And the ATARI ROM cartridge system also
makes it easy to change languages. In short,
! your ATAR| computer won't be obsoleted by
future developments ... beause it already
incorporates the future.

Sharing. To learn more about the amaz-
ing capabilities of ATARt computers, visit
your local computer store for a demon-
stration. Or send for our Technical
User's Notes. intended for the serious
programmer. They are only $27 and
contain a lot more information about
our computers’ spacial capabilities

than most companies could tell.

See your ATARI dealer, or send

$30 ($27 plus $3 postage and

handling), payable to ATARI, to
Technical User’'s Notes, c/o

ATARI Customer Service, 1340
Bordeaux Avenue, Sunnyvale,

CA 94086.

*ATAR! 800™ computer only.

o A Warner Communications Company
CIRCLE MD. 59 ON FREE INFORMATION CARD

WWW arrerieaniadiahietory com
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Sanyo Model 91C85 197 Color TV Receiver

he Sanyo 91C85 is a 19" table-top

color receiver with an 82-channel
varactor-controlled tuner that is simple,
yet elegantly designed. With it, the view-
er can precisely adjust each channel fre-
quency via a control assembly mounted
behind the front panel. Any 12 channels
(both uhf and vhf) can be programmed
into the illuminated front-panel selector
and then accessed directly by UP/DOWN
pushbuttons, or with a wireless remote
control.

Another front-panel feature is Sanyo’s
“Trimatic” color control. It consists of
three pushbuttons that, respectively, set
the TINT/COLOR, BRIGHTNESS/CON-
TRAST, and automatic fine tuning (AFT).
Otherwise, the front panel is
sparse—with VOLUME/ON being the
only additional control. The 91C85's re-
mote control is similarly clutter-
free—containing only one channel selec-
tion, VOLUME UP/DOWN, and POWER
ON/OFF buttons. The set’s dimensions
are 17Y/,"H by 24Y," W by 18/,"D. Sug-
gested retail price, including remote con-
trol, is $540.

General Description. The Model
91C8S contains five pc boards, two of
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which are mounted back-to-back—per-
forming the channel selection, remote
control, and vhf/uhf tuning. All of the
i-f, video, audio, and deflection circuitry
is contained on the main signal circuit
board, which is mounted horizontally be-
low the picture tube. A small pc board,
about 2” by 2”, houses the three front-
panel pushbutton switches that select
manual or automatic control of aft,
tint/color, and brightness/contrast. A
sixth pc board (part of the picture tube
socket assembly) contains all the amplifi-
er adjustments for red, green, and blue
video output.

The outer sleeve of the tuner (Fig. 1)
controls a three-position switch corre-
sponding to the frequency range of the
associated channels, i.e., VHF LOW, VHF
HIGH, and UHF. The tuner’s inner shaft
operates the fine-tuning potentiometer.
Next to each display window is a light
that illuminates the particular channel
you are watching.

The two pushbuttons controlling the
UP/DOWN channel selection operate via
the Mitsubishi /CI160] shown in Fig. 2.
This chip accepts commands to step its
four-bit ring counter up or down. The
counter responds with a binary signal,

WWW ammerazanadioRietary com

which is then decoded and translated
into a precise voltage that tunes in the
channel you have selected.

The remote control sends out an ultra-
sonic signal that is decoded at the receiv-
er by another IC (not shown). The
up/down signals coming from this IC are
then processed by /C1601, just as if they
had come from the set’s UP/DOWN
pushbuttons on the front panel.

Other important technical features in-
clude the SAW (Surface Acoustic Wave)
filter, which eliminates the need for addi-
tional i-f alignment, and the use of auto-
matic control circuits for chrominance
phase angle, determination of fleshtones,
and proper video levels.

