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THE PROWRITER COMETH.

{And It Cometh On Like Gangbusters.)

Evolution.

It’s inevitable. An eternal
verity.

Just when you think you've
got it knocked, and you're
resting on your laurels, some-
body comes along and makes
a dinosaur out of you.

Witness what happened to
the Centronics printer when
the Epson MX-80 came along
in 1981.

And now. witness what's
happening to the MX-80 as
the ProWriter cometh to be
the foremost printer of the
decade.

SPEED

MX-80: 80 cps, for 46 full lines
per minute throughput.
PROWRITER: 120 cps, for

63 full lines per minute
throughput.

GRAPHICS

MX-80: Block graphics
standard, fine for things like
bar graphs.

PROWRITER: High-resolu-
tion graphics features, fine
for bar graphs, smooth curves,
thin lines, intricate details, etc.
PRINTING

MX-80: Dot matrix business
quality.

PROWRITER: Dot matrix
correspondence quality, with
incremental printing capability
standard.

FEED

MX-80: Tractor feed standard;
optional friction-feed kit for
about $75 extra.
PROWRITER: Both tractor
and friction feed standard.
INTERFACE

MX-80: Parallel interface
standard; optional serial
interface for about $75 extra.
PROWRITER: Parallel and
serial interface standard.
WARRANTY

MX-80: 90 days, from Epson.
PROWRITER: One full year,
from Leading Edge.

PRICE

Heh. heh.

Distributed Exclusively by Leading
Edge Products, Inc., 225 Turnpike
Street, Canton, Massachusetts
02021. Call: toll-free 1-800-343-6833:
or in Massachusetts call collect
617) 828-8150. Telex 951-624.

LEADING
EDGE.

For a free poster of “Ace”
{Prowriter’s pilot/ doing his thing,
please write us.
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NO. 3 IN A SERIES.

GUARDING

YOUR

MILITARY
EXPERIENCE

USE YOUR SKILL.

Why let all the time and
training it took to learn your skill
go to waste. Put it to work-for
you and for your community-in
the Army National Guard.

Qualified veterans can
join the Army Guard at their last
active service rank. And if you've
had military experience in Com-
bat Arms-Infantry, Field or Air
Defense Artillery, Armor or En-
gineers-or in medical or com-
munications specialties, your
skill is high priority today.

Give the Army Guard just
two days a month, plus two
weeks annual training (possibly
some initial refresher training])
and you can earn extra money
and enjoy benefits that will help
in securing your future.

Over 400 specialties are
atwork in the Army Guard,
where you can go on living your
own life, your own way-at home.

Bring your skill to the
Army Guard and be the leader
you were meant to be, trained
and ready to help your commu-
nity in any emergency.

Talk it over in detail with
your local Army Guard recruiter

or call toll-free 800-638-7600.*

*In Hawaii, 737-5255; Puerto Rico 723-4450;
Virgin Islands (St. lex] 773-6438; Maryland,
728-3388; Alaska, see local phone directory.

The Guard is
America at its best.

NATIONAL
GUARD

CIRCLE NO. 6 ON FREE INFORMATION CARD
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Introducing the
Sinclair ZX81.

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

The Sinclair ZX81
is the most powerful, yet
easy-to-use computer
ever offered for any-
where near the price:
only $99.95* completely assembled

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

A breakthrough in personal computers.

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

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

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

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

ARC TAN SGN ABS

mumum- SPACE
NO

THES99.95
I’EBSONA[

- of key words like PRINT,
M RUNandLIST
o 1K : ® Automatic syntax error
m detection and easy editing

CHRS CODE PEEK
GOSUB LOAD LiST LET
SQOR LEN USR

CROLL NEXT PAUSE BREAK

N KEY$

8 Multi-dimensional
string and numerical arrays
® Mathematical and scien-
tific functions accurate to
8 decimal places
® Unique one-touch entry

® Randomize function

useful for both games and serious applications
m 1K of memory expandable to 16K
m A comprehensive programming guide and
operating manual

The ZX81 is also very convenient to use. It
hooks up to any television set to produce a clear
32-column by 24-line display. It comes with a
comprehensive programming guide and oper-
ating manual designed for both beginners and
experienced computer users. And you can use
a regular cassette recorder to store and
recall programs by name.
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Order at no risk.**

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

And If you have a problem W|th y0ur ZX8'], F:IEuEsrsnr;r;:SIar;g and handling. Price includes connectors for TV and cassette, AC adaptor, and
send it to Sinclair Research within 90 days and TR

we'll repair or replace it at no charge.

Introducing the ZX81 kit.

If you really want to save money, and you
enjoy building electronic kits, you can order the
ZX81 in kit form for the incredible price of just.
$79.95.* It's the same, full-featured computer,
only you put it together yourself. We'll send com-
plete, easy-to-follow instructions on how you can
assemble your ZX81 in just a few hours. All you
have to supply is the soldering iron. NPT
A leader in microelectronics. NEW SOFTWARE: Sinclairhas: 16K MEMORY MODULE: Like

g published pre-recorded pro- any powerfuf, full fledged com-
. The ZX8 1. represents the latest technology Ui grams on cassettes for your puter, tha ZX81 is expandable.
microelectronics. More than 1'0,000 are sold . ZX81. We're constantly coming  Sinclair’s 16K memory module
every week. In fact, the ZX81 is the fastest selling outdeth newlpiogtrarrfwf, sowe'll plugsz(i%?t 8nt<t>_th§4%agc§ ofI
g send you our latest software your ZX81. Costis $49.95, plus
personal computer in the world. catalog with your computer. shipping and handling.

We urge you to place your order for the
ZX81 today.

[ ] [ ]
— (| — ||
To order, simply call toll

free. Or use the coupon below.

remember,you cantryitfor  To order call toll free: 800-543-3000

10daysatno risk.** The sooner r--------------------------
you order, the sooner you can

start enjoying your own [ AdCode 09PEOS | Price Qty.  Amount
computer. ZX81 . $99.95
Call toll free 800-543-3000. ZX81Kit | 7995 )
Ask for operator #509. 16K Memory Module 49.95 - X
In Ohio call: 800-582-1364; Shipping and Handling | 495 ‘ $4.95
in Canada call: 513:729-4300. TOTAL|

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

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

Name

or VISA ready.

Address

City. State . Zip

*U.S. dollars

L r r r r §F 5 B 7 8 3 N ]
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“You Ain’t Seen Nothing Yet”

The Al Jolson quote can be sounded by
the video industry with supreme confi-
dence. The full impact of video has not
yet reached our households, even though
there are some 160-million TV sets in use
in about 78-million U.S. homes. Accord-
ing to the EIA, the typical household is
reported to view more than 7'/ hours of
TV programming each day. And this
does not include video-game playing or
using a video monitor or TV set for home
computer applications.

Given the impending changes that will
take place in the near future, the viewing
figure cited is certain to increase substan-
tially, while the number of TV sets and
the number of households having TV will
also increase. On the horizon are satellite
programming and high-definition TV
transmissions that will be captured by
small rooftop antennas, thanks to a re-
cent go-ahead by the FCC for DBS
broadcasting. Teletext and stereo TV
sound are moving along, too.

At arecent trade show, it was apparent
that there will be plenty of upgraded TV

Popular Electronics
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equipment introduced in a month or so.
In particular, many companies have
hopped on component TV systems, initi-
ated by Sony with its Profeel (‘‘profes-
sional feel’’) line, which is reviewed in
this issue. These are high-ticket color
monitors that feature superb horizontal
resolution (370 lines, for example), hefti-
er audio output (7 watts per channel in
the 25” NEC monitor), matching speak-
er systems, smoked-glass screen filters,
BNC-type or 8-pin video connectors, and
superb interference shielding. A VCR or
separate TV tuner is needed to bring in
broadcast TV channels.

Home video equipment has adopted
more features ordinarily reserved for
professional equipment. For example,
there are home video cameras with built-
in titlers, fade-in/fade-out controls, C-
rings for substituting lenses, and so on.

Video games continue to proliferate,
with Coleco joining the programmable
games pack, and others introducing new
models, some with synthesized speech
and accompanying plug-in cartridges.

Our work with the author of the “‘Elec-
tronic World” video article appearing in
this issue also underlined the creative
possibilities that exist with video record-
ing equipment. It proved that video need
not be a passive encounter. To fully ap-
preciate the results achieved through
preparing this article, however, one must
view (and hear) the video tape itself. The
end result was a truly professional video
story, rather than a series of haphazard
scenes, that would favorably impress any
video recordist.

As you can see, there is a lot for video
enthusiasts to look forward to in the near
future.
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©1382 TOK Electroncs Corp.

We developed TDK Sugper Avilyn
magnetic tape particles because we
knew that they would make a bigger
difference in video picture quality.
Super Avilyn particles were made
possible by nearly 50 years of TDK’s

technological research and advances.

With Super Avilyn, images
stay crisp and colors stay true-
to-life, even in the six-hour mode.
You also get better sound quality
because of Super Avilyn's high
signal-to-noise ratio. That's why

SEPTEMBER 1982

) Why the higgest
advance in video tape
is also the smallest.

TDK Super Avilyn is America’s
favorite video tape.

We put our extraordinary tape
into an extraordinary shell. TDK’s
cassette mechanism is built to
tolerances 22 times the industry
standard, giving you greater tape-to-
head contact, proper tape tension,
and most importantly, longer tape life.

So why not get yourself the
biggest advance in video tape: TDK
Super Avilyn. You’ll see why we say
great pictures come in small particles.

STDK.

The vision of the future.

CIRCLE NO. 41 ON FREE INFORMATION CARD
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We have the

cartridge youve been

listening for.

Whatever your
preference in
cartridges,

the name you'll
want to hear is ADC.
That's because, as a leader

in the cartridge industry, ADC
insists upon the highest stan-
dards of excellence in every
cartridge they make.

For those who prefer the
distinct sound that a moving
coil cartridge evokes, our ADC
MC 1.5 turns the mystique
into reality. Its renowned ADC
low mass technology is reflected
in flat response, freedom from
phase distortion. fast transient
response and excellent
tracking at a stylus force
of 1.5 grams.

And unlike other
moving coil cartridges,

the MC 1.5 can be used
with or without a head amp.
Our top-of-the-line induced
magnet model, the ADC
Astrion, is handcrafted and
hand assembled by one single
artisan. It is then individually
tested to assure that its per-
formance is flawless. With its
low mass elliptical stylus, laser-
etched solid sapphire cantilever
and unique Omni-Pivot
System® the Astrion is truly
deserving of its acclaim.

The MC 1.5 Moving Coil.

The Astrion. Two uncommonly

superb cartridges. With

B one name you should
A|DIC

listen for.

A BSR COMPANY

Sound thinking has moved us even further ahead.

BSR (USA) Ltd.. Blauvelt, N.Y. 10913 BSR (Canada) Ltd.. Rexdale, Ontario
CIRCLE NO. 9 ON FREE INFORMATION CARD

LETTERS

| Down with QWERTY

Yes! Down with QWERTY and up
with asonetuhid! (See Editorial, July
1982.) This is the first exercise in the
Dvorak learner’s manual, the “Simpli-
fied Keyboard Supplement.” With the
fingers numbered starting with the little
ones, it consists of left one, right one, 12,
r2, 13, r3, left fore, right fore, and left and
right fore again. Three of the most obvi-
ous of the Dvorak advantages are home-
row concentration, left-right, left-right
rhythm, and the frequency of the fastest
and easiest strokes of all, the teaming up
of corresponding fingers of opposite
hands. The Dvorak variant that is in wid-

| est vocational use does not change the

positions or shape or size of the keys, nor
does it rearrange the digit row or violate
the conventional pairings of characters
on keys. Hence the retrainee, with the
key-finding skill down pat, adds the Dvo-
rak to his repertoire rapidly and
easily.—Philip Davis, Publisher, Quick
Strokes, West Sacramento, CA.

AM Stereo

Regarding your Editorial (““Copping
Out,” June 1982) bemoaning the FCC’s
decision not to select an AM stereo trans-
mission method, all is not lost because
Delco is doing the FCC’s job. It is testing
all five systems and in due course will de-
cide which is the best. Having done this,
it will then start putting that system into
its car radios; whereupon—as night fol-
lows day—AM broadcasters around the
country will adopt the system.—Gerald

i Shirley, Mt. Vernon, NY.

I strongly disagree with your Editorial
denouncing the FCC’s decision. As an
AM broadcaster, I feel the marketplace

{ decision is the best way to resolve the sit-

uation. Once AM stereo goes on the air at
many stations, the technical advantages
and faults of the various systems will be-
come apparent. Not many broadcasters
will sacrifice existing coverage or quality
for the sake of stereo. Within 6 months
after stereo broadcasting begins, a clear
leader will probably emerge.—G.
Wachter, KTSA, San Antonio, TX.

Up-to-Date Shortwave
I would like to express my continuing
pleasure in finding ipformation relating

| to shortwave radio in your magazine. It

is of particular interest to see the guide to
English-Language Broadcasts, since this
is probably the most up-to-date informa-
tion available.—William P. Kramer, E.
Falmouth, MA.

POPULAR ELECTRONICS
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™ ragaWars, areal” T

thl'r'n% pate battle THE
betwe" the fo@‘eeg. of the_ Colonists
and tht Kryon Empl_re. Join a[ﬂ'nter-
galacti(ShOOtOUt with up_to_elght star-
ship copfianders transmitting orders
from the [‘eyboa_rd cockpits of their
craft anyw/ere in the U.S.A.

&

ULTIMATE COMPUTER CONFLICT ciiuties

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

hourto every MegaWars player enter-
ing a game before December 31, 1982.

CIRCLE MNO. 11 ON FREE INFORMATION CARD

You'll receive the illustrated gride to
CompuServe, Ameriga’s most compre-
hensive Videotex segvice, plus the
MegaWars.Commanders Briefing.

CompuServe

5009 Arlington Centre Blvd
Columbus, Ohio 43220

800-848-8990



www.americanradiohistory.com

>Audio

CHOSENBY T

¢ Month==

ELECTRONICS

B&O Beocord 9000 Cassette Deck

HE Bang & Olufsen Beocord 9000
microprocessor-controlled cassette
deck offers exceptional operating flexi-
bility and electrical performance. It fea-
tures the HX Professional recording sys-
tem, developed by B&O in cooperation
with Dolby Laboratories, for reduced
distortion and increased headroom at
high frequencies. In addition, it has both
Dolby B and C noise-reduction systems.
The Beocord 9000 is a top-loading ma-
chine, measuring 21"W X 12"D X 5"H
and weighing 17 1b. The slightly sloping
top surface is divided into brushed alumi-
num and black sections, with the cassette
and some controls hidden behind a
hinged panel during normal operation.
The edge is trimmed in wood. The deck
comes with a blank cassette of Maxell
XL-IIS tape (C-90), a precision azimuth
calibration tape using TDK MA (metal)
tape, a head-cleaning kit, and DIN ca-
bles. Suggested retail price is $1800.

General Description. Most of the regu-
lar operating controls of the Beocord
9000 are momentary-contact push-
buttons grouped on the right front top
panel. Nine oblong silver-colored but-
tons control the usual tape transport
functions and the basic operating mode
(record or playback). Twelve square
black buttons set timed functions, in-
cluding programming features.

The indicator group is behind a tinted
glass panel. It includes twin level ‘““me-
ters” (fluorescent light segments) and a
four-digit index counter. Its bright red
1”-high numerals can display arbitrary
units of tape movement or actual playing
time in minutes and seconds (or even the
time remaining on the cassette). The in-
ternal clock of the Beocord 9000 is al-
ways operating when it is plugged into a
“live” outlet, and the time of day can be
displayed by pressing the TIME SET but-
ton. Pressing STANDBY turns off the re-

corder, and it is turned on again by press-
ing any of its operating control buttons.
Identifying words for the special operat-
ing modes and functions appear in red
behind the window when activated.

Pressing either end of a long black bar
marked EJECT at one end and PROGRAM-
MING at the other causes a panel to swing
up, revealing the cassette well (whose
hinged holder also swings up when EJECT
is pressed). Also behind this panel are
slider controls for recording level and
headphone volume and a group of eight
buttons that control various timing and
calibration functions. Just behind them
are lights, visible through holes in the
hinged cover when it is closed, that iden-
tify the type of tape used and whether the
recording mode is enabled. Inside the
cover are printed instructions for using
the several timing, calibration, and re-
cording functions.

Operationally, the Beocord 9000 is a

-
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Explore the excellence of your ZX81 with a

ﬂEﬂOPﬂI‘S 64“ memory extension for $179.9$¢/

£ o goR M@
Ny 1/\8 0
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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 ZX81 and 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, holds 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
educational use._ at a fraction of the cost
of comparable systems.

Memory Extention Specialists

Memotech Corporation
7550 West Yale Ave, Suite 200
Denver Colorado 80227

Ph.(303) 986 - 1516

MEMOPAK 16K RAM $59.95
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 — > —
Ive

Try MEMOPAK with no vbigation
You can use our /MEMOPAK in your
home without objigation. After 10 days
if you are not/completely satisfied,
simply retern, fufor a full refund.

Coming soon .....
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.

motech Corp. 7550 W. Yale Ave. Suite 220 Denver, Colo. 8022_7|

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

| can return it in 10 days for a full refund. Price t Qty. Amount
I O Check Memopak 64k RAM $179.95
[0 Visa Memopak 16k RAM $ 59.95
ﬂ 0O mc Shipping and Handling $ 4.95 $ 4.95
Total
I Act. No. |
+ U.S. Dollars
I Name
I Street
| city zip .
- L amy e 5 =—REUG
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“2 head” machine, which does not per-
mit monitoring from the tape while re-
cording (in fact, there is no line output
while recording). The manual describes
the head as a ‘““‘double, sendust and fer-
rite” type, and examination of its gap
area (plus the measured performance) in-
dicates that it actually consists of sepa-
rate recording and playback heads in a
common housing.

Bang & Olufsen set out to create a
modified HX (headroom extension) sys-
temn that would represent an improve-
ment over the original Dolby design; that
is, it would affect each recording channel
separately, depending on the spectral dif-
ference between their programs. The re-
sult, incorporated in their two top cas-
sette decks (Beocord 8002 and 9000) is
known as ‘“HX Professional.”

None of the operation of the HX Pro-
fessional system is connected to the
Dolby system. (In fact, it can be used
without Dolby noise reduction.) The
control signals are taken from the re-
cording head inputs (separately for each
channet). Thus, they include the effect of
recording equalization at high frequency
levels. Each signal, combined with the
bias signal, operates a voltage-controlled
amplifier to hold the total effective bias
constant for all audio frequencies. Unlike
Dolby HX, HX Professional does not
vary the recording equalization.

The performance improvement
claimed for HX Professional is an in-
crease in high-frequency headroom with
ferric tapes of 5 to 7 dB above 10 kHz.
This gives a good ferric tape approxi-
mately the same headroom as metal
tape—at a \considerably lower price.
Metal tapes arie also improved by the sys-
tem, but toa {xsser degree.

The Beocord 98U has an automatic
calibration system that optimizes bias,
equalization, and sensitivity for the par-
ticular tape being used. When a cassette
is loaded and the hinged carrier is pushed
down into its operating position, the
playback equalization is set automatical-
ly by the keying holes on the back of the
cassette housing. If the holes are not
present, the TAPE TYPE button can be
used to select the correct playback equal-
ization, as indicated by red lights marked
FE, CR, and METAL. For ferrichrome
tapes, there is a setting of the button that
lights both FE and CR.

Pressing REC CAL initiates the auto-
matic Computer Controlled Calibration
(CCCO) sequence, advancing the tape to
clear the leader portion and recording a
series of test tones with different bias lev-
els. The tape rewinds and plays to verify
the optimum bias, and a similar sequence
is followed for setting equalization and
level. After about 12 to 15 seconds, the
tape has rewound to the starting point,
ready for use. Pressing STORE places the
optimum settings in a nonvolatile (bat-
tery-maintained) memory, from which
they are recalled automatically whenever
that tape type is selected.

The level meters of the recorder oper-
ate from the same point in the signal path
as the HX system. They monitor the
equalized recording, and their virtually
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instantaneous response gives a valid
reading of the true peak program level.
As part of the CCC calibration, the meter
sensitivity is also set to match the tape
characteristics, so that a *“0 dB” record-
ing will result in playback distortion of 2
to 3%, regardless of the tape used. As a
result, the peak program levels during re-
cording should not exceed O or + 1 dB.

The timing functions of the Beocord
9000 are quite complex. Not only can its
internal clock turn the machine on and
off, in either recording or playback, the
tape motion can also be timed in minutes
and seconds in either direction of tape
motion, at normal or fast speeds. A TIME
CAL mode even allows the actual running
time of a cassette to be measured in ad-
vance of making a recording. When a
cassette is loaded, pressing the GO button
causes the mechanism to check the thick-
ness of the tape at fast speed, after which
the TIME CAL indication appears behind
the tinted window. Following that, it is
only necessary to key in a time in minutes
and seconds (from the start of the cas-
sette) and press GO to move the tape at
high speed to that point on the tape and
begin playing from there.

Pressing MEMO SET at any time enters
that tape location in a computer memo-
ry; and when MEMO GO is pressed, the
tape returns to that point at high speed
and resumes playing. The RETURN key
brings the tape back to the point from
which the tape was started. In fast for-
ward or rewind, the tape slows down a
few seconds before the end is reached to
lessen the shock of stopping.

In normal operation, the key marked
‘>" starts playing the tape and sTop
halts it. To record, only a single button is
used (after the REC OPEN button has been
pressed to enable recording). The first
operation of RECORD activates the re-
cording system so that levels can be set
(the word RECORD behind the tinted
glass blinks on and off at this time) and a
second operation places the tape in mo-
tion and leaves the word on steadily.

i
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When sTOP is pressed once, the recording
stops immediately but the tape continues
moving for four seconds to leave a silent
interval on the tape. Pressing it twice ir
rapid succession stops the tape
immediately.

Along the front bottom edge of the re-
corder there is an input jack for a monc
microphone, a DIN socket for either mi-
crophone or AUX inputs, a switch to se-
lect the DIN input, and a stereo head-
phone jack.

Laboratory Measurements. The play-
back equalization of the Beocord 900C
was measured with BASF standard test
tapes. The 120-us response was flat with-
in £0.5 dB from 31.5 to 18,000 Hz,
which is the best playback response we
have yet measured from a cassette deck.
The 70-us response was nearly as good:
+1 dB over the same range.

The CCC calibration system should
give the equipment nearly the same fre-
quency response with almost any tape.
Because of the difficulty of making mea-
surements by first recording a sweeping
signal and then rewinding and playing it,
we limited our measurement of record/
playback frequency response to three
tapes: Maxell XL-IS (Fe), Maxell XL-IIS
(Cr) and Maxell MX (metal)—all C-90.
After calibrating for each tape with the
CCC system, we measured the record/
playback response at levels of 0 and —20
dB

The response of the XL-IS tape at —20
dB was *1 dB from 20 to 15,000 Hz (af-
ter averaging the low-frequency ‘“‘head
bumps,” which were relatively minor).
At 0 dB the high-frequency response
rolled off gradually above 1000 Hz due to
tape saturation, intersecting the —20-dB
curve at 12,000 Hz (a fairly typical result
for ferric tapes). The XL-IIS gave a
slightly more extended high-frequency
response at 0 dB, with a +0.5-dB varia-
tion from 20 to 16,000 Hz. Even without
averaging the low-frequency irregular-
ities, the response was an impressive

POPULAR ELECTRONICS
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. Why use their flexible discs:
BASF, Control Data, Dysan, IBM, Kybe, Maxell,

Nashua, Scotch, Syncom, Verbatim or Wabash

when you could be using

MEMOREX

high quality error free discs?

Product Description

8" SSSD IBM Compatible (128 B/S, 26 Sectors)
8" SSSD Shugart Compatible, 32 Hard Sector
.8” SSSD CPT 8000 Compatible, Soft Sector

8" SSDD I1BM Compatible (128 B/S, 26 Sectors)
8" DSDD Soft Sector (Unformatted)

8" DSDD Soft Sector (128 B/S, 26 Sectors)

8" DSDD Soft Sector

256 B/S, 26 Sectors)

f
8” DSDD Soft Sector (512 B/S, 15 Sectors)
8" DSDD Soft Sector (1024 B/S, 8 Sectors)
5Y" SSDD Soft Sector w/Hub Ring

5Y" SSDD 10 Hard Sector w/Hub Ring
5%" SSDD 16 Hard Sector w/Hub Ring
5%" DSDD Soft Sector w/Hub Ring

5Y" DSDD 10 Hard Sector w/Hub Ring
5%" DSDD 16 Hard Sector w/Hub Ring
5Y" SSDD Soft Sector w/Hub Ring (96 TPI)

5Y4" DSDD Soft Sector w/Hub Ring (96 TPI)

SSSD = Single Sided Single Density; SSDD = Single Sided Double Density
DSDD = Double Sided Double Density; TPl = Tracks per inch

Memorex Flexible Discs...The Ultimate in Memory Excellence

Free Memorex Mini-Disc Offer- Save 10%

Every carton of 10 Memorex 5% inch mini-discs sold by
Communications Electronics, now has a coupon good
for a free Memorex mini-disc. For every case of 100
Memorex mini-discs you buy from CE, you'llget 10 free
mini-discs directly from Memorex. There is no limit to
the number of discs you can purchase on this special
offer. This offer is good only in the U.S.A. and ends on
December 31, 1982,

Quality

Memorex means quality products that you can depend
on. Quality control at Memorex means starting with the
best materials available and continual surveillance
throughout the entire manufacturing process. The ben-
efit of Memorex's years of experience in magnetic
media production, resulting, forinstance, in proprietary
coating formulations. The most sophisticated testing
procedures you'll find anywhere in the business.

100 Percent Error Free

Each and every Memorex Flexible Disc is certified to be
100 percent esror free. Each track of each flexible disc
is tested, individually, to Memorex’s stringent standards
of excellence. They test signal amplitude, resolution,
low-pass modulation, overwrite, missing pulse error
and extra pulse error. Rigid quality audits are built into
every step of the manufacturing process and stringent
testing result in a standard of exceilence that assures
you, our customer, of a quality product designed for
increased reliability and consistent top performance.

Customer-Oriented Packaging

The desk-top box containing ten discs is convenient for
filing and storage. Both box labels and jacket labels
provide full information on compatibility, density, sec-
toring, and record length. Envelopes with muiti-lan-
guage care and handling instructions and and color-
coded removable labels are included. A write-protect
feature is available to provide data security.

FuiiOne Year Warranty — Your Assurance of Qualiity
Memorex Flexible Discs will be replaced free of charge
by Memorex if they are found to be defective in materials
or workmanship within one year of the date of purchase
Other than replacement, Memorex will not be respon-
sible for any damages or losses (including consequential
damages) caused by the use of Memorex Flexible
Discs.

Quantity Discounts Avallable

Memorex Flexible Discs are packed 10 discs to a carton
and 10 cartons to a case. Please order only in increments
of 100 units for quantity 100 pricing. We are also willing to
accommodate your smaller orders. Quantities less than
100 units are available in increments of 10 units ata 10%
surcharge. Quantity discounts are also available. Order
500 or more discs at the same time and deduct 1%; 1,000
or more saves you 2%; 2,000 or more saves you 3%; 5,000
or more saves you 4%; 10,000 or more saves you 5%;
25,000 or more saves you 6%; 50,000 or more saves you
7% and 100,000 or more discs earns you an 8% discount
off our super low quantity 100 price. Almost all Memorex
Flexible Discs are immediately available from CE. Our
warehouse facilities are equipped to help us get you the
quality product you need, when you need it. If you need
further assistance to find the flexible disc that's right for
you, call the Memorex compatibility hotline. Dial toll-free
800-538-8080 and ask for the flexible disc hotline extension
0997. In California dial 800-672-3525 extension 0997.
Outside the U.S.A. dial 408-987-0997.

Buy with Confldence

To get the fastest delivery from CE of your Memorex
Fiexible Discs, send or phone your order directly to our
Computer Products Division. Be sure to calculate your
price using the CE prices in this ad. Michigan residents
please add 4% sales tax. Written purchase orders are
accepted from approved government agencies and most
well rated firms at a 30% surcharge for net 30 billing. All
sales are subject to availability, acceptance and verification.
All sales are final. Prices, terms and specifications are
subject to change without notice. Out of stock items will be
placed on backorder automatically unless CE is instructed
differently. Minimum prapaid order $50.00. Minimum
purchase order $200.00. International orders are invited
with a $20.00 surcharge for special handling in additionto
shipping charges. All shipments are F.O.B. Ann Arbor,
Michigan. No COD's piease. Non-certified and foreign
checks require bank cleerance.

Mail orders to: Communlications Electronics, Box 1002,
Ann Arbor, Michigan 48108 U.S.A. Add $8.00 per case or
partial-case of 100 8-inch discs or $6.00 per case or pertial
case of 100 5%-inch mini-discs for U.P.S. ground shipping and
handling in the continental U.S.A. If you have a Master Card or
Visa card, you may call anytime and place a credit card order.
Order toil-free in the U.S. Dial 800-521-4414. If you are
outside the U.S. orin Michigan, dial 313-994-4444. Order your
high quality, error free Memorex discs today.

Copyright * 1982 Communications Electronics™ Ad #051782
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CE quant.

100 price
Part # per disc ($)
3062 2.09
3015 2.09
3045 2.99
3090 274
3102 3.34
3115 3.34
3103 3.34
3114 3.34
3104 3.34
3481 2.34
3483 2.34
3485 2.34
3491 3.09
3493 3.09
3495 3.09
3504 2.99
3501 3.99

Free disc offer

Save 10%

< e

(800) 521-4414

In Michigan {313) 994-4444

For Data Rellability—Memorex Flexible Discs

™

4l COMMUNICATIONS
ELECTRONICS™

Computer Products Division

854 Phoenix O Box 1002 O Ann Arbor, Michigan 48106 U.S.A
Call TOLL-FREE (800) 521-4414 or outside U.8.A. [313] id-dd 44
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+2.5 dB from 20 to 20,000 Hz. The 0-dB
saturation was not very different from
what we measured on the Fe tape, with
the intersection of the curves being at
14,000 Hz.

As expected, the metal tape gave the
best frequency response. At —20 dB, it
was within +1.25 dB from 20 to 20,000
Hz; and when the low-frequency bumps
were averaged, it was +1 dB over that
range. The response at 0 dB was flat to
about 4000 Hz, and it did not intersect
the —20-dB curve all the way up to our
measurement limit of 20,000 Hz.

The “tracking” of the Dolby circuits
was measured by plotting the record/
playback frequency response (using XL-
IIS tape) at levels of —20 and —30 dB,
with and without Dolby B and C. In such
a measurement, it is usual for the two
curves (Dolby on and off) to diverge by at
least 1 or 2 dB over some part of the high-
frequency range. The Beocord 9000 was
essentially perfect in this test, with no
significant change in response from ei-
ther of the Dolby systems at any of the
test levels, up to about 15,000 Hz.

The effect of the MPX filter was also
measured. Up to 14,000 Hz it had no ef-
fect, but the response was down 10 dB at
17,000 Hz and considerably more than
30 dB down at 19,000 Hz.

After the deck had been calibrated for
each of the tapes, its sensitivity for a 0-dB
meter indication (at 1000 Hz) was 28 to
30mV (line input) and about 0.25 mV for

the microphone input. The playback lev-
el was 1.3 V for the Cr and metal tapes
and 1.6 V for Fe tape. The playback dis-
tortion at 1000 Hz was 3% from a 0-dB
recording level (from -2 dB in the case of
metal tape).

The S/N in playback from a 0-dB re-
cording was nearly the same with all
tapes. The unweighted readings were 53
to 54 dB. The CCIR/ARM weighted
readings were 66 to 67.5 dB with Dolby B
and 75 to 77 dB with Dolby C. In each
case, the best result (though only by a
small amount) was obtained with the
XL-IIS (Cr) tape.

The “‘meters” responded virtually in-
stantaneously, reading 100% of the
steady-state value on 0.3-s tone bursts.
The weighted peak (CCIR) flutter was
+0.05% and the weighted rms (JIS) flut-
ter was 0.03%, using a TDK AC-342 test
tape. The tape speed was 0.5% fast. A C-
90 cassette was moved through its entire
length in 104 seconds in fast forward and
98 seconds in rewind. The crosstalk be-
tween channels, measured at 1000 Hz
with a TDK AC-352 tape, was a low
—62 dB.

User Comment. Our measurements
(which in every significant respect con-
firmed or surpassed the B&O ratings)
show that the Beocord 9000 is an out-
standing cassette deck. This was further
confirmed when we recorded FM inter-
station hiss from a tuner and compared

the playback with the original. With the
MX and XL-IIS tapes, the accuracy of
the playback signal, even at a 0-dB level,
was virtually perfect. When we used the
XL-IS (Fe) tape, the reproduction was
practically perfect at —20 dB, and there
was only a slight dulling of the highest
frequencies at 0 dB.

To the maximum extent possible, we
used and verified the performance of the
recorder’s special operating features.
Most seemed to work as expected, but we
had some difficulty with the REC CAL
automatic tape calibration. It did not al-
ways function predictably. Sometimes
the RECORD indicator would go into a
blinking condition that prevented the
test recordings from being made. (The
measured performance of the machine
would seem to confirm that it was operat-
ing correctly for our tests, however.)

We did experience some confusion
when trying to learn how to operate the
deck (the instruction manual being of lit-
tle help in this regard); but this is a sub-
jective reaction to a startlingly different,
new product. It is unarguable that the
Beocord 9000 is a state-of-the-art cas-
sette deck, capable of making and play-
ing recordings of the highest quality. Its
operating versatility (once mastered) is
as outstanding as its performance. If the
price of this machine 1s within one’s bud-
get, it is well worth considering for a de-
luxe music system. —Julian Hirsch

CIRCLE NO. 101 ON FREE INFORMATION CARD

Transport Contro! Buttons
STANDBY: Shuts off recorder.

CONTROLS AND INDICATORS

Buttons

PROGRAMMING: Opens door.

RECORD: Begins recording (if REC OPEN is activated)
sTop: Stops tape. From RECORD, one touch stops recording at
once, tape stops in 4 seconds. Two rapid operations stop tape
immediately.
MEMO SET: Séts tape location for return by MEMO GoO.
MEMO GO: Returns tape at high speed to point where play started
and goes into pPLAY.
RETURN: Returns tape at high speed to point where play started
and goes into PLAY.
< <:Rewind.
> >: Fast forward.
>: Play.
Timing Buttons
0-9: Used to key in time for clock or reference playing time for
tape indexing.
ce: Clears entry.
Go: Initiates playing with automatic TIME caL of tape length.
Programming Controls (under panel)
TIMER START: For programming timed tape start.
TIMER sTOP: For programming timed tape stop.
TIME SET: For presetting clock (or displaying time on readout).
TAPE END: Gives countdown of remaining tape time in last 5 min-
utes of operation.
REC OPEN: Must be pressed to enable recording function.
TAPE TYPE: Manually sets tape type.
REC CAL: [nitiates automatic computer tape calibration.
STORE: Stores result of calibration in memory.
DOLBY:
NR oFF—No noise reduction.
NR B—Dolby B noise reduction.
NrR c—Dolby C noise reduction.
Slider Controls
PHONES: Controls headphone volume.
REC(L,R): Sets recording levels.

eJecT: Opens door and raises cassette carrier.
Status Lights
REC OPEN: Red light shows recording status is enabled.
FE.CR,METAL: Green lights indicate tape type. FE and cR are both lit
for FeCr tape.
NO STORE: Red light shows tape calibration has not been stored,
being too far from allowable range for selected tape.
Recessed Under Front Edge
mic: Jack for mono microphone.
Aux/Mic: DIN socket.
Switch: Selects input via DIN.
PHONES: Jack for stereo headphones.
Indicators
REC CAL: Shows that tape has been calibrated. (Blinks during
calibration.)
RECORD: Indicates recording mode (blinks during “‘ready”).
TAPE END: Shows end of tape has been reached.
TIME CAL: Shows tape has been catibrated in real time. Blinks dur-
ing calibration.
index Display: Four 1" red fluorescent digits. Displays tape index-
ing in.arbitrary units or in real time (minutes and seconds), or
alternating between the two. Shows actual time when TIME
SET is pressed. Has symbols to show tape direction and
speed, and whenever an illegal command has been entered.
Level Meters: Two 8-segment fluorescent line displays from — 20
to +5 dB (green up to 0 dB, red above 0).
Rear of Recorder
AampLUFIER: DIN socket for line input and outputs.
Underneath Recorder
MPX FILTER: Two-position toggle switch.
LEVEL (LINE/DIN): Two-position toggle switch to set input sensitivity
for line or DIN signals.
oupPuTLEVEL: Screwdriver adjustments of playback level, separate
for L and R channels.

POPULAR ELECTRONICS
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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.

Canon Portable VCR
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Canon, Inc. has introduced its first video
cassette recorder, the VR-10A. The unit, in
the VHS format, is designed to be used in
conjunction with the 105-channel Canon
VT-10A tuner timer (as well as with a video
camera). Power for the recorder is supplied
from a 12-V lead-acid rechargeable battery
pack that fits into the base of the chassis.
There is also a choice of accessory
charger/ac converters. (Power for the
tuner/timer is ac only.) The recorder can
play for eight hours in the EP mode, and fea-
tures soft-touch controls that permit ten
times normal speed in forward and reverse,
still-frame viewing, noiseless slow motion,
frame-by-frame advance, and a dew warning
light. The machine can also be operated by
remote control from as far as four meters
away. Another recorder feature allows the
user to insert a new image while retaining ex-
isting sound or change sound while keeping
the original image. It has an LCD tape
counter and a battery condition check. Di-
mensions are 9.4" x3.7" x 9.6"; weight is 8.4
1b. $860.

CIRCLE NO. 89 ON FREE INFORMATION CARD
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Commodore MAX
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The Commodore MAX Machine is a three-
in-one home computer/game console/music
synthesizer that is reported to produce color
graphics previously available only with a so-
phisticated character generator. Its 40 col-

SEPTEMBER 1982

umn x 25 line screen and 16-color capability
are interfaced to the new 6510 micropro-
cessor (programmed in BASIC) to permit
users to create their own games and store
them on cassette tape, as well as to play pre-
recorded game software. The MAX can also
handle word strings and math functions.
Sound effects are produced by three inde-
pendent ‘“‘voices,” each with a nine-octave
range, containing a programmable ADSR
(attack, decay, sustain, release) generator
and a programmable filter with variable res-
onance. $180.
CIRCLE NO. 91 ON FREE INFORMATION CARD
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Auto-Reverse Cassette
Deck

Technic’s Model RS-M258R features an in-
frared sensor auto-reverse mechanism that
functions in both playback and record
modes. To eliminate gaps in the recorded
material, the tape is reversed as soon as the
sensor detects the leader tape. The RS-
M258R has soft-touch operation and a two-
color fluorescent meter with 18 segments
and peak hold. The deck also provides music
select ; automatic tape selection for normal,
Cr0O,, and metal types; Dolby NR; and out-
put and input level controls. Using a servo
motor, wow and flutter is rated at 0.05%.
$400.
CIRCLE NO. 92 ON FREE INFORMATION CARD
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Computer Wiring Board
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Vector Electronic’s Model 4613 prototyping
and expansion board for the IBM Personal
Computer has an overall pattern of drilled,
plated-through holes on an 0.1” grid. Three-
hole solder pads are interspersed between
heavy power and ground buses for solder-
wire interconnections. It is said to hold up to
48 14-pin DIPs, 41 16-pin DIPs or a mixture
of devices with various pin spacing. In addi-
tion to the DIP-mounting surface, the
boards include a 3.5 square with individual
padded, plated-through holes for mounting
discrete components or hardware. Devices
may also be mounted by tack-soldering.
Fabricated of 0.062" FR4 green epoxy-glass
material, the component-mounting circuits
have two-ounce copper with reflowed solder
plating. The 31/62-terminal IBM-bus card-

WWW amedcaaradioRietery com

edge connectors have gold-flashed nickel
plating said to give low resistance and dura-
bility. The board measures 4.2” X 13.3” and
comes with layout planning sheets, instruc-
tions, a card guide, and a universal I/O con-
nector mounting bracket. $59.