A power IC provides dc regulation for
the 123-V B+ line. The three low-volt-
age dc sources (one 15-V and two inde-
pendent 12-V sources) are derived from
the flyback transformer. Each voltage is
regulated by a zener diode. A single IC
provides the sync separation, noise can-
celling, and the vertical and horizontal
sweep signals. Two transistors are used
in the horizontal flyback, and three tran-
sistors perform the vertical output ampli-
fication. The 28-kV high-voltage supply
ts rectified by a conventional three-diode

POPULAR ELECTRONICS
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RADAR WARNING RECE IVER
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What makes this radar detector =~ —

so desirable that people
used to willingly wait months for it?

Anyone who has used a conventional passive radar
detector knows that they don’t work over hills, around
corners, or from behind. The ESCORT® radar warning
receiver does. Its uncanny sensitivity enables it to pick
up radar traps 3 to 5 times farther than common de-
tectors. It detects the thinly scattered residue of a radar
beam like the glow of headlights on a dark, foggy road.
You don't need to be in the direct beam. Conventional
detectors do. Plus, ESCORT's extraordinary range
doesn't come at the expense of more false alarms. In
fact, ESCORT has fewer types and sources of false
alarms than do the lower technology units. Here's how
we doit.

The unfair advantage

ESCORT's secret weapon is its superheterodyne
receiving circuitry. The technique was discovered by
Signal Corps Capt. Edwin H. Armstrong in the military's
quest for more sensitive receiving equipment. ESCORT's
Varactor-Tuned Gunn Oscillator singles out X and K
band (10.525 and 24.150GHz) radar frequencies for close,
careful, and timely examination. Only ESCORT uses this
costly, exacting component. But now the dilemma.

The Lady or The Tiger

At the instant of contact, how can you tell a faint
glimmer from an intense radar beam? Is it a far away
glint or a trigger type radar dead ahead? With ESCORT
it's easy: smooth, accurate signal strength information.
A soothing, variable speed beep reacts to radar like a
Geiger counter, while an ifluminated meter registers fine
gradations. You'll know whether the radar is miles away
or right next to you. In addition, the sound you'll hear is
different for each radar band. K band doesn't travel as
far, so its sound is more urgent. ESCORT keeps you
totally informed.

The right stuff

ESCORT looks and feels right. Its inconspicious size
(1.5Hx5.25Wx 5D}, cigar lighterpowerconnectorandhook
and loop or visor clip mounting make installation easy,
flexible, and attractive. The aural alarm is volume ad-
justable and the alert lamp is photoelectrically dimmed
after dark to preserve your night vision. And, a unique
city/highway switch adjusts X band sensitivity for
fewer distractions from radar burglar alarms that share
the police frequency while leaving K band at full strength.

Made in Cincinnati
Another nice thing about owning an ESCORT is that
you deal directly with the factory. You get the advantage

of speaking with the most knowledgable experts avail-
able and saving us both money at the same time. Further,
in the unlikely event that your ESCORT ever needs re-
pair, our service professionals are at your personal
disposal. Everything you need is only a phone call or
parcel delivery away.

Carrying case
and

visor clip
included

Corroborating evidence

CAR anc DRIVER . . . “Ranked according to perfor-
mance, the ESCORT is first choice . . . it tooks like
precision equipment, has a convenient visor mount,
and has the most informative warning system of any
unit on the market . . . the ESCORT boasts the most
careful and clever planning, the most pleasing packag-
ing, and the-most solid construction of the lot.

BMWCC£ ROUNDEL . . . “The volume control has a
‘silky’ feel ta it; in fact, the entire unit does. If you want
the best, this is it. There is nothing else like it

PLAYBOY . . . "ESCORT radar detectors . . . (are)
generally acknowledged to be the finest, most sensitive,
most uncorzpromising effort at high technology in the
field!

PENTHGHSE ... “ESCORT's performance stood out
like an F-15 in a covey of Sabrajets.”’

AUTOWEEK . .. “The ESCORT detector by Cincinnati
Microwave . . . is still the most sensitive, versatile
detector of the lot”’

The acid test
There’s anly one way to really find out what ESCORT
is all about We'll give you 30 days to test it for
yourself. If you're not absolutely satisfied, we'll refund

WWW ammeraaanadioRietary com

your purchase as well as pay for your postage costs to
return it. In fact, try an ESGORT and any other detector
of your choice. Test them both for 30 days and return
the one you don’t like. We're not worried because we
know which one you'll keep. As further insurance for
your investment, ESCORT comes with a full one year
limited warranty on both parts and labor. This doesn't
worry us either because ESCORT has a reputation for
reliability. We know that once you try an ESCORT,
radar will never be the same again. So go ahead and
do it. Order today.

You don't have to wait
Just send the following to the address below:
3 Your name and comalete street address.
J How many ESCORTs you want.
O3 Any special shipping instructions.
O Your daytime telephone number.
3 A check or money arder,

T[]

Visa and MasterCard buyers may substitute
their credit card number and expiration date for
the check. Or call us tell free and save the trip
to the mail box

CALL TOLL FREE. . . . 800-543-1608
INOHIO CALL. ... ... 800-582-2696

ESCORT (Includes everything). . . . $245.00
Ohio residents add $13.48 sales tax.

Extra speedy delivery
If you order with a bank check, money order,
Visa, or MasterCard, your order is processed for
shipping immediately. Personal or company
checks require an additional 18 days.

ESCORT

RADAR WARNING RECEIVER

O CINCINNATI MICROWAVE
Department 731
One Microwave Plaza
Cincinnati, Ohio 45242
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Fig. 1. A cut-away view of the tuning control.

series arrangement on the high-voltage
flyback winding.

Laboratory Tests. We tested the unit as
we received it—right out of the factory-
sealed carton. Test results are summa-
rized in the Table. During testing, all r-f
signals were supplied to the set through
its 300-ohm antenna input terminals.

Vhf and uhf tuner sensitivity (30 uV at
66.0 dBm, and 38 pV at 63.5 dBm, re-
spectively) reflect the high performance
of both the tuners and their r-f-input cir-
cuits. Similarly, the noise figures at the
video detector (10 dB for vhf and 16 dB
for uhf) mean a clear picture without
“snow’’ for the viewer. (Truly excellent
noise figures would be somewhat low-
er—say, 8 dB for vhf; 12 dB for uhf—but
this set’s performance is about as good as
any in its price range.) A video band-
width of 3.55 MHz, measured at the vid-
eo detector, is wide enough to give a
sharp picture with good detail.

To quantify picture ‘“‘sharpness” we
adjusted the high-frequency portion of
the video signal between the video detec-
tor and the CRT with the sharpness con-
trol. At the maximum sharpness setting
(Fig. 3), the video response 1s rolled off 3
dB at 3.6 MHz, and very little “over-
shoot” (silhouettes around the image
edges) is apparent. By way of compari-
son, the minimum sharpness setting (Fig.
4) rolls off the video response 3 dB at 3.45
MHz, producing a picture with much
softer definition.

A similar, but less subjective test in-
volved the use of a color-bar generator.
Figure 5 shows the color-bar pattern at
the video input, and Fig. 6 shows its ap-
pearance at the first video amplifier, after
passing through the vhf tuner and detec-
tor section. Not the slight overshoot due
to the peak in the high-frequency re-
sponse. Whereas the pattern appeared
virtually undistorted when the sharpness
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SANYO MODEL 91C85
19” COLOR TV RECEIVER
LABORATORY DATA

Parameter Measurement

Sensitivity, vhf (Ch. 2):
Sensitivity, uht (Ch. 50):
Noise figure, vhf (Ch. 2):
Noise figure, uhf (Ch. 50):
Overall video bandwidth:

Tuner oscillator frequency stability:

Horizontal nonlinearity:

Vertical nonlinearity:

Voltage regulation, 123 V dc:
(105to 130 V ac)

Voltage regulation, 28.5 kV:
(105to 130 V ac + min./max.
brightness and contrast

Dc restoration:

control was set to minimum sharpness,
vertical white lines, indicating over-
shoot, appeared when this control was
set for maximum sharpness.