CIRCLE NO. 93 ON FREE INFORMATION CARD
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Heathkit DMM
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The top-of-the-line IM-2264 multimeter
from Heath measures voltage from 200 mV
to 1000 V dc or 750 V ac; current from 200
MA to 10 A; resistance from 200 ohms to 20
megohms; and both forward and reverse di-
ode conduction. Features include a flashing
LED to alert the operator of excessive ac in-
put, a switch-enabled alarm for quick testing
of voltage and continuity without having to
view the display, and an auxiliary auto-po-
larity analog meter adjustable from zero to
full-scale. Current ranges are protected by
diode and fuse circuit, and a resettable rear-
panel circuit breaker provides protection on
current measurements from 200 pA to 2000
mA, eliminating fuse replacements for mod-
erate overloads. Resistance ranges are elec-
tronically protected to 300 V (peak), and iso-
lated circuitry is said to permit floating
measurements up to 500 V (peak) from earth
grounds. The IM-2264 operates on six car-
bon-zinc, alkaline, or NiCd batteries (not in-
cluded) or on an ac line with the optional
Heathkit PS-2404 Battery Eliminator. The
unit has a battery test circuit, a LO-BAT in-
dicator, and a recharge circuit for the NiCd
batteries. $240.
CIRCLE NO. 94 ON FREE INFORMATION CARD
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Video Projection Monitor

The Kloss Novabeam Model Il is a portable
video projector that is reported to produce a
TV picture on a flat white wall—eliminating
the need for a projection screen. According
to Kloss, the user needs only to position the
unit four feet from a wall and turn off most
of the room lights (or draw the shades for
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new produclts.

daytime viewing) to see a bright (200 lumens
over 12 sq ft) five-foot diagonal color pic-
ture. Portability is said to have been
achieved by enclosing the three Novatron
projection tubes in a pop-up cabinet and
omitting a TV tuner. A wired remote control
permits the adjustment of contrast, bright-
ness, color, tint, sharpness, and video source
switching, as well as channel selection (from
a VCR or component TV tuner), on/off, and
volume. All audio/video feeds are connected
via the remote control panel. Dimensions
are21'/,"Hx24'/,"W x 12" D; weight is 60
1b. $2200.
CIRCLE NO. 95 ON FREE INFORMATION CARD
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Phone Call Interceptor

The Fox-Fone, from Fox, Inc., is said to per-
mit one to choose what incoming phone calls
will be accepted. The owner selects his own

three-digit code and communicates that
number to important callers. When a call is
received, the Fox-Fone automatically an-
swers. The caller hears a computer-generat-
ed voice asking him 10 enter the code by
touchtone dialing (it will not work with a ro-
tary dial). The Fox-Fone then produces a
distinctive ring to indicate that a call has
been received and cleared. A wrong code (or
no code) will cause a call to be disconnected.
To install the unit, two modular plugs (sup-
plied) are required: one for the telephone
wall socket, the other for the telephone.
$130.
CIRCLE NO. 88 ON FREE INFORMATION CARD
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Foreign Voltage
Adapters

Ac line voltages and plug configurations
vary from country te country. The Parks
Products’ Foreign Voltage Converter travel
kit is designed to help one cope with these
variations. It consists of five different adapt-
er plugs that are reported to permit entry
into every type of wall outlet used world-
wide, including the new British 3-blade and
the Australia/China slanted 2-blade. The
converters will operate low-wattage appli-
ances such as shavers, and high-wattage
items such as hair dryers. Power range is
from 1 to 1600 W. An automatic reset circuit
breaker protects against overload. $35. Ad-
dress: Parks Products, 3611 Cahuenga, Hol-
lywood, CA 90068.

[S5=as—— = eSS e L
Wireless Stereo
Headphones

Cybernet has announced availability of its
new TM-301 Freedom stereo wireless head-
phones. The heart of the system is a compact
stereo transmitter that connects to an audio
amplifier or receiver. The headphones.re-
ceive the signals via a closed-loop antenna
reported to be able to transmit through walls
and even from one floor to another. A talk
button and built-in microphone on the trans-
mitter permits someone to reach you while
you have the headphones on; and a modula-
tion control is said to optimize sound perfor-
mance. $160.
CIRCLE NO. 96 ON FREE INFORMATION CARD

Video Interface

The Hewlett-Packard HP 82163A Video In-
terface adds video capability to HP-IL (In-

We're goingtomakea
lot of fussy people

very happy.

Epson.

A lot of nitpickers have tried to find a fault on the new
Epson MX Series printers. And failed.

First they looked at our print quality — which is excellent
—and our character fonts, which is 66 different type styles,
including italics, a handy subscript and superscript, inter-
national character symbols, and one-pass underscore.

Then they checked out our GRAFTRAX-PLUS graphics,
which gives them ultra-high resolution, bit image graphics,
and the other MX Series features, like programmable form
length, horizontal tab and right margin; true backspace;
and a bidirectional, logic seeking, disposable print head.

They looked at the choice, which includes the MX-80, the
MX-80 F/T with both friction and tractor paper feed, and
the 136-column MX-100. And the reliability rate, which is
over 98%.

Finally, they looked at the price. And they smiled.

The Epson MX Series. You EPSON

might say it was made for
EPSON AMERICA, INC.

fussy people.
By fussy people.
3415 Kashiwa St. - Torrance, CA 90505 - (213) 539-9140

/i

CIRCLE NO. 19 ON FREE INFORMATION CARD
14 POPULAR ELECTRONICS
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new products

terface Loop) systems by displaying any
combination of 96 characters and symbols in
a 32-column by 16-line format. The unit,
which plugs into a television or monitor, is

designed to operate in conjunction with the
HP-41 hand-held computer. According to
Hewlett-Packard, developing and debug-
ging HP-41 programs is thus made easier,
and program review sessions can be virtually
paper-free. With the HP-41 computer set in
“trace-with-stack-option,” the interface will
display all four operational-stack registers
simultaneously, allowing review of the stack
after execution of each program step. Other
features include full cursor control and in-
verse-video display. The unit also permits a
group of people in a classroom setting to
more easily observe the video simulation of
the HP-41 display. $295.
CIRCLE NO. 97 ON FREE INFORMATION CARD

S S E [ B
Linear-tracking
Turntable

Sherwood has announced availability of its
ST-905 phono turntable. It incorporates a
tangential tracking tonearm and quartz-
locked direct drive. Operation is automatic,
with all controls on the front panel: pitch
control, automatic replay, and a window for
viewing the lighted strobe. The tonearm ac-
cepts plug-in LT-style cartridges. Wow and
flutter are rated at 0.04%; S/N at 80 dB; and
tracking error is 0.05%. $280.
CIRCLE NO. 98 ON FREE INFORMATION CARD

[ S T = e
Earth Station Receiver

The Channel Master Model 6128 is a 24-
channel synthesized earth station receiver.
Channels are selected using Up/Down
pushbuttons, and the selection is shownon a
front-panel LED display. Fine tuning is ac-
complished with a center-tune meter. Audio

SEPTEMBER 1982

channels (6.8 and 6.2 MHz) are selected
with two Priority Audio Buttons, and addi-
tional audio channels can be tuned in man-
ually. A Signal Strength meter shows the rel-
ative strength of the received signals.
Depressing the Channel Scan allows the re-
ceiver to go through the complete horizontal
channel range in about one second, ensur-
ing, it is claimed, accurate aiming of the an-
tenna. Additional features include Auto-
matic Polarity Switching, permitting
one-button selection of a given channel with-
out further polarity adjustments. A remote
control, with channel Up/Down and fine
tuning, is available as an option. $1195.
CIRCLE NO. 99 ON FREE INFORMATION CARD

LN T I ) 6 e
Ten-Band Equalizer

The Model DC2214 from Soundcraftsmen is
a ten-band graphic equalizer that uses a
“Differential/Comparator” circuit to pro-
vide “True Unity Gain” adjustments. Ac-
cording to the manufacturer, input-to-ouput
matching is within 0.1 dB of the optimum
signal voltage for any EQ curve desired. Dis-
tortion from the DC2214 is claimed to be
virtually unmeasurable. The unit comes
with a 19" rack-mount front panel and
Soundcraftsmen’s Frequency Spectrum An-
alyzer Test Record. $299.
CIRCLE NO. 100 ON FREE INFORMATION CARD

AUDIO CRITICS
RAVE ABOUY THE
VIS TVPE WV:

“Qur tests show that the
Shure V15 Type V not
only lives up to the
claims made forit, butin
virtually every respect
OUTPERFORMS the best

cartridges we have pre-

to imagine how the V15
Type V could be
improved significantly.
It offers the MOST PER-
FORMANCE in the most

venience and safety in
installation and opera-
tion.— Julian Hirsch,
Stereo Review, June, 1982

viously tested....It is hard

areas, plus the most con-

“..(The V15 Type V)

is definitely the FINEST
pickup Shure has ever
made, which makes it
one of the finest ever
made, period.— High
Fidelity, July, 1982

“...In a world of
audiophile discs with
demanding tracking
requirements, the Shure
V15 Type VKEEPS AHEAD
of the times.” —

Rich Warren, Chicago
Sun-Times, June 4, 1982
“(The V15 Type V)
REDEFINES its maker as
a pioneer in cartridge

o ¥

design not only from the
beginnings of micro-
groove technology but
well into the future of the
LP disc’— FM Guide
(Canada), June, 1982
“...It may be safe to say
that this cartridge’s excel-
lent tracking ability is
NUMBER ONE in the
world. Provides exquisite
and elaborate sound—
Swing Journal (Japan),
May, 1982

Find out why the critics
are so excited: Send for
free fact-filled brochure
AL694A ®

Call for the name of
the dealer nearest you
800-323-6556. Ask for Dept. R15.

In Hlinois: 800-942-6345. Ask for Dept. R15.

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

CIRCLE NO. 38 ON FREE INFORMATION CARD
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New from NRI...

ndustrial Electronics
with color computer.

Get a head start in the emerging technologies
with practical training in control systems,
instrumentation, robotics, optoelectronics, and lasers.

Exclusive computer-aided instruction!

> i A —

{,«-ﬂ’"’lw
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ere’s the training that gets
you into the heart of American
industry’s rebirth. Over $5 billion a
year will be spent in automation
alone... $2.3 billion in com-
puterized control systems. .. $600
million in industrial robots and
robotics is only just getting
underway! To help meet &
the soaring demand for
people to operate, main-
tain, repair, and design ~ §
these control systems, NRI 1}
has created the only com-
plete training in Industrial
Electronics for Instrumen-
tation and Control Technicians.

Learn on Your
Own Computer %
NRI training is more than
lessons....it’s experiences. You
learn by doing, using the TRS-80™
color computer to learn about con-
trol systems, programming, and
troubleshooting. It comes with
special computer-aided instruction
programs to speed learning, is
expandable for business and
: personal computing, and is
W yours to keep. And that’s just
: the beginning,

NRI's exclusive Discov-
ery Lab® is designed to inter-
face with your computer
and special breadboarding
card so you build demonstra-
tion circuitry, “see” inside
your computer, and follow its
operation. You also get profes-

(TRS-80 is a trademark of the
Radio Shack division of Tandy Corp.)

make the most of the big demand
for control and instrumentation
technicians.

Send for Free Catalog
Send the postage-paid card
for NRI's big electronic careers
catalog. There’s no cost or obliga-
tion, and no salesman will call.
In it, you'll find complete lesson

! R
N R
&
T
(1 o

career opportunities in this

exciting field. You'll also

get information on almost
a dozen other electronic
courses including Microcom-
puters, Electronic Design, TV/
Audio/Video Servicing, Digital
Electronics, and more. Act today
and get on with your future. If card
has been used, write to us.

.-'. 'Ir

Your training includes the
TRS-80 color computer, the NRI

Discovery Lab, interfacing breadboard,
digital multimeter, frequency counter,
computer-assisted training programs,
audio instruction tape, and 46 profusely
illustrated lessons.

sional quality instruments, includ- 48
ing your own digital multimeter
and CMOS frequency counter.
You'll use them during your
hands-on training, keep them
to use in your work.

No Experience
Needed

Your NRI training is thor-
ough and complete. Starts you

NRI Schools
McGraw-Hill Continuing

with the fundamentals, builds step- g4 Iy . S%d\‘;vci:‘ctg;f;igeg:r

by-step up to the most advanced
concepts. You learn about automa-
tic control and feedback systems,
control motors, numerical con-
trol systems, lasers and optoelec-
tronics, robotics, microprocessors,
instrumentation, computer
peripherals, and much more. NRI
keeps you up with technology to

B3R |0 Washington, D.C. 20016
We'll give you tomorrow.

WWW amerazanadieohietary com
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BY RANDY CARLSTROM

Talk is now cheap—

Here’s a speech synthesizer you can buid
for use with an S-100 bus computer

ad OOLC morning. It is 10:15,

Fridey, September fifteenth.
You have a dector’s appointment at
2:30 this afternoon.”

No, this needn’t be your secretary re-
minding you o~ your day’s schedule. It
could be comirg from a disembodied
voice! Moreover, the physical make-up
of this voice mizht consist of only a very
small piece of silicon and some fine
wires. As such, it is part of a rapidly
growing family of devices that are revo-
lutionizing computer output tech-
niques called speech (or voice)
synthesizers.

Electronic Analog. To successfully
design a voice synthesizer, the tech-
niques by whic: the human vocal sys-
tem produces (7e basic unit sounds of
speech (called zaonemes) must be con-
sidered. For inszance, how is the pro-
duction of the sdund er different than
the production of the sound 00? An
analysis of this kind would require a

put sigmal as a function of time. With
this instrument, measurements can be
made of the various parameters of any
speech utterance. Utilizing data ob-
tained from such measurements, elec-
tronic fiter networks can be designed
to mode. the human vocal tract. An al-
gorithm for controlling the filters in
such a way as to produce artificial
speech can also be developed using
these measurements.

An electronic analog of the human
vocal system is shown in Fig. 1. The
dashed Lnes represent parameter con-
trol line=, which allow the various pa-
rameters of the model (voicing ampli-
tude and frequency, filter network
frequency response, etc.) to be external-
ly contrclled. These may be control bits
from a dizital computer, corresponding
to signals from the brain. Through
proper sequencing of the filter parame-
ters and excitation sources, an electron-
ic model can generate quite intelligible
synthetic speech. The overwhelming,

vocabulary for a minimum ir supoort
hardware and software.

Ur til very recently, the cost of pho-
neme synthesizers has been prohibitive.
However, a recent development in
speech synthesis technology has
brought the price and amouat of re-
quired support hardware down sub-
stantially. This significant achievemrent
was made by the Votrax company with
the introd action of the first single-chip
phoneme synthesizer. Calléd the SC-
01, this device is capable of generating
64 differer:t phonemes, accessed by a 6-
bit code.

An on-chip parametric contro! gen-
erator enadsles the device to automati-
cally generate each phoneme nzcessary
for any givan word,; its internal sarame-
ters never need to be updatec by the
user. This translates into an input data
rate of only 70 bits (less than 9 bytes)
per sezond for continuous speech out-
put. A dymamic articulation ccntroller
(also on chip) provides smoott trarsi-

YOUR COMPUTER SPERAKING

comprehensive knowledge of such
speech charactenmistics as format fre-
quencies, diphthengs, and so on, which
is beyond the scape of this article and
better left for the speech scientists.

For our purpcses it is sufficient to
know that a phoneme is composed of
many different requencies (as deter-
mined by the dynamic frequency re-
sponse of the vocal tract), and it is the
relationship of -hese frequencies to
cach other and their relative ampli-
tudes that deternmine the type of sound
that will be hearc

An important imstrument used in the
analysis.of speech is the voiceprint ma-
chine (or “Sonagraph™). This is a spe-
cial type of spectram analyzer that dis-
plays both frequency and the relative
amplitude of each frequency of the in-

g

and almost formidable, task of control-
ling thes= parameters, however, is
where the similarities of speech synthe-
sizers enc.

Phoneme Synthesizer. One ap-
proach to electronic speech synthesis is
the phoneme synthesizer. This type of
synthesizer is capable of generating a
number of different phonemes which,
when combined in the appropriate se-
quences, can synthesize any word. The
phoneme-zeneration control circuits
incorpora®d into .such a synthesizer
make it pcssible to generate continuous
speech wighout the: complex methods
associated with synthesizers commonly
used before. The phoneme synthesizer
s ideally zuited for the experimenter,
because it allows a virtually unlimited

WWW ammernazanadiohietary com

tions f-om one phoneme to the next as
speech is synthesized from each of the
64 possitle phonemes, which is essen-
tial to the production of intelligitle
speech The speech synthesizer de-
scribed'here uses this SC-01 chip.

Circuit Operation. In the syntaesizar
interface circuit shown in Fig. 2, ICJ,
IC2, and IC3 decode selected S-100 bus
address and control ‘lines to genera:e
four input and four output port contrel
signals. In this application; only por:s
nl and %2 are used, with the renzaining
1/0 ports for future use.

The value of #, a hexadecima. num-
ber representing the upper four bits of
the deceded oort address, is selec-ed via
switches S/ :hrough S4. When all four
switches are closed (associatec pins
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speech synthesizer

grounded), n=0; with 5S¢ open and S/
through $3 closed, n=1; etc. The vo-
cabulary software to be described later
requires that n =3 (S7 and S2 closed, S3
and S4 open).

Also shown in Fig. 2 are the two
power supplies required. /C4 delivers
+ 5 volts regulated to the board, while
IC5 delivers +12 volts regulated.

The phoneme synthesizer is IC7 of
Fig. 3. The data bus is buffered by ele-
ments of /C6, while pull-up resistors R2
through R7 insure that the minimum
input-high requirement of /C7 is met.
The inflection (pitch) data from the
CPU is latched by IC8, with elements
of IC9, in conjunction with RJ/0 and
R11, providing the level-shift buffering
required by the MOS inputs of IC7. The
timing signal to /C7 and IC8 is provid-
ed by IC9F reacting to an oUT 70 in-
struction from I/C3 pin 15 (Fig. 2). The
rising edge of this signal latches the
contents of the data bus (which con-
tains the phoneme access code and in-
flection information) into /C7 and IC8.

Each time /C7 (the phoneme synthe-
sizer) completes the production of a
phoneme, and is ready to accept new
data, it requests an interrupt of the
CPU via ICI1A4 which gates the inter-
rupt request only when the synthesizer
is enabled (/CI10, pin 19 of Fig. 4 is
high). The output of ICI1A4 (pin 3) can
be connected to the desired vector-in-

Fig. 1. Block diagram
representing the
electronic analog of

the human speech
mechanism with
analogous parts marked.