The stability of the tuner’s local oscil-
lator was tested over a period of six
hours, with line-voltage variations be-
tween 105 and 130 V ac, and the set’s
automatic fine tuning (aft) disabled. Un-
der all conditions, the oscillator response
was within 0.35 MHz of the exact fre-
quency needed to receive a particular
channel.

Horizontal and vertical nonlinearity
were also measured over a six-hour peri-
od, using a raster format. We measured
the width and height of the squares at the
far left, right, top, and bottom of the
screen, and compared them with a square
at the center. The horizontal discrepancy
was 2% on the left, 19% on the right. Ver-
tical discrepancy was 1% at the top, and
0% (undetectable) at the bottom. In oth-
er words, image distortion (pin-cushion-
ing) is negligible at the edges of the
screen.

Convergence was a comparably excel-
lent 99%. Reds, greens, and blues are
clear and undiluted.

The 123 V from the dc power supply
was found to vary no more than 4% over
the 105 to 130 V ac range.

—17.2dBmV
—14.7 dBmV
10dB

16 dB

3.55 MHz

+0.35 MHz; 90%
2% left, 1% right
1% top, 0% bottom
96%

90%

98%

The regulation of the high-voltage
power supply was similarly tested at vari-
ous line voltages and at different levels of
brightness and contrast. We found a drop
of approximately 10% when the line
voltage was at its minimum and the
brightness at its maximum setting. There
was, however, no “blooming” of the col-
or picture.

Interference on channel 2 was barely
noticeable with a 4-W citizen’s band
transmitter (28 MHz) radiating just 60
feet away from the TV set. The vhf tun-
er’s 300-ohm input contains a high-pass
filter which, together with the 300/75-
ohm balun helps to keep such interfer-
ence to a minimum.

Airplane flutter, too, is minimized by
an automatic gain control (agc) that uses
a multiple-stage r-c circuit. Thus, when a
plane is overhead, amplitude distortions
in the r-f and i-f signals are compensated
by a stage with a short time constant. As
the aircraft reflection fades, the longer
time constants compensate.

Dc restoration is close to 98%, and is
provided by the same circuit that adds
the Y signal to the RGB output. This
produces very vivid, pure colors.

Finally, the simple 3" by 5" oval
speaker was found to produce adequate,
ordinary TV audio.

1C1601
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Fig. 2. The Mitsubishi IC1601 controls channel selection.
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Comments. The electronic performance
tests verified what we saw: The Sanyo
Model 91C85 produces excellent color
pictures with strong, pure reds, greens,
and blues. Depending on the brightness/
contrast setting, however, pastel colors
were sometimes suppressed, making
some nature scenes appear unnaturally
bright.

While the varactor tuner in the set we
tested may not have been aligned for its
maximum sensitivity and noise perfor-
mance (our measurements of these pa-
rameters fell a bit short of Sanyo’s specs),
the receiver still worked quite well, even
in fringe reception areas. We were partic-
ularly impressed with the stability and
accuracy of the tuner oscillator, and
found that the deflection circuits pro-
duced a very linear, well-converged color
picture.

The electronic tuning section func-
tions as designed, though not including
the 23 midband and superband cable
channels may be a very minor drawback
for some people. (Sanyo’s 91C89 in-
cludes this feature, as well as a few others
for $89 more.)

All-in-all, we found this to be an excel-
lent 19” color set, with a well-engineered
chassis, simple, reliable circuitry, and ac-
cessible test points for easy
servicing. —Walter Buchsbaum

CIRCLE NO. 103 ON FREE INFORMATION CARD
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Fig. 3. Max. sharpness shows overshoot.

B 3
Fig. 4. Min. sharpness shows softer detail.

JULY 1982

Fig. 5. Color-bar signal at the video input.

“I'll give you a
free one-year
membership in

my video camera

club just for

filling out a simple
questionnaire.”

Already, thousands of video enthusiasts have joined VC 2000, entitling

them to:

* Basic video camera instruc-
tional tapes at discount prices

e Instructional tapes on how to
set up a video business

e A quarterly newsletter with
state-of-the-art development in
the world of video

e Discount prices on blank cas-
settes and equipment

¢ And many more benefits

But, you can enjoy these same
benefits on a one-year member-
ship at absolutely no cost, just
by filling out a simple question-
naire, describing your video
playing or shooting activities.
This questionnaire will help me
find new ways to serve the needs

of video enthusiasts. You may
also request additional question-
naires for friends to let them
qualify for membership, too.

Act now, to qualify for your
free membership. Use the
coupon below or my toll-
free number to request
your questionnaire.

1 800 428-6163

{except in Alaska or Hawail)

1 800 692-6043

{In Indiana).

Sl tites

Kartes Video Communications. Inc.

Please send my questionnaire(s) which | will fill cut and return to you in
return for a one-year free membership in VC 2000.

Name

Address B

City

State Zip

I will also need

number of questionnaires to give to friends.

i,

A Club for Video Camera Owners
VC 2000, 10 East 106th Street, Indianapolis, IN 46280

CIRCLE NO. 28 ON FREE INFORMATION CARD
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Leaming
electronics
iS nO picnic.

e

At any level it
takes work and
a few sacrifices.
But with CIE,
i’s worth it.
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Whoever said, ‘“The best things in life
are free;’ was writing a song, not living
a life. Life is not just a bowl of cherries,
and we all know it,

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

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

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

Why electronics training?

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

Which CIE training fits you?

Beginner? Intermediate? Advanced?
CIE home study courses are designed
for ambitious people at all entry
levels. People who may have:

1. No previous electronics knowledge,
but do have an interest in it;

2. Some basic knowledge or experience
in electronics;

3. In-depth working experience or
prior training in electronics.

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

Many people can be taught
electronics.

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

CIE specializes exclusively in
electronics.

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

Learning electronics is a lot more
than memorizing a laundry list of

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

Programmed learning.

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

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

Experienced specialists work
closely with you.

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

answer your question in terms you can
understand.

CIE prepares you for your FCC
License.

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

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

Associate Degree

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

Today is the day. Send now.

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

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

is simulated.

[ N N N BN N B R N N N B B B |
Cleveland Institute of Electronics, Inc.

1 Cl

Print Name

1776 East 17th Street, Cleveland, Ohio 44114

[J YES...I want to learn from the specialists in electronics — CIE. Send me my FREE
CIE school catalog...including details about the Associate Degree program...plus my
FREE package of home study information.

Address

Apt.

City

MAIL TODAY!

WWW ammerna2atadiohisetary com

State B

Zip

Age Phone (area code)

Check box for G.]. Bill bulletin on Educational Benefits: [1 Veteran

Pattern shown on
oscilloscope screen

PE- 66

[0 Active Duty
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Systems Group Model 2529 Microcomputer

ODERN microcomputer sys-

tems are exhibiting great com-
puting power and functionality unimag-
ined only a few years ago. One such
product is the Systems Group’s Model
2829. Friced at $9565, the basic system
comes with 128K bytes of RAM, four se-
rial and two parallel 1/0 ports, one dou-
ble-sided floppy, and one 10M-byte hard
disk. Among the software available are
MP/M 1.1 at $435, MP/M 1I at $585,
and Oasis at $995. CP/M comes as stan-
dard equipment.

Characterized by its manufacturer as
well-suited for business, industry, and
educational needs, the Model 2829 is in
many ways the most powerful system we
have tested to date. But don't let sheer
power fool you: we found some question-
able items that have to be considered be-
fore an investment in a system like this is
justified.