" EXCITATION SOURCES
(LUNGS AND VOCAL CORDS)

FRICATIVE
SOURCE
{VOICELESS}

— -

PERIODIC SOURCE
{VOICED)

FILTER NETWORK
(VOCAL TRACT}

terrupt (VIO through VI7) of the sys-
tem. If your particular system does not
have vector-interrupt capability, the
output of IC11A4 can be connected to
the system PINT line of the S-100 bus.
Interrupt requests from this line will be
acknowledged by a restart at memory
location 0038H (RST7), in the same
manner as a VIO vectored interrupt.
This is because the data bus is floating
high during the Interrupt Acknowl-
edge period.

When the synthesizer is not being
used, the synthesizer enable bit at /C10,
pin 19 (Fig. 4) should be cleared to pre-
vent /C7 from interrupting the CPU,

S

4 ARTICULATOR
] =

chighE —1 Dggh?'?'ﬁ(EJL
=1 i

PARAMETER CONTYROL
{BRAIN}

should the interrupt system be enabled.
This can be done by outputting
Oxxxxxxx (x means don’t care) to port
nl. The synthesizer’s interrupt circuit
is automatically disabled at power-up
via the POC signal.

Parameter control latch /CI0 is up-
dated via pin 11 whenever the CPU exe-
cutes an OUT #1 instruction. This signal
is decoded at IC3 pin 14, and passed
through IC9E to IC10. The eight out-
puts of /C10 (Q1 through Q8) form the
**control” word for the synthesizer out-
put volume via Q6 and Q7, the master
clock frequency via Q1 to Q5, the mode
via Q5, and the interrupt control circuit

3
srfed>——\ 3 ok
e . ' Icl +5V ™ 5100 BUS CONNECTION
S| i j ICI = 7415266
4 IC2=74L502
— IC3=74LS5138
IC4=LM340-5.0 OR LM7805
IC5=LM340-12 OR LM7812
AG' a
ICl
o —" +8[1—
s2 A | 2 +5V
8 +8| 51 T IC4 =
A5" e N8| O eed T3
9 GND[50 > ’FeuF 3 (M3
Fig. 2. This circuit —o —] | 2 - -
decodes the selected aa[35 2y} ano[100 > ‘ch Lo T
S-100 bus lines. (o> | ) = Yodaens N L B e

| 2 gpe—

sinp[46 ) 13 5 vof2 w2
o G28

souT[45> 21 ==

+5v
lis
6l YeC  vop=—1p |

OUTPUT

Y3p——n3

6 1¢3 EoR T roL
PDBIN[78 a
s ) 2 Heea va—73 SIGNALS
PWR[T7 \
0 =
3 J I¢2 7 s nl
INPUT
= = | velP—mz
a0/ 79 A
2 7
AI@ 8 sno  YTfp—3

22

Iz

POPULAR ELECTRONICS

WWW_akherieaniadiahistary com


www.americanradiohistory.com

+5vV
R R3 R R R6 R7
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3 | 1 | | | g
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D0I[35 > &‘ 340, :_E
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I\ i 1S Q2-C
003[89 l\, I 1 P3 MCx (FIG a) o—10]vie
G
200pF =
poa[38 by ) PN I8P o— 9 JVT5 '
l — Fig. 3. The phoneme
O Ia . .
00s[39 '5\N5 ] o P To ce )7 synthesizer is IC7.
Ice T9 (FIG'a) TV Pitch data from the
& )
—= +5v +12v = o CPU is latched by IC8.
S 6 |VTz
poc[99 2 = o—¢]}
1,13 4,10 8 pl
] e BT e
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1C6 —g— 1c8 ”I: H3V o— 4 |VT®
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IC9=7416 =
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+l2v )
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TO 1C7-15 1
(FI6 3}
10K
Toam B 0 IC7-15 7 3
(FIG3) Fes) — Fig. 4. The syqlheS(zer
| 20 output is amplified in
ALTERNATE CIRCUIT FOR :
. CLR veg " 7 gé?( '3‘23‘:‘ FIXED- FREQS g IC12 and applied to the
16 ol Qt A {SEE TEXT) wn h )
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1a— 2402 ool — g L
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4
via Q8. The control word is fully de-
b7 b6 b5 b4 b3 b2 bl 5@ N 1 1
T — scribed in Fig. 5.
ENABLE | voLUME | mope | M{STER CLOCK As shown in Fig. 4, Q/, Q2, RI4

through R24. and D3 through D7 form
a programmable current source whose
output is coupled to timing capacitor

1|
CONTROL WORD

Fig. 5. The control word, is made up of the
following bits:
Bit 7: Enables/disables interrupt request
from synthesizer. 0=disable; 1 =enable.
Bit 6,5: Set synthesizer output power
(XAn). 00=full power; 01 =medium power;

10=low power; 11=no power.
Bit 4: Determines mode of synthesizer
(XE, XS). 0=speech; 1=sound effects.
Bits 3-0: Set synthesizer master clock fre-
quency (XFn). 0000=highest frequency
setting . .

C5 (Fig. 4). In conjunction with /C7 pin
16, this determines the clock frequency
at pin 15. Varying the amount of cur-
rent varies the frequency which, in

.1111=lowest frequency setting. (Text continues on page 26)
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speech synthesizer
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Fig. 7. Use this layout
to install the components
on the top of the board.

J
{SEE TEXT)

turn, varies the voice and sound effects
quality of the synthesizer. If this fea-
ture 1s not required, as in a stand-alone
speech synthesizer, the circuit shown in
the dashed box in Fig. 4 can be substi-
tuted for the programmable current
source.

The audio amplifier is formed by
IC]12 and its associated components.
Transistor Q4 shuts down the amplifier
when /CIIB decodes that command

F—

=t .+
rc2 x* xci 4 bxlzca bt
g Gs
= - . (‘:*
&

from IC10. Elements IC94 and IC9B,
in conjunction with R26, R28, and R29
form a programmable audio attenua-
tor, controlled by signals from ICI0.

A programmable single-pole, 3.4-
kHz low-pass filter formed by R25, C7,
Q3 is controlled by ICIIC and can be
switched on during normal speech op-
eration to reduce any high-frequency
switching components that may be
present in the signal from phoneme

PARTS LIST

C1,C2—6.8-uF, 25-V tantalum capacitor

C3,C4—1-pF, 20-V tantalum capacitor

C5--200-pF, 10% silver mica or ceramic
capacitor

C6—0.22-uF ceramic capacitor

C7—0.047-pF, 10% metal film or ceramic
capacitor

C8—0.05-uF ceramic capacitor

C9—220-pF, 10-V tantalum capacitor

C10—0.1-uF ceramic capacitor

C11—22-uF, 15-V tantalum capacitor

C12—0.01-pF ceramic capacitor

C*—See Miscellaneous

D1 through D7—1N914,1N4148 or similar
silicon switching diode

D8—1N746A 3.3-V zener diode

IC1—74L.S266 quad 2-input Exclusive
NOR

1C2—74L.S02 quad 2-input NOR

IC3—74L.5138 3-to-8 line decoder

1C4—LM340-5.0 or LM7805 5-V voltage
regulator

IC5—LM340-12 or LM7812 12-V voltage
regulator

IC6—74L.S244 octal noninverting tri-state
buffer

IC7—SC-01 phoneme synthesizer

1C8—74LS74A dual D flip-flop

IC9—7416 hex inverting buffer

IC10—74LS273 octal D flip-flop

IC11—74LS26 quad 2-input NAND

IC12—L_M386 audio power amplifier

Q1,Q3—2N3904 npn transistor

Q2,Q4—2N3906 pnp transistor

Unless otherwise specified, the following
are Ya-W, 5% resistors:

26

R1,R9,R13—2.2 kilohms

R2 through R8, R10, R11, R19, R29,
R31—I0 kilohms

R12,R18—20 kilohms

R14,R24,R33—3.3 kilohms

R15,R22,R25—1 kilohm

R16—82 kilohms

R17—39 kilohms {

R20—620 ohms |

R21—1-kilohm, pc-mount potentiometer

R23—2.7 kilohms

R26—47 kilohms

R27—1 megohm

R28—1.5 kilohms

R30—10-kilohm, pc-mount potentiometer

R32—10 ohms

S1 through S4—Spst 4-position DIP
switch

SPKR1—200-mW, 8-ohm speaker

Misc.—Etched and drilled pc board or perf
board; solder; 0.05-uF or 0.1-uF, 5-V
bypass capacitors distributed near IC
power pins; IC sockets; etc.

Note: The following is available from
PAIA Electronics Inc., Box 14359,
Okiahoma City, OK 73116: complete
kit of all parts including double-sided
pc board and SC-01 chip at $179.95
+ $3 postage and handling. Also
available separately from the same
source: double-sided pc board
(#SS100PC) at $34.95 + $2 postage
and handling; SC-01 speech synthe-
sizer chip at $59.95 + $2 postage
and handling; software listing at
$3.00.
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generator I/C7. This filter is automati-
cally removed from the circuit by Q3
when the “sound effects” mode is se-
lected by the user program. This action
somewhat improves the sound effects
quality. If it is desired to leave this filter
permanently turned on, ICIIC pin 9
should be tied to ground instead of +5
volts via the jumper.

Construction. The circuit can be con-
structed on a conventional S-100
prototyping board, or a double-sided pc
board can be fabricated using the foil
patterns shown in Fig. 6. The compo-
nent installation is shown in Fig. 7,
which may also be used with a
prototyping board. Keep in mind that
IC7 is a static-sensitive device and
should be handled accordingly. Sockets
should be used for all ICs and DIP
packages can be used for switches S7
through S4. Install decoupling capaci-
tors as denoted by C* on Fig. 7 and list-
ed under miscellaneous in the Parts
List.

Prior to installing the ICs, and with
the two voltage regulators wired in, in-
stall the board in an S-100 bus and
check for the presence of +5 and + 12
volts at the proper pins of each IC and
the transistors. Once the board has
been checked for correct voltages and
all passive components are correctly in-
stalled, install the ICs within their
sockets.

To test the board, output xxx01000
to port nl (selected by S7-54) and con-
nect a frequency counter to JC7 pin 15.
Then adjust R2]/ for a clock frequency
of 720 kHz. If the boxed circuit of Fig. 4
is used, adjust the 10-kilohm potenti-
ometer for 720 kHz at pin 15 of IC7.
There is no hard and fast rule that the
clock frequency must be 720 kHz—the
user is encouraged to experiment with
different frequency settings to find the
one he likes best. Audio volume control
R301s used to adjust the output volume
of the synthesizer.

Next month, in Part 2, we will de-
scribe software for the speech synthe-
sizer and some typical applications. <

POPULAR ELECTRONICS
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TEK 2200

MULTI-PURPOSE
OSCILLOSCOPES

THE PERFORMANCE/
PRICE STANDARD

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

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

Two high-sensitivity
channels: dc to 60
MHz bandwidth

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

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

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

Complete trigger
system. Inciudes
TV field, normal
vertical mode, and
automatic; internal,
external and line

Probes included.
High-perfermance,
positive atachment
10-14 pF and 6C
MHz at the probe
tip.

to +3%. Aco-dc
coupling.

mV/div at > 50

time-base 2215.

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

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

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

‘Price FO.B. Beaverton DR

Copyright © 1982 Tektronix, Inc, All rights reserved. 135

Tektronix 2213

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

The cost: $1100 for the 2213
$1400 for the dual time base 2215.
You can order, or obtain more
information, through the Tektronix
National Marketing Center, where
technical personnel can answer
your questions and expedite
delivery. Your direct order includes

WWW akrerieaniadiahictary com

sources; variable
holdoff.

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

For a demonstration stop by your
local Tektronix Sales Office.

ORDER TOLL FREE

1-800-426-2200

Ask for Department J0233
In the state of Washington,
Call (206) 253-5353 collect.

Tektronix

COMMITTED TO EXCELLENCE
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Popular Electronics Tests

Sony Profeel Component TV System

T HE new Sony Profee] Component
TV System is a video version of a
good-quality audio stereo system. Indi-
vidual components and the resulting ver-
satility make it particularly appealing to
serions video enthusiasts and to anyone
who wants more than a standard TV set.

The Profeel product line includes a
color monitor (either 19 or 25 inches)
with a built-in stereo amplifier for the au-
dio section. a TV tuner with remote con-
trol that covers all CATV channels, and
a video cassette recorder with a separate
tuner-timer. In our tests, we have fo-
cused on the features and performance of
the TV tuner (VTX-1000R) and the 19-
inch monitor (KX-1901).

Tuner Section. The VTX-1000R is de-
signed toe be operated with the Remote
Commander IR control unit—the latter
featuring vclume and picture control
through two *“up or down” pushbuttons,
power on-off and a TV channel selection
by two methods. The viewer can either
scan the channels by means of two *“up or
down” pushbuttons or access the desired
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channel directly with the 10-pushbutton
matrix. The same controls are repeated
on the tuner front panel, together with
presetting controls that permit scanning
only through the channels available in a
particular location. The selected channel
is indicated by green 7-segment numer-
als; red and green LEDs indicate whether
the antenna or auziliary inputs have been
selected. A stereo phone jack is provided
at the front of the tuner together with
bass/treble, balance, and headphone vol-
ume controls. Dimensions are 3"H X
11" D X 17" W, weight is 11 Ib.

The tuner has full ac line isolation
through a power transformer and oper-
ates from well-regulated 412 V. It con-
tains two 4-bit microcomputers: a remote
signalling decoder and a phase-locked-
loop (PLL) controller. The electronic vhf
and uhf tuners are varactor-tuned, crys-
tal-controlled units with frequency syn-
thesizer and PLL channel selection. The
control signals from the tuner are en-
coded by one of the microcomputers and
are transmitted in serial, digital form to a
matching decoder at the moaitor.

One of the unique features of the VT X-
1000R is the availability of either the
usual intercarrier sound or a split sound
channel that offers hum-free audio suit-
able for eventual stereo reception. Figure
1 shows the system used by Sony to
achieve this capability. The video i-f sig-
nal normally goes through the SA4 W1 fil-
ter and is amplified, detected, and sepa-
rated into video and 4.5-MHz inter-
carrier sound. AGC (automatic gain
control) and video amplifiers are includ-
ed in a single IC, together with the
intercarrier limiter, FM detector, and
volume control. The resulting audio goes
to the a-f switch on the special split-
sound IC. A portion of the i-f signal from
the tuner goes to S4W2, after passing
through an amplifier. Filter S4W2 is
tuned sharply to 41.25 MHz, the sound
i-f. A voltage-controlled oscillator (vco)
provides the mixing signal for hetero-
dyning to 10.7 MHz, the standard for
FM receivers. The signal is then ampli-
fied and detected like any FM signal. De-
pending on the setting of the *‘carrier”
switch on the tuner’s rear panel, either
the intercarrier or the split sound will go
to the audio amplifier.

Note that the “mute’ control can shut
off either sound source. The FM stereo
sound available during FM-TV simul-
casts can be substituted for the TV audio
and supplied to the stereo amplifiers lo-
cated in the monitor.

Monitor Section. The KX-1901 uses a
special glass front panel which can be re-
moved for cleaning. All controls are lo-
cated behind a slim, hinged panel at the
right bottom of the set. Two feather-
touch pushbuttons increase or decrease
volume and picture intensity, one by con-
trolling power and the other by deter-
mining whether the monitor operates on
normal video or on the digital RGB in-
puts. Tiny lamps indicate the selected
mode, and a separate ‘‘master” push-
button determines whether power is con-
trolled at the monitor or at the VTX-
1000 tuner. Vertical hold, sharpness,
hue, color and brightness controls are lo-
cated under the same hinged panel, but
are recessed since they are not often used.
These controls override the automatic
control circuits. Monitor dimensions are
22" H X 19" D X 26" W. Weight is a
heavy 72 Ib due to the use of iron in the
transformer and filter. This is intended to
isolate the chassis from the ground, stabi-
lizing the picture.

The circuitry of the KX-1901 and its
25" version resembles that of a high-
quality studio color monitor rather than
a usual color TV set. There are chains of
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NOW CLEANING YOUR OWN
DISKETTE HEADS COULD SAVE
YOU A>40 SERVICE CALL.
AND A LOT MORE.

The recording heads on your
diskette drives may be dirty—
andthat can caus= you a lot of
grief. There's the serviceman
you have to call when the
machine doesn't perform. (Ycu
know how much service calls
cost these days!) There's
machine down-time. Idle data
entry clerks. Al th2 other delays

At only $1 per cleaning—
it’s the best insurance you
can get.

This fast-cleaning new Scotch
kit comes with everything
you need (including special
fluid, applicator tip, cleaning
diskettes) to handle up to
30 cleanings. That's only about
a dollar a cleaning.

a cranky machine can cause.

f ! With the Scotch head-clean-
And that service call might

ing diskette kit, you could save

not even be necessary. - yourself a lot more than just a
3M solves the problem e R service call. So try this remark-
in seconds—and leaves  heads are microscopically cleaned

. your heads ., without wear, without abrasion.
Computer Room Clean’. This 3M head-cleaning

The Scotch?® head-cleaning  diskette kit nas been evatuated
diskette kit lets you clean the and approvad by major diskette

the dealer neares: you, call toll
free: 800-328-13C0.
(In Minnesota, call collect:

read-write heads on your drive manuiacturers. It's the 612-736-9625.) Ask for the
8" or 5%" diskette drives. In just  best possible way to clean your gat.a.Recordmg Products
30 seconds, without any heads without service calls or . ivision.
; p 5 A Scotch cleaning diskette shown
S Sl byamass erBother machine teardowns. before use, and after 15 cleanings  (Notyet available for Burroughs Mini-Disk 1,
the heads can be completely of recording heads. Vydec or 96 TPI Drive)

cleansed of dirt, dust, magnetic
oxides—all the things that can
get into your machines every
day. And foul them up.

Just saturate the special
white cleaning pad in its jacket
with the cleaning solution. Then
insert the jacket into the disk-
ette drive and turn it on. Your
machine does the rest. The

CIRCLE NO. 45 ON FREE INFORMATION CARD
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Let’s get

try out the in-stock selection of
Heath/Zenith microcomputers,
peripherals, accessories

and software.

Now available at your nearby Heathkit
Electronic Center, or through the Hzathkit
mail order catalog.

You get more with a Heath/Zenith per-
sonal microcomputer system! We offer:

182 Microcomputer 4
I%‘,mwmm;}
Wt v Tt -
A" @ Anc.aviinrer aton £
Thrditee proe =
AN SOToe A Davesy
Prgrore 0 3318 s i
ek

 Soltaugh!
only hours 10 i

- ‘ncreases effl
both tme and,

m Produces eir
professional
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1. Proven, high-performance hardware: Thousands of
our microcomputers are proving themselves daily, in the field.

2. Vast software library: Three operating systems
(including CP/M), languages, word processors,

an electronic spreadsheet, versatile utilities and the
500-program Heath Users’ Group software library.

3. Self-instruction courses: Evaluation and program-
ming courses from Heathkit/Zenith Educational Systems.

4. Service support: Before and after the sale —
consultation by phone, carry-in service.

Test run one of our microcomputers
at any of the more than 60 convenient
Heathkit Electronic Centers in the U.S.

Heathkit
ELECTRONIC CENTERS*

See the white pages of your telephone book
for store locations and telephone numbers.

*Units of Veritechnology Electronics Corporation in the U.S.

[T K -1

wat il Orif you prefer, send to the address below for a

FREE catalog:

] ;i Heath Company In Canada: Heath Company
Dept. 310-934 1480 Dundas St. E.
Benton Harbor, MI49022  Mississauga, ONT L4X2R7

Please send my free catatog, describing your complete
line of microcomputer products!

Address
I City —

I crous

L-.__- —— e — —

CIRCLE MO. 22 ON FREE INFORMATIONCARD
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Sony Profeel
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Fig. 1. Simplified schematic of the audio detector system.

video amplifiers, dc clamps, linearization
networks, buffer amplifiers, and phase
correction networks. The Y (or bright-
ness signal), the 3.58-MHz color sub-
carrier, and the vertical and horizontal
sync signals are all carefully processed,
with correct impedance-matching ampli-
fiers at each input and output terminal.
Automatic color correction, phase cor-
rection, fleshtone correction, blanking
and color-killer circuits are incorporated
in a few ICs, but additional, external
transistor circuits provide the kind of
video processing normally associated
with studio equipment.

A stereo audio amplifier section in the
chassis uses two ICs, in combination
with discrete transistors, to drive the two
speakers that are part of the Profeel. The
SS-X1A speaker system consists of two
cabinets, approximately 8" X 4.5" X
3.3", each containing a 3.3” woofer and a
2" tweeter. These two cabinets can be
mounted at the left and right rear of the
monitor on hinged brackets. They have a
nominal 7-W (max 15-W) output power
capability and a rated frequency re-
sponse of 60 to 20,000 Hz. Sony also of-
fers a set of larger speakers for stand-
alone, component-style operation.

Two separate power supplies operate
from the single power transformer,
which is preceded by a special, inductive
line-filter assembly. All of the video cir-
cuitry uses the well-regulated 115-V dc
supply, while the audio section obtains
its power from the other transformer sec-
ondary and runs at £12 V dc. A separate,
small, power transformer is used to pro-
vide + 12 V through a one-transistor reg-
ulator to the decoder and control section.
The degaussing coil circuit is conven-
tional and uses a series, voltage-depen-
dent resistor. Separate fuses are provided
for the main ac input, and for each
branch. The high voltage is adjustable
through a special HV potentiometer and
is current-regulated.

Five major printed wiring boards con-
tain all of the circuitry, and five minor
ones contain such assemblies as the front
panel controls, indicator lights, connec-
tors, and line filters. Sony supplies de-
tailed schematics, together with board
layouts and pin connections.
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AUDIO
AMPLIFIER

A unique aspect of both the TV tuner
and the monitor is the “jack-pack,” the
large number of the connectors supplied
with each unit. For example, three sepa-
rate coax connectors are available at the
rear of the VTX-1000R TV tuner just for
vhf antenna inputs. One is for the vhf
converter (cable) and one for auxiliary
inputs, such as the vhf output froma TV
game, video disc player, or VCR. (Of
course, there are also separate 300-ohm
uhf antenna terminals.) In addition,
three identical sets of jacks, color-coded
for video and left and right stereo inputs,
are located at the rear of the tuner, as
well as various jacks for control and
multiplexed input and output, audio at-
tachments, and a multipin connector
that joins the tuner directly to the moni-
tor. All video jacks are for 1-V, NTSC,
negative video at 75 ohms, while the au-
dio is for either 47 or 5 kilohms. Two sep-
arate ac outlets, one switched and the
other unswitched, complete the total of
28 separate connectors.

Similarly, at the rear of the monitor,
ten connectors are provided, including

AM/FM TUNER

Fig. 2. Configurations possible with Sony's Profeel.

KX-1901
TV DISPLAY

b 3

TX-t000R

TV TUNER COMPUTER
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|
b |
b
L
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i = RECORDER
WITH TUNER i
1
1
i
]
1
-

CAMERA

those for the stereo speaker, and a special
34-pin connector for digital RGB (red,
green, blue) and control signals coming
from a computer. This array makes it
possible to set up virtually any arrange-
ment of video components.

Figure 2 illustrates the versatility of
the system. Note that a single VTX-
1000R can control and drive two moni-
tors, either 19” or 25”. Of course, a TV
game or video disc player can be used in-
stead of the tuner-equipped VCR. The
TV camera, for example, does not have to
be routed through the VCR, but can be
connected directly either to the monitor
or to the VTX-1000R. Sony supplies a
special interconnection manual that de-
scribes nine specific configurations,
though many more are possible.

Laboratory Measurements. The
VTX-1000R tuner shows excellent sensi-
tivity on both vhf and uhf, i.e., the 57-
dBm figure (vhf)is equivalent to an input
signal of 6 microvolts, and the 54-dBm
figure (uhf) means that a 12-microvolt
signal will result in a noise-free picture.

SONY KX-1901 and VTX-1000R

PROFEEL TV SYSTEM
f Parameter Measurement \

Sensitivity, vhf (Ch. 3): —57 dBm
Sensitivity, uhf (Ch. 20): —54 dBm
Noise figure, vhf (Ch. 3): 6 dB
Noise figure, uhf (Ch. 20): 10 dB
Video bandwidth to CRT (—6 dB): 4.05 MHz
R-f oscillator frequency stability:

(10510130 V ac, 2 hr)

Ch. * 0.05 MHz

Ch. 20: 0.05 MHz
Agc dynamic range: 68 dB
Dc restoration: 95%

Horizontal linearity:

Vertical linearity:

Convergence:

Dc voltage regulation, B+:
(105t0 130 V ac)

High-voltage regulation:
(105 t0 130 V ac)
Power rating:

100% left, 100% right

100% top, 100% bottom

90% at worst area

98%, KX-1901;95%, TX-1000R

95%, KX-1901

93 W, KX-1901; 18 W, TX-1000R

WWW akherieaniadiahistary com
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Both measurements indicate that the
tuner will be usable in fringe areas.

We measured a video bandwidth of
4.05 MHz right up to the CRT input, a
better video response than we’ve encoun-
tered on any commercial TV set. This,
coupled with a fairly large agc dynamic
range and practically perfect dc restora-
tion, accounts for the excellent broadcast
pictures seen on the screen.

A frequency synthesizer which is
phase locked to a low-frequency crystal
accounts for the excellent r-f oscillator
stability; we were unable to measure
more than 50-kHz variation under any
condition.

Linearity on both axes was essentially
perfect, but the set we tested had some
misconvergence at the extreme right of
the screen, resulting in the notation of
90%, at the worst area. Using a staircase
pattern we found the gray scale to be ex-
cellent, just as the color bar pattern ap-
peared practically perfect on the screen.

The audio-frequency response was the
same on both channels of the stereo am-
plifier. We used test tones through the
SS-X1A speaker system as a rough indi-
cation of audio quality, and were able to
hear from about 80 to 16,000 Hz. A full
audio test procedure was not performed,
however.

User Comments. The picture quality of
the KX-1901 was really superb, both on
the commercial TV broadcasts and as a
studio monitor. Not only were the colors
well-balanced and natural, but resolu-
tion, linearity and convergence (except
for the anomalous area at the extreme
right) were excellent.

After appreciating the technical fea-
tures and excellent performance of the
Sony Profeel System, we asked the cru-
cial question: How much does it cost?
Current suggested retail price for the 19-
inch monitor is $850 while the 25-inch
monitor lists for $1500. The VTX-I000R
tuner price is $520, including the remote
control unit, which costs $65 when pur-
chased separately. The stereo speakers
described here, Model SS-XIA, are
priced at $80 a pair.

For $1450, the Sony Profeel line offers
the equivalent of a high-quality, 19-inch
color set, with a set of stereo speakers,
and a tuner that contains the latest fea-
tures and picks up all possible channels,
together with a handy IR remote control.
This is obviously more money than a
comparable single TV receiver, but many
of the Profeel features are just not avail-
able in a standard set. If you’re using a
personal computer, for example, the
monitor can provide an 80-character dis-
play, which is twice as big as is possible
with a regular TV. If you plan a multi-in-
put video system, the jack-pack and con-
trol features of both the tuner and moni-
tor, as well as the modularity of the
system, are very significant advantages.

To sum up, if price is not a key consid-
eration, the KX-1901 and VTX-1000R
tuner make up a super deluxe 19-inch
color television, with a host of features
you can’t get on a standard receiver. At
least not yet. —Walter H. Buchsbaum

CIRCLE NO. 103 ON FREE INFORMATION CARD
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The ADC Sound Shapers:
Improvements on pertection.

When you make a line of equalizers
that audiophiles consider to be the
best, it’s difficult to make them better.

But we did. And our exciting new
Sound Shaper* line reinforces our
reputation as the leader in the
equalizer world.

You'll find the same superb elec-
tronics and high performance tech-
nology that you've come to expect
from ADC. With LED-lit slide
controls that let you custom-tailor
your sound to compensate for room
and system deficiencies. And now,
you'll find our Sound Shapers
updated with new refinements and
sleek styling that makes them loock
as good as they function.

Our top-of-the-line SS-30 is a per-
fect example. A ten-band equalizer
with LED meters and two-way tape
dubbing, it has its own integrated
spectrum analyzer built in, so you
can clearly see the altered frequency
response. And unlike many other
equalizers with integrated spectrum
analyzers that require outside pink
noise sources, our SS-30 has itsown
pink noise generator built right in.
So now, you can accomplish
corrective equalization
of your room without

ADlc

an additionzl component.

Tae rest of the line is equally im-
pressive. From our 12-band SS-20 to
our ten-band SS-10 to our five-band
SS-5, all ADC Sound Shapers offer
vou fingertip control of your fre-
quency response. with features
gea-ed tc your equalization needs.

17 you e serious about equalization
and want to meximize the potential of
your present system, an ADC Sound
Sheperis your answer. The new ADC
Sound Snapers. Perfect examples of
sound thinking. Improved.

oand Hegpor

Frequency Equalizers

A BSR COVPANY

Sound thinking has moved us even further ahead.
ADC, Route 303, Blauvelt, N.Y. 10913

® Sound Shaper is a registered tradermark of Audio Dynamics Corporation:
#

e —————
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Radio Shack’s New $399* TRS-80°
Color Computer Saves You *98!

Now Get 16K
Memory

for *98 Less
Than Last Year’s
Equivalent!

A Smart Investment. Radio Shack’s popular TRS-80 Color
Computer is now a better value than ever. The 16K bytes of
memory provide you with more space for programs and data,
and better game animation as well.

Write Your Own Programs. Our easy-to-use Color BASIC is
ideal for home or school applications. You can create graph-
ics, and incorporate music and sound effects into your pro-
grams, too. We even offer the advanced programmer an
Editor Assembler in an instant-loading Program Pak.™

Loaded with Features. You get data and string handling,
dimensioned arrays, math functions, 9-digit numeric accu-
racy, and much more.

Radio Sfhaek

The biggest name in little computers™
A DIVISION OF TANDY CORPORATION

!
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Ideal for the Hobbyist. The Color Computer contains a
680GE 8-bit CPU. You get a 1500-baud cassette port and an
RS-232C serial interface. The screen display is 16 lin2s of 32
characters. Graphics resolution is 32x64 with eighi colors.
Higher resolutions (up to 192x256) are accessible from
machine language or by upgrading to our Extended BASIC.

Expands Easily. You can add up to 32K of memory, disk
drives, a printer, our new color plotter or new graphics tablet,
a digitizer, modem and other peripherats.

Available Only at Radio Shack! See the TRS-80 Color
Computer in action at a Radio Shack store, Computer Center
or participating dealer today!

| Tell me more! Send me a free TRS-80 Computer Catalog!-}
I Mail To: Radio Shack, Dept. 83-A-245
: 300 One Tandy Center, Fort Worth, Texas 76102

AN R e - = — S
i ADDRESS = e
IR CImY e gl = STATE. 2IP.

Retail prices may vary at individual stores and dealers

WWW_ ametrieaniadiahietary com
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computers

Popu lar Electronics lests

..

Osborne I Portable Computer

HERE have been other portable

computers, but the Osborne 1 was
the first portable computer to include a
video screen, two 54" floppy disk
drives, a detachable keyboard, Z80 CPU,
64K of memory, and both serial and par-
allel interfaces. A large application soft-
ware package and the CP/M-80 operat-
ing system has been included too, all at a
very modest price. As such, the Osborne
I is a pioneer in much the same manner
as, say, the Sinclair ZX80 or the Sharp
(Radio Shack) PC1200 handheld com-
puter were front runners.

Description. The computer is mounted
in a lightweight case with the keyboard
folding in so that the entire package can
be carried (by a handle on the “bottom”
of the case) and stowed under an airline
seat. There is a cavity in the rear of the
case that contains the power switch, a
circuit breaker, and the power cord. The
latter can be wound on a bracket on the
cavity cover when not in use. The cover s
secured to the case by two Velcro strips.

The complete computer weighs 24 lbs
andis 202" W X 8% " H X 17" D. The
suggested price of $1795 includes a soft-
ware package that would list for $1200 if
sold separately. The software package
consists of WordStar (word processor);
SuperCalc (electronic spread sheet);
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MailMerge, CBASIC, CP/M-80, and
utilities. This package is supplied on five
diskettes. The complete CP/M version
2.2 is stipplied, including DDT (Dynam-
ic Debugging Technique), ED (the
CP/M line editor), and ASM (the CP/M
assembler).

The Osborne 1 is opened by unlatching
a plastic toggle on either side of the case,
with the keyboard folded into an operat-
ing position below the front panel. The
keyboard is connected to the front panel
by a 10" replaceable cable. (A 24" cable
is available from a separate source.)

The keyboard has a QWERTY-type-
writer format with the addition of four
arrow keys used to position the cursor
and to scroll the video “window’ (more
about this later). There is also a 12-key
numeric keypad for rapid input of nu-
merical data. All keys have good “‘feel”
to them and no noticeable bounce. Some
of the keys we have become used to on a
computer keyboard are missing on the
Osborne 1. One of these is DEL, which is
used for deletion in many applications.
Other missing characters are the braces
and the tilde. When using WordStar, the
program substitutes other keys for these
functions. In all, the keyboard is better
than those supplied on more expensive
terminals and computers.

The first thing that you really notice

WWW arnenacaaradiohietaery com

about the Osborne 1 is the small (5§”) vid-
eo screen located in the middle of the
front panel between the disk drives.
There are two rotary knobs below the
screen to control the brightness (BTR)
and contrast (CONTR).

Thedisplay takes some getting used to,
more because of its unusual format than
its size. The computer actually writes in-
formation into a display that is 32 lines of
128 characters, but the video screen is
only a window showing 24 rows of 52
characters each. This window can be
scrolled in either a horizontal or vertical
direction by using the arrow keys with
the SHIFT key depressed.

Reading the characters on the small
screen is no more difficult than reading
characters in a book since they are about
the same size. However, for nonportable
operation, better reading comfort can be
obtained with a video monitor connected
to the Osborne 1 front panel. The con-
nector is a card edge designed to mate
only with a cable supplied by Osborne for
its monitor. However, the EXMON
Adapter by Esoteric Engineering, which
sells for $39.95, converts the EXT VIDEO
connector into -a standard video port.
There is also an EXMON-II, which in-
cludes an r-f modulator capable of pro-
ducing a video display on a conventional
TV receiver. Using the larger video mon-
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romputers
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VIDEO DISPLAY
128 » 32
VIDEO DISPLAY
Lo 128 32
BDOS/CCP BIOS
BDOS/CCP
4000
(USED AS BUFFER)
TCP
(RAM)
3000
NOT USED
2000 2FFF
1/0 PORTS
(SEE DETAIL)
1000 2000
NOT USED
O Page 1
0000
BANK 1 ROM
BANK 2

itor does not increase the area of the vid-
eo window; you still only see 24 rows of
52 characters each, but you see them in a
larger format.

One of the less desirable features of
this computer is the use of minifloppies
having only single-density format. This
results in 92K bytes of data storage
which is not quite enough for extensive
word-processing applications, or for ac-
counting programs. However, as of this
writing, dealers all over the US will soon
be installing dual (double) density drives.
This modification extends the data stor-
age capacity to 184K per diskette. In ad-
dition, the update doubles the data trans-
fer rate, which results in faster access to
information stored on the diskette. The
existing disk drives require no physical
modifications for conversion to dual den-
sity, by the way. The modifications affect
only the support circuits, cables,
firmware, and software.

The term *‘dual” density means that
the disk system can be operated as either
single or double density. The system
automatically recognizes the different
densities when a diskette is booted. The
double density modification will add
about $185 to the cost of the computer,
and it can be done in about a half hour at
the dealer’s service department.

Memory Usage. The memory map of
the Osborne 1 is different from other
computers because of the unusual use of
memory banks. The 64K of dynamic
RAM memory is assigned to Bank 1, a
normal organization of memory within a
CP/M system using memory-mapped
video. (See the memory usage chart). The
area referred to as Bank 2 is a combina-
tion of the system monitor ROM that
controls the system before the CP/M op-
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VIDEO ATTRIBUTES
4K x 1

The Osborne 1
memory is
allocated in
three banks.

]
|
]
]
!
]
]
]
]
]
]
NOT USED :
!
]
]
]
]
]
]
]
]
]
]
]

erating system is booted, and memory-
mapped 1/0 ports. The remainder of the
64K address space in Bank 2 is a “phan-
tom” of Bank 1. Bank 3 is unused except
for the top 4K block, which is used for a
video attribute to control the underlining
of characters.

People who are familiar with the nor-
mal organization of a Z80 computer will
find the use of memory-mapped 1/0
ports strange. In most cases, CP/M com-
puters use I/0 support chips that require
programming through a port with IN or
OUT instructions. The Osborne 1 uses
Motorola support chips (an M6850 and
an M6821) which provide I/0 by ad-
dressing an area of memory. (See the
memory map chart.) There are advan-
tages to this arrangement when it comes
to providing a variety of 1/0. The Os-
borne 1 User Guide explains this and il-
lustrates the I/O memory map.

1/0. One of the most important measures
of computer utility is the ability of a sys-
tem to communicate with the outside
world. The Osborne 1 is equipped with
both a serial and a parallel 1/0 port.

One of the “user friendly” things that
Osborne has done in its version of CP/M
is the implementation of the CP/M 1/0
BYTE. This enables the user to send data
to and from either the serial or the paral-
lel port by assigning them to be the list
device (LST:) used with the STAT com-
mand in CP/M.

The RS232C serial port has a standard
DB25S connector with enough pins con-
nected to implement most printer
protocol.

The modem port is an extension of the
RS232 port connected to a 9-pin D con-
nector plug. It includes the RCV (Re-
ceiver Enable, pin 4) and DSR (Trans-
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mitter Enable, pin 5). These are
open-collector terminations that may be
damaged if improperly terminated.

If the modem port is used without an
external adapter, be sure that nothing is
connected to pin 4 at the computer end of
the cable. In view of this, probably the
best way to use a modem is to employ the
RS232 port. The Osborne Company ad-
vises it will be supplying a modem with
the correct terminations for its machine.

Any IEEE 448 device can be connect-
ed to the Osborne | by using the proper
adapter and cable. Osborne uses the
IEEE 488 port for both IEEE 488 devices
and the Centronics parallel printer inter-
face. Therefore, they use a card edge con-
nector instead of a standard IEEE cable
connector for this port. The Osborne 1
technical manual describes details for
constructing both an IEEE 488 card-
edge/cable adapter or IEEE 488 card-
edge/Centronics 36-pin connector cable
adapter. Both of these cables can be ob-
tained commercially. In fact, several
manufacturers sell Osborne-to-Epson,
Osborne-to-1DS, and Osborne-to-Cen-
tronics cables.