The Micro That's a Minl. The 2829 is
unlike any other system we've reviewed
since it couples Winchester storage with
multi-user/multi-tasking capability.
Moreover, the 2829 should be considered
a minicomputer simply because it offers

28

the computing functionality of much
larger machines.

This computer uses a 4-MHz Z80A
microprocessor and is built around an 8-
slot, S-100 bus motherboard that meets
IEEE 696.1/D2 conventions. Meeting
these conventions implies that the system
can handle 8-bit and 16-bit processors
while allowing master/slave bus opera-
tions—something that this particular
manufacturer hasn’t taken full advan-
tage of.

The heart of the system is the Model
CPC-2810 processor board—which in-
cludes the Z80A, four serial ports, two
parallel ports, a real-time clock, and a
vectored interrupt structure. Working in
conjunction with the processor board are
two Model OM6400, 64K-byte bank-
selectable dynamic memory boards for
single- or multi-user applications. In ad-
dition, the System 2829 includes a
Memorex 101 Winchester 10M-byte
drive and a Model FD1160 double-
density/double-sided floppy. capable of
1.2M bytes of storage.

Interestingly, the Memorex drive is be-
ing replaced with Fujitsu or Quantum
drives. This is because the Memorex

WWW ammerna2atadiohistary com

drives have exhibited reliability prob-
lems, and are of limited capacity. Also,
since many system designers experienced
difficulties with the original Memorex
drive, even Memorex has abandoned the
design in favor of the Fujitsu product.

The 2829’s floppy disk system is sup-
ported by the Model FDC-2800 floppy
disk controller, that has onboard sector
buffering and full direct memory access
(DMA) functionality. This card uses the
NEC-765 controller in concert with a
Z80A DMA chip. The Model HDC-2800
hard disk controller from Morrow De-
signs can control up to four daisy-
chained Winchesters.

Although the processor board has
both serial and parallel ports, all inter-
facing to the outside world is handled via
personality modules that are mounted on
the back panel.

The Supply That Protects. In the case
of a high-performance microcomputer,
the power supply not only provides sys-
tem power but also serves to protect the
system against loss of power due to pow-
er-line surges. The 2829 system’s supply
is a linear design that provides unregulat-

POPULAR ELECTRONICS
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edvoltagesof§ Vat [6 A, £ 16 Vat 2.5 A,
and exhibits a 20-ms holdup time after
removal of ac power. The regulated por-
tion of the supply is SV at 5 A,24 Vat 5
A,and — 5VatlA.

The power is tied to the motherboard
midway in the bus structure. This is im-
portant to ensure that sufficient power is
provided to all boards on the bus—a fac-
tor frequently forgotten by many S-100
bus system designers.

In conjunction with the power supply,
there are two unfused convenience out-
lets located on the rear panel of the enclo-
sure. These can be used to provide power
to printers, terminals, modems, etc.
However, care must be taken to ensure
that the maximum switched load never
exceeds 9 A.

The power-supply system also allows
either 115 V ac or 220 V ac to be used,
and features a HI/LOW switch for opera-
tion with less-than-predictable local
POWET SOUrces.

System cooling is accomplished via a
rear-mounted fan. This fan provides a
Venturi effect, moving hot air up and
away from the lower component areas
while circulating air over the card rack

computers

minal operation and the fourth port (3)
was configured for printer operation at
300 baud. Our model employed the serial
ports as dual asynchronous receiver
transmitters. We could have requested
synchronous I/0 (SIO) ports—an option
available at additional cost.

To bring the system up, we attached a
MicroTerm ACT 1A CRT, configured
for 9600 baud on port 0. We then booted
CP/M from the distribution diskette, as
suggested by the documentation. We
used this for initial system checkout to
determine if the system did, in fact, sign
on—which it did, with a fair amount of
speed.