The EXT VIDEO connector is also a
card edge type rather than a familiar vid-
eo connector used in other computers or

2FFF

NOT USED
2C03 Part B Control
2C02 Part B Data

VIDEO

2C01 Part A Cantrol
2C00 Part A Data

NOT USED
2A01 Buffer

SERIAL PORT

2A00 Status/Control

NOT USED
2903 Part B Control
2902 Part B Data

IEEE BUS

2901 Part A Control
2900 Part A Data

NOT USED
2260 Row 7
2240 Row 6
2220 Row 5
2210 Row 4

KEYBOARD

2208 Row 3
2204 Row 2
2202 Row 1
2201 Row 0

NOT USED
2103 Data
2102 Sector

DISK

2101 Track
2100 Status

NOT USED
2000

Detail of Osborne 1 memory-
mapped input/output.

POPULAR ELECTRONICS


www.americanradiohistory.com

THIS DEVICE MAKES
ORDINARY TELEPHONES OBSOLETE.

Actual size.
(1"x5%" x2%")

The Freedom Phone® Cordless Telephone Model FF-3500 has more features than any ordinary
telephone. But one ordinary feature is missing.

There’s no cord to tie you down. The compact handset measures 1" x 5%" x 2% " and weighs just 7
ounces. So it's really easy to take or make calls anywhere within its operational range. That's upstairs,
downstairs, in the front yard, backyard, at the neighbors, up the street, or down the block.

Instead of going to the phone to talk, you take the phone with you.

Buying a Freedom Phone Cordless Telephone is an intelligent move if you prefer the convenient over
the conventional. But there’s more to it than meets the eye or ear.

Designed and built exclusively for the Electra Company, makers of Bearcat® Scanners, the Freedom
Phone 3500 provides crisp and clear cordless calls. An audible tone and pulsing light confirm dialing. The
touch of a button automatically redials the last number entered.

The Freedom Phone Cordless Telephone is as easy to install as it is to use. [ts attractive and compact
base station plugs into your existing phone line and electrical outlet.

Ifthe idea of using a Freedom Phone Cordless Telephone has a nice ring to it, get up, walk to your
obsolete telephone, and call 800-428-4315 (800-382-1076 in Indiana). You'll learn more about the Model
FF-3500 and get the name of the nearest Freedom Phone Dealer.

THE FREEDOM PHONE CORDLESS TELEPHONE.

Eectia) grectra Company

Division of Masco Corp. of Indiana * 300 East County Line Road *+ Cumberland, Irdiona 46229 - International Business Office * Suite 102, 1828 Switt * North Kansas City, Missouri 64116
CIRCLE NO. 18 ON FREE INFORMATION CARD (©) 1981 Masco Corp. of Indiana

WWW amercearadiohistery com
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KOperating System: CP/M-80

Languages: Microsoft BASIC-80,
CBASIC2

Assembly Language: CP/M Assembief
with DDT

Internal Memory Capacity: 64K in 3
switched banks; uses 60K CP/M

Disk Storage: 2 drives; single-density
standard with 102K bytes; 92K bytes
formatted for CP/M; double-density
optional with 184K bytes.

Benchmark: Generates primes to 1000 in

24 seconds.

CP/M Characteristics:

Format Time: 34.6 s

Sysgen Time: 33.6 s

PIP & Verify System Disk: 2 min, 40 s

CBASIC2 Compile Time (Benchmark):

36.5s

Telecommunications Operation:

Baud Rate: RS-232C 300 baud or
1200 baud software selectable. 600
baud or 2400 baud jumper
selectable.

Escape Codes: Same as Televideo.

N

/

Comparative analysis of Osborne 1 characteristics.

video monitors. The card edge is covered
with a video shunt that has two uses.
First, it transfers the video signals from
the bottom of the card to the top where
they are connected to the built-in 57
CRT. Second, since the 12-volt dc¢ is
brought out to the card edge, it provides
short-circuit protection.

External Power. The BATT connector
provides input for the external power
system of the Osborne. The battery- pack
option consists of a 12-volt battery with a
charger, shoulder carrying case, and
adapter cable. The computer has a new
power panel installed with an Ac/pDC
switch, 12-volt power plug, and a power
inverter module with a plug-in harness.
This modification can be made by an Os-
borne dealer.

The external battery power system can
serve as battery backup when required,
providing full power for as long as 60
minutes. The primary application is to
permit operation from the 12-volt dc sys-
tem at remote locations, or mobile instal-
lations in cars, boats and planes.

RFI Test. A sample unit was tested for
radio-frequency interference with televi-
sion and broadcast radio reception. In-
terference was noticed on vhf television
channels when the Osborne 1 was operat-
ed in the same room. No interference was
noticed on uhf television channels. There
was interference on the AM broadcast
band during disk access, but no interfer-
ence with FM unless the stations were
tuned off-channel.
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PHYSICAL CHARACTERISTICS

Housing: Single fiberglass case with key-
board in removable cover.
Components: 5” CRT, two 5% " disk

drives, keyboard, controls and
connectors.
Controls:

BRT: Monitors brightness.

CONTR: Monitors contrast.

RESET: Starts computer operation from
scratch.

Connectors:

MODEM: Type D.

Rs232C: Standard DP-25p.

IEEE 488: Card-edge 26-pin, can be
adapted for standard IEEE or Cen-
tronics parallel printer can be
adapted for IEEE connector.

KEYBOARD: Detachable cable.

ExT. viDEO: Covered with shunt for in-
ternal monitor operation. Re-
quires adapter for use with ordi-
nary video monitor.

BATT: Use with battery pack and re-
quires modification of panel to add
ac/dc switch.

Keyboard: Standard QWERTY type
with cursor arrow control keys,
CTRL key, EsC key, RETURN key, and
numerical keypad.

Monitor: 5” diagonal B&W CRT display
24 lines of 52 characters. The CRT is
“window” on the actual display, which
is 32 rows of 128 columns stored in the
video memory. The window can be
moved by pressing cTRL and one of
the directional arrow keys. (Using a
larger monitor does not increase the
number of rows and columns in the win-
dow. It only makes them larger.)

Disk Drives: Two 5%” minifloppies
(single-sided, single-density).
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Rear Compartment: Contains p%
cord, on/off switch, circuit breaker re-
set button.

Options:

Double Density Modification: In-
creases data storage capacity
from 92K to 184K bytes (after
formatting). $185.

Portable Power Modification: For porta-
ble use, offers power from a bat-
tery pack or a plug-in dc source. Con-
sists of installation of ac/dc switch on
computer rear panel and use of bat-
tery pack and recharger/inverter
unit.

Centronics Parallel Printer: Cables
can be constructed according to
diagrams in technical manual or
purchased elsewhere to connect
the Centronics type of parallel in-
terface to the Osborne.

External Video Monitor: The Os-
borne 12" External Monitor can
be connected by removing the
EXT VIDEO shunt and plugging in
the video cable. For any other
video monitor, an adapter must
be used. This can be made ac-
cording to the video circuit dia-
grams in the technical manual or
purchase from another source.

Telecommunications: The Osborne

Modem is the only such unit that should

be connected into the MODEmM port. A

standard modem can be connected to

the rs-232c port.

Size: 8%2” H X 202" W X 17" D.

Weight: 24 |b.

Price: $1795 for single-density model
includes CP/M and application soft-
ware package.

POPULAR ELECTRONICS
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User Comments. All of the software de-
livered with the Osborne 1 appears to
work as well as the same programs work
on other computers. However, due to the
small amount of data storage permitted
by the single density format, there is not
enough room left on the disk for exten-
sive user application data. To achieve
maximum data storage space, data
diskettes were formatted with no CP/M
system. These data diskettes were placed
in drive B and used to store data files for
WordStar and Supercalc. This appears to
be the only practical method of using the
single-density version of the Osborne 1
for practical applications. This situation
will be helped by installing the double-
density option.

Osborne never advertised this machine
as a general-purpose computer for ac-
counting applications. The distributors
of software, such as Lifeboat Associates,
now support the Osborne format, but
they do have to qualify this support be-
cause the larger packages will simply not
fit on the single-density format. There
are now software houses writing specifi-
cally for the Osborne and their products
may offer greater variety than users have
had previously.

With any start-up operation there is a
lag between the time the machines are de-
livered and the time spare parts are avail-
able to dealers’ repair departments. This
period is over as far as the Osborne 1 is
concerned. Through the efforts of the Os-
borne Company and its dealers, service
departments now have technical infor-
mation and spare parts to repair, modify
and service Osborne 1 computers.

The dealers rate the company as one of
the better supporting manufacturers.
The users are now much happier and
they have formed user groups within ex-
isting computer clubs and as independent
organizations. They intend to establish a
software library for Osborne format
software.

The Osborne 1 is a mature, serious
computer for any stand-alone applica-
tion or for portable use; and it is one of
the best bargains offered in the computer
industry.

The documentation and service seem
to have caught up to the marketing effort
and the company is making every effort
to support its dealers and users. Osborne
has announced that the Computerland
stores and at least 50 additional dealers
will be added to the network in 1982.
This will make the product easier to buy
and the increased sales will probably lead
to more software development. It would
seem that the double-density modifica-
tion is necessary for all but the most lim-
ited applications.—Stan Veit

CIRCLE NO. 102 ON FREE INFORMATION CARD
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QUALITY parts at DISCOUNT PRICES

4 CHANNEL 8 TRACK
"o HOME UNIT

JRS® 1 10VAC MOTOR, PRE-AMP

$7.25 PER ASSEMBLY

BRAND NEW UNITS. ..
ASSEMBLY INCLUDES;
TAPE HEAD, MOTOR BELT,

LIGHTS, SwWiTCHES,
SOLENOID AND OTHER
USEFUL PARTS. ...
AN EXCEPTIONAL BUY!

$17.50 each

AUTOMATIC
RECORD CHANGER
¥ B.S.R. MODEL C136R/C/3

* PLAYS 33/45/78 RECORDS
* MINT SIZE: 8 174" X 12"

INCLUDES DUST COVER AND

PLASTIC CASE (NOT PICTURED)
WITH FRONT CUT OUT TO FIT
STEREO UNIT (NOT INCLUDED).

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

ARACTOR
DIODES
88-103 3 FOR $1.00

100 FOR $30.00
rf MV2205 3 FOR 51.00
100 FOR $30.00

MITSUMI
MODEL UES-ASS
VARACTOR UHF

PHOTO FLASH

MINI SIZE
BUZZERS

1% 10 3 voits 75¢ 0a
WITH WIRE LEADS

BLACK PLASTIC
CASE =
PAC-TEC A‘( )
SERIES C‘Ec'g.ux_u.r;_

BLACK PLASTIC ENCLOSURE
ADJUSTABLE HE:GHT FROM
1.63" 70 2.93"; WIOTH
6.85'"; DEPTH 8''. BUILT-
IN STAND OFFS FOR P.C.
BOARDS . . FRONT AND BACK
PANELS NOT INCLUDED. .
$5.25 PER CASE

CAPACITORS
170 MFD 330 VOLT

5 1 1/2% X 7/8"
[ 2 FOR $1.50
= 10 FOR $7.00

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

L 27 01a X 2 1/2%icn $2.00

COMPUTER
GRADE
CAPACITOR
1700 mtd. 150vDC $2.0(
2 1/2" DIA X & 3/4" HIGH
3,600 mtd.
40VDC
1 3/8" DIA. X
6,400 mfd.

60vDC $2.50
13/8"0ia X 4 14"
12 OOOmtd 40vDC $3.00
TOIA X & 1/4" HIGH
18, 000 mtd. 75 VDC $4.00
2 1/2" DIA X & 1/2" HIGH
22,000 mfd.15VDC

P

3 HI

RANSFORMERS
120 volt

primaries

$3.00
$1.25
$2.50
$6.50
$2.00

5.6 VOLTS at 750 MA
6 VOLTS at 150 mA
12 V.C.T st 500mA
16.5 V. at 3 AMPS
18 VOLTS at 350 MA
18 VOLTS at 1 AMP  $4.50
18 VCT st 2 AMP  $550
252 VCT ot 2.8 AMP $5.50
35V.CT. at 1 AMP $350
42 V.CT at 1.2 AMP  $4.50
65VCT at 2 AMP  $5.50

22,000 mtd.40VDC

2" DIA. X B" HIGH $3.00!

25,000mtd.75 vDC $4.5

3" DIA X 4 3/8" HIGH

45.000mtd. 25 VDC

2" DIA. X 4" HiGH $3 50

72,000 mtd. 15VDC

2" DIA. X 4" HIGH $3.50
COMPUTER GRADE

CAPACITOR SPE
180,000 mtd. sat t?vIALJ

235" DIA X 45" HIGH $1.50
e lali s ML 4
CLAMPS TOFIT CAPACITORS 50¢ a0,

750 MFD 330 VOLT
2" HIGH X 1 3/4"
$1.25 EACH 10 FOR $11.00

DC WALL
/\TRANSFORMER

i

11/2 to 3 voits 75¢ea
WITH PIN TERMINALS

—F_ 3 to 7 voits
| WITH PIN TERMINALS
75¢ each

B\

Y

1SLIDE POTS

=== 500K

linear taper
15¢ EACH

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

L.E.D’s
STANDARD JUMBO
DIFFUSED
RED 10 FOR $1.50
GREEN 10 FOR $2.00 |
YELLOW 10 FOR $2. 00
FLASHER LED Yk
5 VOLT OPERATION
RED JUMBO SIZE
2 FOR $1.70
Bl POLAR LED

FOR §
SUB HINI LE D

079" x .00g" RED

20mA st 1.75v

10 FOR $1.00

200 FOR $18.00
QUANTITY PRICES AVAILABLE

BLACK LIGHT
(ULTRAVIOLET)

I
:.€. % F6T58L $2.50 each

FREE! SEND FOR OUR NEW 40 PAGE CATALOG FReg

CONNECTORS
WEATHERPROOF
2 CONDUCTOR
~ = A=
POLARIZED SET, 18 GA.

WIRE..$1.00 / SET

4 CONDUCTOR

4PDT RELAY

« 14 pin styls

* Jemp contacts

©24voll d.c.of
120 voll e.c.Coil

« Used but tully tested

$1.70 EACH

specily coil vollage

LARGE QUANTITIES AVAILABLE
SOCKETS FOR RELAY 508 each

s

KEY SWITCH
% e s.PST
4 AMPS @ 125 VAC

KEY REMOVES BOTH
POSITIONS $3.50 EA

4 POSITION & as
USED FOR 2 125 VAC
CASH REGISTERS

$1.50
PER SET

WEATHER-PROOF SOCKET
AND CONNECTOR SET...

P——

EDGE CONNECTOR

ALL ARE .156" SPACING

15/30 GOLD

SOLDER EYELET $2.00 EACH
18/36 GOLD

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

SOLDERTAIL (P.C. STYLE)
$1.35 EA 10 FOR $12.50

42/84 GOLD

6 VDC RELAY

MINIATURE

D.P.D.T.

3 AMP CONTACTS
FUJUITSU % FBR321D006
$1.75 EA 10 / 16.00

COMES wITH THREE KEYS

#1 OPERATES 2 POSITIONS
H2 OPERATES 3 POSITIONS
¥3 OPERATES 4 POSITIONS
KEY REMOVES ONE POSITION
ONLY  $4.50 EACH

EASILY

STRING
EITHER

L LIGHT ORGAN

AND ALLOWS 110 V.A.C. LIGHTS TO
DANCE WITH MUSTC. $6.50 PER UNIT

ORGAN WILL ACCEPT TWO LIGHT STRINGS

HOOKS INTO STEREO SPEAKERS

OF 20 LIGHTS TO CONNECT TO
CHANNEL-- $1.75 FOR LIGHTS)

MULTHSWITCH
8 STATION

o liar s 6 wiia\w e

INTERLOCKING ASSEMBLY

4-D.P.D.T./4-4.P.D.T.

6 1/2" MOUNTING CENTERS
$3.00 PER ASSEMBLY

5 STATION 1 v e

INTERLOCKING ASSEMBLY

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

4 1/8" MOUNTING CENTERS
$2.50 PER ASSEMBLY

3 STATION
NON-INTERLOCKING L
2-D.P.D.T./1-4.P.D.T.
PUSH ON/PUSH OFF STYLE
2 1/2" MOUNTING CENTERS

$1.50 PER ASSEMBLY

o]

STANDARD 8 OHM
50 DB L-PAD...

$1.50 EACH

8’ LINE
SJT M/E
ROUND GRAY 1

$2.00 EACH 10 FOR $18.50

MICROWAVE
TRANSISTORS

LIGHTED
PUSH BUTTON

RED LIGHTED 120 VAC

10 AMP. S.P.S.T.

MPOWER' PRINTED ON

FACE. MOUNTS IN

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

% N.P.N. SILICON

75 ohm CO-AX

FOOT

R.C.A. PLUGS BOTH
ENDS. .USED FOR VIDEO

SOLDER EYELET $4.00 EACH
CONNECTOR

3 PRONG

CHASSIS MOUNT [ < ‘)
$2.00 EACH
10 tor_$19.00
7 clips for $1.00
100 clips for $12.00

CANNON XLRA-3-13
CONNECTOR
2” ALLIGATOR CLIPS/
500 clips for $50.00

GAMES, ETC $1.25 EA

2 M=z
CRYSTAL

A e $3.50 EACH

SPECIAL PRICE
$2.50 _EACH

0-10 MINUTE TIMER
ADJ. TIMING

MOTOR FROM

0 10 MIN.

RATED 10 AMPS.

125 VAC MOWNTS

ON 1" CENTERS.

34,75 EACH

Svolt Samp/hr
RECHARGEABLE

ELPOWER # EP690
SOLID GEL CELL
5 172" x 4 174"

$15.00 EACH

ALL ELECTRONICS CORP.

905 S. Vermont Ave.

MANUFACTURERS -

WE WILL

PURCHASE YOUR EXCESS
INVENTORY (213)380-8000

CIRCLE NO. 3 ON FREE

WWW amedacaatadioRietery com

P.O. BOX 20406

Los Angeles, Calif. 90006
TOLL FREE ORDER NO.

800-826-5432

AK m Ca (213)380-8000
Satu da
9AM 5 PM 10AM-.3

- Fri.,

INFORMATION CARD

Ouanhhes Limited
* Min Order $10.00
*Add $2.50

Shipping USA
* Calit Res Add6°o
« Prompt Shipping

€oD!
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COMPUTER
BITS

By Les Solomon

A First Look at Zenith’s Z-100

F you've been waiting for the new Ze-

nith microcomputer, it's here, and we
have had a chance to see it and even put
in some “*hands-on’" time. The Z-100 is a
powerful new desktop microcomputer
employing an 8085/8088 single-board
computer operating at 5 MHz. It has
128K of RAM (expandable to 192K) on
the main board, an integrated 5-slot S-
100 motherboard, two synch-
ronous/asynchronous serial I/0 ports,
an 8-bit parallel port, RGB color inter-
face, light-pen interface, and an 8035 uP
controlled keyboard.

Unlike the CompuPro system, the Z-
100 is an integrated desktop unit avail-
able in two configurations: the ZF-110-
21 low-profile model includes an RGB
color-display controller that generates
225 raster lines and a 640 by 500 dot reso-
lution with 8 colors; the Model ZF-120-
21 is an all-in-one computer with inte-
grated 12" green phosphor display and
built-in support for an outboard color
display by adding memory, for red and
blue color generation, to the display
controller.

A notable design technique used is evi-
dent in the method of character genera-
tion. Rather than employing character
set ROMs, the Z-100 treats the screen in
the graphics mode. Therefore, even al-
phanumeric characters are addressed
dot-by-dot, with look-up tables in the
system ROM. This, asserts product-line
manager Barry Watzman, provides an
additional level of flexibility to the OEM
who wants to create specialized charac-
ters either by providing ROMs or using
downloadable character definitions.