Unlike other formats that store the
CP/M system on the reserved tracks of
the diskette, the Systems Group stores
CP/M as two files—CPSYS.SPR and
CBIOS.SPR. The first contains Digital
Research’s Console Control Processor
(CCP) and BASIC Disk Operating Sys-
tem (BDOS) modules in their page-
relocatable format. A loader, provided
by the manufacturer, is used to load these
files and execute them, thus speeding up
system operation. This precludes reload-
ing the CCP on warm boots: a jump to lo-

diskette is placed in the floppy drive, the
system boots from it; otherwise a boot
takes place off the hard disk system.

Once booted under MP/M, we format-
ted the hard disk—the operating system
takes into account any premapped de-
fects and locates others, mapping them
into the BDOS and directing the system
to reserved tracks. The version we booted
allows the use of both the floppy and the
hard disk, and only one console. The sys-
tem we transferred to the hard disk sup-
ports three consoles and a printer. (You
can establish up to 14 consoles, but you
have to. “grow” the system in terms of
memory and I/0 modules.)

Hardware Evaluation. In the case of
the motherboard, the designers followed
current conventions by providing passive
termination, ground planes between the
signal paths, and full power grounds.
Scope tests of the board, with the proces-
sor performing transfers between the
disk controllers and memory, showed no
crosstalk or ringing. Other signals were
clean square waves without “rounding”
or degraded rise time due to board
capacitance.

and past the disk systems before exhaust-
ing it. Fresh cool air is brought in via a
filter on the front panel.

What We Tested. The system we evalu-
ated consisted of a 10M-byte Winchester,
1.2M-byte floppy, 128K-byte dynamic
memory, and four serial ports with I/0
personality cards. There was no parallel
port implementation. Everything is
housed in a very sturdy metal enclosure
that requires only sliders to be added to
fit in a standard 19-in. RETMA rack.
As shipped, three ports—0, 1, and
2—came configured at 9600 baud for ter-
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Using an 8-slot motherboard, a hard-disk controller
is combined with a floppy controller having DMA capability.

cation zero is effected instead, and a disk
reset is performed.

Using this technique, one version of
CP/M fits any memory size. In addition,
since reserved tracks aren’t used, you can
add additional drivers to CP/M without
worrying about running out of space to
store the system. We liked this since it
meant we didn’t have to SYSGEN each
diskette.

Once we were assured that the system
did, in fact, operate, we then re-booted
using MP/M 1.1. Booting takes place ei-
ther at power on or by depressing the
front panel RESET switch. When a

WWW akherieaniadimhictary com

We like the diagnostic LEDs on the
CPU and memory boards that advise
when a segment is being used and for how
long. We “fooled” the machine by partly
disabling a segment (a 16K-byte block)
to force an error. This error was then
easy to locate using the LEDs.

Although the power supply does have
fold-back time in case of power failure,
the 2829 does not employ this feature to
automatically save any data currently in
memory. However, fold-back time is
used to prevent a hard-disk crash since
sufficient time exists to pull the head
back from the media.
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‘Because most PC's use their expansion
for both added memory and peripheral
erfaces, you may be forced to choose one
the cher. Add memory, lose peripherals.
d vice versa.
_The Apple Il was designed with an array
of built-in connecters and interfaces that
- leave ycu room to grow, even when you
upgrade to maximum RAM.
~ Take a bottoms-up tour of the opposite
age, and consider the possibilities.

l‘f{he Apple 11 Itself. Its szandard 128K
RAM is twice what some of the most
wetful PC'’s offer as standard. Upgrade
'to a maximum 256K RAM, and you've still
pat four unused expansion slots.
Disk II1 Drives. Dmsy—cham up to three
them with the Apple III's built-in drive,

t through a bacE panel connector, for
stal of 560K floppy disk storage.