The basic systems, including the sin-
gle-board dual processor with 128K of
RAM, 5 expansion slots, CRT controller
(an integrated display for the Model ZF-
120-21), dual 48-tpi Tandon disk drives,
full-size keyboard, light-pen connector,
disk controller capable of supporting a
total of 8 drives (four 514" and four 8")
are expected to be priced well under
$5000. Full production is due by 1983.

Super Software. The Z-100 series
comes with CP/M-85 and MS-DOS, the
same operating system used on the IBM
PC. The 8-bit CP/M-85 is an optimized
version that takes advantage of the
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unique attributes of the system. For ex-
ample, the throughput of the system is
several times greater than standard
CP/M and takes advantage of the “good-
ness” of the hardware design.

Moreover, the 8-bit O/S allows the use
of any number of CP/M packages cur-
rently available. Zenith is planning to of-
fer Supercalc and Wordstar and, possibly
later, some graphics software for the 16-
bit processor.

We specifically like the implementa-
tion of Microsoft BASIC. This version of
BASIC uses MS-DOS and has built-in
graphics primatives to take advantage of
the powerful bit-mapped screen. You
can, for example, perform area fills, paint
objects, and even perform rotations. Ze-
nith has allowed 64K for the screen,
which means that you can create fore-
ground and background planes. Al-
though we didn’t perform the function, it
appears from the unique screen handling
capabilities that you can move objects
over and through existing objects in a
manner similar to that on much more ex-
pensive dedicated graphics terminals.

edt®”

What surprised us about the software
systems introduced was the absence of a
multiuser/multitasking operating sys-
tem such as MP/M either for the 8- or
16-bit environment. Currently, Zenith
has no plans to make such an offering;
but it fully expects dealers and OEMs to
add this feature.

Even though we could understand Ze-
nith’s strategy in offering a one-
machine/one-user system, we felt that ig-
noring the aspect of multiple use was a
bit short-sighted. We would have liked to
have seen, as a possibility, the use of con-
current CP/M and MP/M-86, along
with networking capabilities. It appears
that the system would be almost an ideal
node in a Corus Omninet environment.
When asked about this, Zenith elected to
defer it to a later time, when they may
have an answer.

Already, though, speculation is run-
ning high that Zenith’s solution may be
an implementation of Microsoft’s Xenix,
a UNIX look-alike. Sources close to
Microsoft indicated that discussions be-
tween the two companies have been tak-
ing place. What appears to be in the near
future, though, is an implementation of
MP/M by independent dealers who will
probably offer an Omninet or similar net-
work interface.

Interestingly, the drives chosen for the
Z-100 are 48-tpi Tandon 5% " floppies
rather than 96 tpi. We questioned Mr.
Watzman about this and he contended
that they felt a conservative approach
was required at this time simply because
96-tpi drives haven't really proven them-
selves. Moreover, there appears to be

Zenith’s Z-100 desktop microcomputer system.

WWW amerieaniadiahietary com
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— computers _____

some question of data interchange on the
devices with higher track densities.

One aspect of the system that we like
was the inclusion of the disk controller.
It supports up to four 54" and four 8”
floppies. The drives can be single-sided
single-density, double-sided double-den-
sity, or any combination that suits your
requirements.

In addition, you can add a Winchester
drive and controller without disturbing
the operation of the system. Zenith plans
to offer a Winchester drive shortly.

About the Light Pen. A part of the ba-
sic architecture of the Z-100 system is a
light-pen port. Although the capability
exists, Zenith elected not to provide soft-
ware support for it at this time. The rea-
soning was partly based on the unavail-
ability of a reliable low-cost light pen.
However, this situation may be solved as
early as January, according to Zenith
officials.

In general, we found the Z-100
desktop systems to be high-performance
units with a great deal of expansion capa-
bility. We liked the attention paid to de-
tail in the layout of the units and the solid
switching power supply. To our knowl-
edge, this is the only system that provides
a supply that delivers 2 A to each S-100
bus slot and has full margining for
brownout protection.

Those of you who enjoy kit building
will be glad to know that the Heathkit
side of Zenith will be offering the com-
puters in kit form later this year. But
don’t plan on building the CPU board!
It’s a four-layer board and is extremely
complicated. What you will get to build
is the disk controller, video board, and
parts of the enclosure. In general, the kit
will be very similar to the popular WH-
89.

To further enhance the system, a great
deal of care has been taken 1n the prepa-
ration of the support manuals. Unlike the
89 manuals that had many shortcomings
and mistakes, the Z-100 manuals are de-
signed with the novice user in mind, but
they contain enough technical details for
the experienced user also.

Zenith has taken a similar approach to
the software manuals. They have careful-
ly documented all the important func-
tions of a package and lead you into the
operation in a carefully controlled man-
ner in order that you can become familiar
with the machine quickly.

The Z-100 series isn’t going to be limit-
ed to the models discussed here but will
grow to meet specific data processing re-
quirements. Even though Zenith officials
were not willing to discuss future plans,
they did hint that we could probably look
forward to the use of the ZT-1 communi-
cations terminals (with some unique en-
hancements) as part of the Z-100 series. &
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HEATHKIT
CATALOG

Discover the newest in electronics
for your home and business...

e Computer hardware and software e Earth Station

o Self-study educaticnal courses @ Precision test
instruments ¢ Computerized weather instruments e
Complete Solar Hot Water Systems ¢ Automotive and,
home energy savers ¢ Color TVs and
video accessories ¢ Fine stereo high-
fidelity components ¢ Amateur radio gear

...all in easy-to-build,
money-saving kits.

Send for the all-new, free Heathkit Catalog today!

over 400 exciting I Please send my free Heathkit Catalog. |
kits for your I | am not currently receiving one. frcc '
electronics hobby. I Mail to: Heath Co., Dept. 010-932
Benton Harbor, Ml 49022 '
If ecoupon is missing, I '
write Heath Company. I '
Department 010-932 Name
Benton Harbor, I l
M
49022 | Address |
I City State :
I CL-754 Zip l
——————————————-—--‘
CIRCLE NO. 23 ON FREE INFORMATION CARD M

WWW ammerieaniadiahistary com
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WILL SOMEONE PLEASE TELI

ACCOUNTING

Account Keeper

Accounting Plus 1l

Accounting Plus I} Biz Package
Accounts Receivable

Accounts Recevable Balance Forward
Accounts Recetvable/ Sales Analysis
ACS Basic Accounting System

AMI Client Wrie-Up

Asset Record System |

B/F Accounts Recewvable System
Billings Management

Bookkeeper I General Ledger
Bookkeeper 11-Depreciation

BP! General Ledger

Business Accounting

Business Check Register and Budget
Business Control Svstem

ClA

Client Accounting System
Construction Accounting

CPA Client Wnire-Up

Datawrite Client Write-Up System
Delivery Service Autemation
Depreciation Calculations and Reports
Executive Accounting System
Financial and Management Accounang
Financial Parer

Fixed Asset Accounting

Fixed Asser Depreciation

Fixed Assets/ Depreciation Schedules
Fund Accounting System

General Accounung

General Accounting Package
General Ledger .

Glector

Insoft Accountant System
Integrated Accounting System

IRAP

Ledger System Business Medule
Management — Financial Reporung
MAXILEDGER

Microaccountant Accounting System
MICROLEDGER

MJA Multi-Journal Accounting
Nomunal Ledger

One-Type Accounting System |
One-Type Payroll and Accounung
Paysystem Accountant

Peachtree General Ledger

SRCS General Ledger

SNIP - Integrated Accuuntng

TCS Accounting

TCS Chent Ledger

TCS General Ledger

TCS Total Ledger

The Accountant Finance Data Base
The Bookkeeper System

The Boss Financial Accounting

The Business Bookkeeping System
The Controller

The Depreciation Planner

The Software Fitness Program

AGRICULTURE

Adjusted Weaning Weights

BEEFUP-Herd Management
Performance

Cattle Feeding Economics

Corn Harvest Losses

Corn vs, an Alternate Crop

Cow-Calf Profiability

Crop Yields

Econonues of Corn Production

Farm Management

Farrow-To-Finish Swine Production

Feeder Pig Production

Fertilizer Formulatnon

Field Population

Field Size

Finishing Feeder Pigs

Job Cost {Crop Cost)

Least Cost Ferulizer Application

Liming Sail

Liquid Manure and Ferulizer

Net Energy for Feediot Caule

PEDIGREE-5 Generation Annotated
Pedigree

Protein Balancing tor Feedlot Cartle

SBCS Agni-Ledger

Selling Wet Corn vs Dry

Sheep Production Economics

Sanl Erosion

Sovhean Harvest Losses

Swine Ration Analysis

Swine Ration Formulaton

APPLICATION PROGRAM
DEVELOPMENT AIDS

A-FORTH

ABT Pascal Tools

APEX-6502 Assembly Language

Apple-80 Disassembler

Assembly Language Development
System

AUDEX-Audio Programming Aid

CBASIC Program Maintenance Utilities

CINDEX

Cosapple 1802 Dhsassembler

CRTHORM Programmer Productvity

Diagnusucs {1
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DISTEL-Disk Based Disassembler
Executive Planning System

Floatng Point Dictionary

Forms 2

Key Perfect-Checksum Table Generator
Linkdisk-Disk Unliey for Apple Pascal
Linkvideo-Screen Unlity

Lower Case Character Generator
MULISP/MUSTAR-80
OGl-Forth-Implementation of FIG-Forth
Pascal Programmer

Pascal Level |

Peari [1I-Rapid Logic Generator
Personal Programmer

Prism/Ads Data Base Generator
Program Development System [
Program Writer for Non-Programmers
Programming Aids 3 3

Quic-N-Easy Application Development
RAID-Real Time Assembly Debugger
Scienufic Dara Base

SID-Symbolie Instruction Debugger
Stok Piiot-Menu Generator
STRING-80

STRING-BIT

Systems Analyst

Teacher Plus Teaching & Reference Pkg
The BASIC Teacher

The Last One-Program Generator Pkg
The Toolbox Programming Utilines
Tiny-C-Interacuve Programming
UCSD Pascal

Unlock Development Tool

V-COM Disassembler Package

Z8000 Cross Assembler

BUSINESS MANAGEMENT TOOLS

Analyst-Business Productivity

Apple Sack General Business Program

Bookkeeper 1[-Sales Analysis

Business Pac 100

Business Planner

Creatve Financial Package

Deskiop/ Plan

Execuplan Planning & Forecast

Financial Modeling System

Financial Planning Series

Financial Planning/Analysis

Finplan/ Financial Planning

F2020 Financial Planner

FPL-Financial Planning Language

Magic Worksheet

Magicalc-Forecasting Package

Micro-DSS/ Finance

Microfinesse-Financial Modeling

Milestone-Crinical Path Network Analysis

Optimiser

PFS-Personal Filing System

Personal Report System  »

Plan 80-Financial Planning & Analysis

Project Boss-Mgr's Cost Control System

Project Planming and Budgeting

Retall Purchasing & Pricing

Salary Planner

Senior Analyst

Supercalc-Electronic Spread Sheet

Suppaort Pkg for Real Estate Mgmt

T/Maker 1I-Visual Calculating Tool

The Analyzer

The Budger Planner

Universal Business Machime Plannuing
and Forecasting

VisiCale I,

VisiCale Real Estate Templare

CAPITAL PROJECTS
PLANNING & CONTROL
Angle Project Scheduling
APM-Project Management System
Jobtrak-Project Tracking
Milestone Project Management
Project Management System

Ulumate Transfer
Visiterm-Communications Program
VT-100 Emutator

Western Union [nterface

DATA MANAGEMENT

ANALYST
CBS-Configurable Business System
CCA Data Mgt System
CM 2020 Configurable Manager
Condor Series 20
Data Management Program
Data Manager
Data Master
Data-View Electronuc Filing Cabinet
Database 11
Database Management
Datafax
Dataflow-Info Processing
Datastar
Datastore
Datatree
Disk-Edit-Screen Oriented Disk Editor
DMS-Data Mgmt System
FABS [I-Rapid Keyed Access
Fast Entry for Tabs Business Modules
FINDAFYL-Reference Retrieval System
FMS 80-Data Base Management System
GBS Database
General Database
HDBS-Hierarchial Data Base
IFO Database Manager
Information File Organizer
Information Master-Data Mgmt System
KTDS-Key to Disk, Data Entry
Linkindex-Pascal Uity
MAG/ Base-Data Base Management
Manager-Relational Data Base
MDBS DRS-Micro Database Mgt System
MUMPS-Language for CP/M Database
Optimum Data Mgmt Program
PRISM/ IMS-Informauon Mgt System
RADAR-Random Access Data Acquisitiop
Reprogrammable Data Base
Scientist-Data Base & Statisucal Pkg
Selector {lI-Data Base Processor
Selector 1V-Data Base Mgt
Selector [V-Key Access Info
Selector V-Data Base Mgmt
STATPRD-Integrated Database System
Stoneware Utility Package
Super Kram Il — Mult-Keyed

Random Access
The Reprogrammable Data Base Program
VisiDex-Data Base Mgt System
VisiFile -Data Base Mgt Package
Whatsit?-Conversational Query/ Retrieval

DATA SECURITY SYSTEMS

Absolute Security
Encode/ Decode Security System

DISTRIBUTION

ABT Retail Manager

Beer Distributor Management
Inventory. Order Entry, Invoicing

Qil Jobber Management System
Order Entry and Inventory Control
The Store Manager

Wholesale/ Rerail Distribution System

EDUCATION — BUSINESS

Accounting Tutor

Comparattve Buying

Income Meerts Expenses

Interactive Typing Tutor

Job Readiness-Assessment &
Development

Mastertype-Typing Instruction

Money Mgmt Assessment

Typing

Typing Tutor

Project Planning You Can Bank On lt-Bank Concepts
COMMUNICATIONS EDUCATION — CHEM/ PHYSICS

Apple Access [l Acid-Based Chemustry

RISYNC-80 Atomuc Structure

BSTAM

Class Data Recorder

CM-900 Burroughs Network Services

Communications Program

Crosstalk Smart Termmal/ File Transfer

Data Capture 4.0

Data Transporter Package

Datalink

DTS-3-Serial Data Transfer

Electronic Mal

1BM-CP/M Allows Transfer of Data

1E/ Modem

[nrercom Communications

METTY-Intelligent Termunal Package

Micro-Couner

Micro-Telegram

Microlink-80-File Transfer Program

Reformatter-C'P/M [BM Data Transter

Remote Console Program

Smarterm-¢IYM Terminal Program

Term 1[-Computer Intercommunications

Term Intercommunications Package

TTY-Communications With Other
Computers

U-Net-Shared Resources Network

Chem Lab Simulation

Chemical Equilibrium

Chemistry With A Computer
Fundamental Skills for General Chemustry
High School Chemistry

High School/Jr College C AL Biology
High School/Jr. College C A1 Physics
Organic Nomenclature

Physics

EDUCATION — ENGLISH

A Batch of Endings
Agreement of Pronoun/ Antecedent
Alphabetize
Caprtalization

Catalog Cards

Commas

Compu-Read
Compu-Spell
Coordination

End Marks

Excess Words

Fauity Coordimnation
Hearing the Homonyms
Irregular Verbs

Is It “ie or er?”

Language Drill

Locate Books on the Shelf

Magic Speils

Misplaced Modifiers

Parallel Scructure

Possessing the Possessives
Prefixes & Suffixes

Quotations

Reading Level

Readings In Literature

Run On Sentences

Scramble

Sentence Diagramming

Sentence Fragments
Speedreader

Spell-N-Time

Spelling Bee with Reading Primer
Spelling Those Plurals

Still More Nasty Demons
Subject/ Verb Agreement
Subordination

The End of the Endings

Those Nasty Demons
Understand the Card Catalog
Undersrand the Title Page ¢
Use an Index -
Use the Table of Contents

Using Adjectives/ Adverbs Correctly
Word Scrambler & Super Spelier

EDUCATION — MATH -

Addition & Subtraction

Algebra [

Basic Math Skills

Compu Math. Arithmetic Skills
Compu-Math Decimals
Compu-Math Fractions
Counting Bee

Decimal Estimation

Division Drill

Drill 11

Elementary Math

Fractions

Geometry

Geometry and Measurement Drill
Lessons in Algebra

Matching and Using Numbers
Matching Geometric Figures
Math-Addition & Subtraction
Matrix Mathematics Package
Measurements

Multiphcation & Division
Mumath-PO Symbolic Math
New Subtraction

Numerical Analysis Mathematics
Problem Solving

Problem Solving in Everyday Math

s
Sign Dnll/ Typing
Statistical Analysis | Mathematics
Statistics 3.0
Typing Fractions

EDUCATION — MISC

2£S Courseware

American History Through
Biographies

American Indians

Antonyms

Apple Sack 2 Home Education

Approximate Measure

Astronomy [ & 11

Concentration-Taxing

Counting Calories

Early Civilization

Educational Package

Educator’s Disk

Family Fun

Farm and Farm Products

HI-Res Life

History

Home Safe Home

Insects

Light Pen Quuiz

Literature

Living Things

Math, Sports, Etc

Middle Ages

Money

Moptown

Mother Goose Rhymes

Music/Art

Our Bodies

Poison Proof Your Home

Questions & Answers in Biology

Questons & Answers in History

Quizstat

Reverse/ Sampling

School Days

Sentence Beginning

Shore Features

Sound

Supermap

Synonyms

Systems of the Body

Teacher Create Series

Teacher Plus

Telling; Time

Thw Hasic Teacher Pac

| Ferth and It's Composition

Tre Trofessional-Teaching Program

WWW amercearadiohistery com

The Solar System
Transportation History
Typing

United States

Visual Perception Tests
Weather Fronts

Work Relationships
World Desert Region
World Polar Regions

County Carnival
Cyber Strike
Disk Talker
Dr. Chips
Dragon Fire
Dungeon
Executive Fitness
lcons

Fantasyland 2041

FINANCE-INVESTMENT &
PORTFOLIO ANALYSIS

Analysis 1-Stock Trend Data Analysis
Commoapx System
Computicker
Computrac File Reader
Dow Jones News &
Quotes Reporter
Dow Jones Portfolio Evaluator
Dowlog-MC
Electronic Stock Package
Engineer’s System For Trading
Forecast |
Forecast [I
Fotofolio-Visual Display w/ Stantistics
Gann's Square of Nine Analysis
Intelligent Investor
Investment Analysis
Market Charter-Technical Analysis
Moneybee-Investment Analyst
Options 80-Stock Options Analyzer
Portfolio Master
Quotecharter
Quoteprocessor
Ratortn-Investment Analysis
Stock and Options Analysis
Stock Forecasting
Stock Market Management
Stock Market Unlity
Stock Option Analysis
Stock Tracker
Stock Valuation Program
Srocksheets
Strategy M-Monitor Price Change
Dynamics
The Clover Method Trading System
The Stock Portfolio Program
Tickertec-Tickertape Program
Wilers 6 Systems Analysis

FOREIGN LANGUAGES

Chinese Lessons

Foreign Words and Phrases
Greek Roots and Prefixes
Japanese Lessons

Laun Roots and Prefixes
The French Hangman

The Russian Disk

The Spanish Hangman

GAMES

Adventures

Alien Ram

Alien Typhoon

Almanac — The Time Machine
Amaze

Analiza

Animal

Anti-Ballistic Missile
Apple Adventure

Apple Bowl

Apple Fun

Apple Panic

Apple Sack 3 — Adventure Pak
Apple Sack 7 — Space Sack
Apple Sack 8 — Game Sack
Apple Sack 9 — Base Star
Apple Stellar Invaders
Apple-oids

Asteron

Astro-Scope

Astrology

Autobahn

Backgammon 20

Battle of Midway

Beer Run

Best of Muse

Biorythms

Blackjack

Both Barrels

Brands

Bridge 20

Bridge Tutor

Bubbles, Planetoids and Burnout
Cartels and Curthroats
Castle Wolfenstein
Chambers of Xencbia
Chebychev |

Chebychev 2

Chronicles of Osgroth
Civil War

Compu-Math Arithmetc
Compu-Math Decimals
Compu-Math Fractions
Computer Air Combat
Computer Baseball
Computer Bismark
Computer Conflict
Computer Napoleonics
Computer Quarterback
Cops and Robbers
Cosmo Mission

Fastg on

Flight Simulator
Galactic Attack
Galactic Wars
Galaxy Wars
Games People Play
Gamma Goblins
Gobbler

Golf/ Cross-Out
Gorgon
Hammurabt

Head On Game
Hellfire Warrior
Hi-Res Football
Hi-Res Soccer

in The Army Now
Into Ships

Jec Fighter Pilot
Klondike 2000
Lost By Ship
Mastermind
Meteoroids in Space
Micro Othello
Mimic

Mind Games Packag
Mission Asterowds
Mystery House
Need an Analyst
Nominoes hgsaw
Gil Tycoon
Olympic Decathlon
Operation Apucalvp#
Orbitron

Qutpost

Paddle Fun

Pegasus II

- Perception 3.0

Phantoms Five

Planetods

Plot 3D

Pokeno

Poker Slot Machine

Pool 15

Pot 'O Gold |

Pot 'O Gold 11

President Elect

Pro Football

Pro Picks

Project Omega

Pulsar It

Race For Midnight

Raster Blaster

Red Baron

Rendezvous

Robot Wars

Sahara Warrnors

Sargon If (Chess)

Satellite Trak

Shell Games

Shuffleboard

Skybombers

Skybombers 11

Sneakers

Snoggle

Soft Porn

Softside Publications

Space Eggs

Space Warrior

Spellguard

Spelling Bee

Star Crusser

Star Dance

Star Thief

Startraders

Startrek

Stock

Sub Attack

Tawala's Last Redo

Teacher's Pet

Temple of Apshal

Terrorist

Tetrad

The Strip

The Asteroud Freld

The Great Escape

The Horse Selector |

The Prisoner

The Scorekeeper

The Shattered Allian

The Warp Factor

Three Mile Island

Torpedo Fire

Ultima

Voyage of the Valkyri:

War and Games

War Games

Warp Factor

Watch Your Moves

Win at the Races

World's Greatest
Blackjack

Wumpus

Xplode
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ME WHAT AN APPLE CAN DO?