Dur new ProFile? Mass storage made
personal with a very quick, very quiet 5-Mb
rd disk. Ideal for software development or
a base applications.
" Monitor. Shown is our standard Monitor
with i 1rs crisp green phosphor display. But
g}; e I1l can drive any popular black

te or color monitor. 15-color graphics

‘abnhty is standard.

“CAN’T COPE WITH
SIMPLE ADDITION.

Silentype™ Personal Printer. Very afford-
able, virtually noiseless, and perfact for
rough copy, B&W graphics and quiet offices.

Letter Quality Printer. For pro‘essional
caliber word processing with Apple Writer 111
software. The Apple Il can drive virtually
any printer in any task, from preparing
reports to printing forms.

Color Plotter. To make the colorful most
of the Apple lII's high res graghics in charts,
graphs and designs.

Phone Modem. Which, with Access 111
asynchronous communications so‘tware,
lets you communicate with other PC’s or
with mainframes at up to 9600 bps.

Only the Apple Il can handle all of the
above, all at once, without losing izs memory.
And even though you may never configure
your system just like this, its important to
know how far you can grow. With a couple
of OEM Prototyping Cards. Or your own
specialized peripherals. Or future technology.

See your authorized Apple dealer for a
spec-to-spec comparison of the Apple III
and the most muscular new PC's.

You'll find that, even with 256K, most of
them just can't stack up.

4
The personal computer. iﬂpple

pple uo—nptxer Inc, Adxe'txsmg md Promouon Dept . 20525 Mariani Ave., Cupertino, CA 95014 NOTE Arple Comther dJoes not cunenr.lv manu{acture or
e distribute color monitors. graphics plotters or telephone Gisak e Apple is a registered trademark of Apple Computer Inc.
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TRAIN FOR
ONE OF THESE
MONEY-MAKING
CAREERS!

ELECTRONICS TECHNICIAN « COMPUTER
PROGRAMMER ¢ TELECOMMUNICATIONS
INSTALLER TECHNICIAN ¢ ELECTRONIC
EQUIPMENT SERVICEMAN ¢ CABLE TV INSTALLER

NEW — Fiber Optics * Robotics

17 SCHOOLS FROM COAST TO COAST OFFER 15
DIFFERENT COURSES — FROM 6 WEEKS TO
2 YEARS

Read what 2 outstanding graduates say:

“Thank you for your aid in finding this position. I am working
in industrial electronics including design, layout and
maintaining the machinery which makes capacitors. Any help
| can offer future graduates of N.I.T., please call.”

JOEL R. KALWAT

“I’m working for G.E. Medical Systems. | have a company
car, an expense account, and made $27,000 this year. Not
bad for an N.I.T. student. I'm presently a field engineer
support CT/T (or CAT) Scanners. It’s a great job.”

STEVE BLAZE

ELECTRONICS STUDENTS WORK WITH STATE OF
THE ART TRAINING EQUIPMENT.

WP e

Keithley’s Model 130

Hitachi Oscilloscopes. . .
Digital Multimeter. . .

a stable, reliable display to
rugged and reliable. test the circuits you build
Issued to all EET students. in N.I.T. labs.

SEND FOR FREE FACTS
NO cost or obligation!

TS

" National nstituie
¥, of lechnology,,
A MAIL COUPON TODAY! 3
| NATIONAL INSTITUTE OF TECHNOLOGY, DEPT. MPC82
| 1701 West Euless Blvd. Suite 320, Euless, TX 76039
0 1 am interested in your brochure of career courses in
electronic engineering technology

O 1 am interested in career information on computer
programming.

|
I
!
|
|
[
I
|
|
[
|
[
I
[

: NAME AGE

| ADDRESS

E CITY/STATE/ZIP

| LASTGRADECOMPLETED______ VETERAN__
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computers

We rated the hardware very good, and found the design con-
servative and straightforward in its handling of the bus and pro-
cessor. The only serious hardware fault we fou