GRAPHICS/
COMPUTER-AIDED DESIGN

3-D Surface Plotter Package
A2-3D1 Graphics Family

ABT Barward Software

Action Sounds & Hi-Res Scrolling
Apple Plot

AppleGraphics [

Artist Designer

Bar Chart (Histogram) Graphics
Business Graphics 111

Circuit Designer Graphics

Circuit Simulator

Creativity Tool Box

CURVFIT
Data llot
E-Z DRAW
FLGDZINE
Graforth -
Graph -Fit
Graph-Pak
GRAPHPOWER

Hi-Res Secrers

Line Graphics

MC Painting

ORIFICE

Pascal Animation Tools

Pascal Graphics Editor
Perspective Plot — 3-D Graphics
PGE — Graphics Editing Package
PILOT Animation Toolkit

Polar Coordinate Plot

RGL Real Time Graphlc System
Screen Director

Shape Table Generator
Stats-graph

Super Shape Draw & Animate
Tabler Graphics

The Coloring Board Program

The Designer

Topographic Mappmg

Ultra Plot

Utopia Graphics Tablet System
VACVESL — Vacuum Vessel Design
VESDZINE — Design of Vessels
VISITRENDY/ VISIPLOT

XY Vector Plot Package

HOME MANAGEMENT

Address File

Auto Records

Checkbook Balancing
Checking Account Management
Chequemate

Diet Analysis

Financial Analyzer

Five Minute Financial Check-Up
Grocery List

Home Finance

Home Inventory File

Home Money Minder

Home Purchase Analysis
Magazine File

Mortgage Analysis

Personal Accounting System 1
Personal Expense Record
Personal Finance Manager
Personal Financial Planning
Programmed Exercise

The Personal Check Manager

INCOME TAX

Dow Jones Portfolio Evaluator
Individual Tax Planner

Micro-Tax Individual Tax Package
Micro-Tax Integrared State Income Tax
Micro-Tax Partnership Package
SHORTAX — Tax Planning Package

Tax Planner

Tax Preparer

TRPS — Tax Return Preparation Sysrem

INVENTORY CONTROL

ARM-1000 - Renral Business

Basic Business [nventory

Bill of Materials

BPI Inventorv Conrrol

Intorory Inventory System

Inventory Accounring

Inventorv Control

[nventory Management

Inventory Management for Stock Control

Inventory Pac

Invenrory System Business Module

Manufacturing Inventory Control

MATSTAT-Materials Tracking

Order Eniry/ Inventory Conrrol

Peachrree Inventory System

Point-Of-Sale Retail Sysrem

Property Manager for Moveable
Equipment

Retail Inventory

Rogis Stock Conrrol for Components

Stock Control

Stock Recording

Srockfile Inventory System

Development Tool

Call 800-538-9696 for the location of the authorized Apple dealer nearest you. or for informarion regarding corporare purchases through our National Accounts Pr

Or write: Apple Computer Inc . Advertising and Promorion Depe.. 20525 Mariani Ave.. Cupertino, CA 93014 Software products listings courtesy of SOFSEARCH™ Call &
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Stockroom Inventory and Purchasing
Structured Systems Inventory Contro!
TCS Inventory Management

The Order Scheduler

JOB & CONTRACT
COST ACCOUNTING

Billflow

Bookkeeper 11-Job Costing

BP! Job Cosring

Contract Billing

Contractor Job Cost

Cost Accountant

Job Accounting System

Joh Control System

Job Cost Accounting

Project Cost Accounring for Architects
roject Cost Accounting for Engincers
The Software Firness Job Cost Analyst
Time Recording-Job Cost Analyst
Timerec-Transaction Carry Forward

MAILING LIST &
LABE]. PROCESSING

Address Book Mailing List

Appile [1] Mail List Manager

Apple Mail Sack

Apple lost

Benchmark Mail List

Commercial Mailer

Mail List

Mail80 Mailing List Software

MAILER-Name & Adkdress Management
System

Mailing Address

Mailing List Package

Mailing System

MAILMERGE

MAILPRO

Mailroom-Mailing List Management

Master Mailing List

NAD-Name & Address Selection System

Name And Address

Postmaster-Mail Management

Professional Mailout

School Mailet

Small Business Mailing & Filing

Super-M-List Mailing List I'rogram

Ultra Plot/ Mailing & Filing System [

MARKETING/SALES ANALYSIS

EASYTRAK-Salesmen Monitoring Package

Marketing Systems — Proposal Developer

Office and Agent I'roductivity Package

Sales Analysis

Sales Pro Prospect Mgt Package

Sales Tracker

SALESLOG — Sales Mg Program

SNAP - Quesrionnaire Design and
Printing

TCD Life Insurance Computer Svseem

MISCELLANEQUS

BILL — Building Energv Use
Circuit Analysis

Hand Holding RASI

Insulate

Mint-Warehouse System
Stepwise Mulriple Regression

MUSIC

Alpha Syntauri Music Synthesizer
Apple Music Theory

Apple Sack Music & Graphics
Appleadion Music Synthesis System
Music Systems

Musicomp

The Electric Duet

ORDER ENTRY/
ACCOUNTS RECEIVABLE

BPI Accounts Receivable Program
Cash Receiprs System

Company Sales

Invoice Compiler

Involcmg

Membership Billing

MICROREC

Mulu-Property Accounts Receivable
Open ltem Accounts Receivable
Order Entry

Order Entry and Billing

Order Entry and Invoicing

Order Tracking System

Peachtree Accounts Receivable

Peachtree Sales [nvoicing

Progressive Billing

Purchase Order Sysrem

Receivables System Business Module
cerver

Sales Invoicing

Sales Ledger

Sales Order Processing

Sofrware Firness Program — A/R Svscem

Structured Systems Accounts Receivable

T-50P Sales Order Processing

TCS Accounts Receivable Package

TCS Total Receivables

The Biller

PAYROLL PROCESSING

Advanced Payroll Package
After-The-Fact-Payroll — updates records
Apple Payroll System

Bookkeeper [1-Payroll

BPI Payroll

Business Basic Payroll Sysrem
Contractor Pavroll

Jobcost Payroll

Micropayroll

Passive Payroll

Paymaster

Paymaster-Payroll System
Payrecord |

Payroll

Payroll Accounting Package

Payroll Assistant

Payroll |

PeachPay

Piece Rate Payroll System

Posr Facro Payrol!

Print/ Paycheck Accounring System
Run Time Payroll Program
Sheltered Workshop Reporting
Structured Systems Group Payroil
TCS Payroll Package

TCS Total Payroll

Variable Worker’s Compensation
WH-347-Accessory progiam for Jobcost

PERSONNEL MANAGEMENT

AMI Post-Facto Payroll

MICROPERS — Payroll & Personnel Mgmt

Personnel Data Recorder

Personne| Office — Federal Compliance

Personnel Record

Personne| Record/ Employee Records
ystem

PROFESSIONAL OFFICE SYSTEMS

AM! Omegabyte Time & Billing
BETA — Srand Alone Time & Billing
Svstem
Billkeeper — Professional Billing
Client Billing Syster
Client Record/ Bill Preparation
Datalaw System 3-Law Office Mgmr
DataTime
Dental 80A-Dental Accning & Rilling
Denual Billing Package
Dental Office Management
DentalEase
Dentistaid — Denist Office Management
Insvst (Insurance Svstem}
Legal Billing & Timekeeping System
Legal Clerk — Office Management System
Legal Time Accounting System
Medicaid Day Treatment
Medical Accounting and Billing
Medical Clinic
Medical Il — Office Mgmt System
Medical Office Management
Medical Secretary
Medical/ Dental Management System
Medical/ Manager
MedicalEase
MedPak
Mednps — Billing & Insurance Forms
PAS — 3-Parient Billing &
Accis Receivable
Patient Accounring System
PIP-Payroll/ Invoicing Program
Professional Office Management
Professional Time & Billing
PTA — Professional Time Accounting Pkg
Series 8000 Dental Mgmt

Series 8000 Medical Mgm+

Series 9000 Family Dental Management
The Patient Scheduler

Timeclok

Timemaster — Time Accounting
Timesaver Clienc Billing Svstem

PROGRAMMING LANGUAGES

Ada Compiler

APL/ VB0 Language

Aprle [1] Business Basic

Apple [1} Pascal

Apple FORTRAN

Apple Logo

Apple PILOT

ASM 65-Assembler

BASIC A+ — Extended Business Basic

BASIC Compiler

BASIC-80

BASIC/ Z — Narive Code Compiler

BD Software "C" Compiler

C Compiler

CBASIC 2 Compiler

CIS COBO!

COBOL 80

Cos Assembler

Cos COBOL

Focal 65-High Level Programming

Forth 86

Forth-l anguage Compiler

FORTRAN 80

FORTRAN [V

Hand Holding BASIC

KBASIC — Microsoft Disk Extended
BASIC

Language System with Apple Pascal

115P-80 Compiler

MAC 8080 Macro Assembler

MULISP Compiler

MULISP/ MUSTAR 80

muMath/ muSimp 80-High Level
Programming

Nevada COBOL Compiler

Pascal Compiler

Pascal/ M86

Pascal/ MY=+With SPP-1SO Standard

rL/ 1-80-Programming Language

RATFOR - FORTRAN Language

S-BASIC

S5 FORTRAN Compiler

Softronics

Stitf Upper Lisp

TCL Disk BASIC Inrerpreter

TCL-Pascal

TEC 65-Editing Language

Tiny BASIC High-Level Language

Tiny C

Tiny Pascal

Tiny-C-Two Compiler

Transforth [

UCSD Pascal

Whiresmirh's Compiler

XPLO-Structured Language

XY BASIC Interactive Process Control

PROGRAMMING UTILITIES

Apple Sak 4 — Uriliry Package
Basic Utility Disk

Disk Utilities 3

Disk Utlity Package
Disk-o-Tape-Pascal

DOS Tool Kit

File Maintenance Package
MAG/ Sam Keved File Mgmt Svstem
MAG/ Sori-Record Sort
Masterdisk-disk Sector Editor
MSORT — for COBOL 80
Pascal Utility Library

Pascal — Sert Program

PSORT — Pascal File Sorting
QSORT — Sort/ Merge Program
SORT/B — Hybrid Sort
Supersort

Ultrasort

PURCHASING/ACCOUNTS PAYABLE

Accounting Pavable

Accounrs Pavable Business Module
Accounts Pavable/ Purchase Order
Bookkeeper 11 — Accounts Payable
Cash Disbursements Postng System
Check Writer

Company Purchases

Contractor Accounrs Payable
Disk-O-Check
Micropay-Accounts lavable
Print Check Accounring Sysremn
Purchase Ledger
Structured Systems Group Accts Payable
T-POP — Purchase Order Processing

REAL ESTATE

American Software Properry Management

Apartment Building Investment Analysis

Apartment Manager

Commercial Property System

Construction Cost/ Profit Analysis

Cornwall Apartment Management

Income Property Analysis

Listings

Mulii-Property Accounting Svstem

Office/Apartment Real Estate
Management

Property Analysis System

Property Management

Property Management System

Property Mgmt — G/ | Tenant and
Expenses

Real Estare Analysis Program

Real Estare Analvzer

Realty Package

Rent vs Buy

Rental Manager

Residenrial Property Managemenr

Tax Deferred Exchange Model

Tenant Processing Package

The Landlord-Property Mgmt System

VisiCalc Real Estate Templates

TIME MANAGEMENT
& SCHEDULING

Agenda Files

APM — Project Scheduling
Appointment Calendar

Color Calendar Package

Datebook Appointment Calendar
Datebook Time Management System
GUARDIAN — Computerized Scheduling
Office Manager — Siaff Appoinements
Personal Datebook

Professional Secretary

PROSCHED — Project Schedule
Time Manager

WORD PROCESSING

Apple Wonld Orienred Text Editor

Apple Writer I

Apple Writer 111

Benchmark - Word Processing System

Docuwriter Text Processor

Easywriter Word Processing

EDITRIX 1.0 - Word Processing

Form Letter Module

Formulex — Business Form Design

Goodspell

Letrer Master — Basic Word Processor

Letteright Correspondence Processing

Lerterite Word Processing System

Magic Spell — 20.000 Word Dictionary

Magic Wand — Phrase Insertion

Magic Wand — Word Processor

Magic Wand Word Processing System

Magic Window Word Processor

MAIL-MERGE-Wbrdstar Enhancement

Manuscriprer — Word Processor

Masrer Text Processor

Memorite 111 Word Processing

Microspell Spelling Correcror

PALANTIR - V¥ord Processing and
Accounting

Personal Text Processing

Report Writer — Word Processing

Script Il

Secrerary — Word Processing

Spellbinder Word Processing

Spellguard

Super-Texr Word Processing

Supertex: [1

TEXTWRITER Ill — Text Formatring
Program

The Word Spelling Checker

VTS-80 CP/M Word Processing
Wordindex

Word Master — Comprehensive Editor
Whrd Masrer Text Editor

WordStar — Word Processing

With these and thousands of other ready-to-use programs to choose from,
including the vast array of CP/M’ software, you can do more things with an
Apple® than any other computer you can buy. So over 1200 authorized Apple

dealers have a question for you:
What do you want it to do?

CP/M is a registered trademark of Digital Research. Inc. Apple is a registered trademark of Apple Compurer Inc
CIRCLE NO. 5 ON FREE INFORMATION CARD

WWW amercaaradiohietary com

o

A
'Clpplq The personal computer.

am. In California. (800) 662-9238.
331-5935. (in Texas. call 512-340-8735)
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We've got it all
together.
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Nicholson

®

Plum
Weller, Wiss
Xcelite

Take a good look round this ad and
you'll agree that “Ail together” is no
exaggeration. Whether you're making
or mending, cutting or joining, striking,
measuring or stripping, there's a Cooper
tool that's just right for the job. Don't take
chances on tools. Specify Cooper d‘
and get em right the first time!

The Cooper Group PO Box 728 Apex NC 27502 USA Tel (919) 362-7510 Telex 579497

CIRCLE NO. 14 ON FREE INFORMATION CARD


www.americanradiohistory.com

THE ELECTRONIC WORLD

How to Get a Professional Look
From Your Video Tape Recordings

Follow the example of professionals who record

special events in peopie’s lives. Use professional equipmer
on your shoot and dupe the results to home Y2-inch

video cassettes. it’s easier than you might think.

vOUR first step into the world of home video
tape was probably to buy a Beta or VHS record-
er. You taped your favorite programs—the Su-
per Bowl, Star Trek reruns, motion pictures, and
all the rest. And it was great fun to play them all
back in sparkling color on your TV receiver!
Then you were ready to move on to bigger,
more exciting projects. What about the possibili-
ty of taking your own video pictures? So you
went out and got a modestly priced video cam-
era. Again, it was fun to take the video tapes of
your family and friends and play them back for
everyone's enjoyment—with the picture and
sound automatically synchronized. If you owned
a portable recorder, you probably strapped it to
your shoulder and moved out into the real world
where marvelous things are happening all the
time. What things? A sports event; your son

SEPTEMBER 1982

playing baseball;, Jones Beach or Malibu, with
snarling waves crashing against the rocks; or a
picnic or other outdoor activity with friends.
Capturing these video-with-sound moments on
tape was rewarding, and rather easy to
accomplish.

After atime, though, you became aware of the
shortcomings in your video productions. As
proud as you were, you knew they were rather
amateurish. This fact generally didn’t hit home
until after a few showings when the novelty of
seeing people you knew on the screen wore off.
What about a more brilliant picture? What about
editing? What about clean cuts without rolls and
glitches? What about the repositioning of
scenes or the elimination of erratic pans? What
about wipes and dissolves and titles? What
about a professional project?

WWW akmerieaniadiahictary com

By Larry Marks
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You say, no, you’ve gone as far as you can; a
person must realize his limitations. | say nay!
You can execute an assignment with a profes-
sional look. If you feel adventurous and find the
challenge irresistable, then the thrill of produc-
ing a broadcast-quality video story can be yours
for as little as $1000, though it could be more,
depending on what you want to do. But $1000
can include rental of all professional equipment
for one day, including insurance and reasonably
sophisticated editing—through to a 3" edit
master and reduction to a ¥2” Beta or VHS dub
for playback on your home video machine. It is
also possibie to shave a few hundred dollars by
substituting an industrial camera for a broad-
cast camera. Both are professional; but, of
course, the broadcast-type is superior.

Obviously, the expenditure of this amount of
money should be reserved for recording only
special occasions: a small wedding, golden an-
niversary, etc. The first step up to “pro” is the
move from the ¥2” cassette format to the 34~
cassette (called U-Matic). Not only is the video
quality of 34" far superior, the editing technol-
ogy is more sophisticated; in fact, creative pos-
sibilities are aimost unlimited.

The equipment that | would suggest you get is
generally referred to as the ENG (Electronic
News Gathering) or the EFP (Electronic Field
Production) package. Most TV news stores are
recorded with this equipment. It consists of a
portable broadcast-quality three-tube color vid-
eo camera, a ¥ " U-Matic Porta-pak recorder, a
tripod, microphones, lights, and appropriate
accessories.

At right is part of a page

Jfrom the shooting script

Sfor “*Solo.” The audio portion
was recorded on audio tape
before the shoot. Abbreviations
in the video column stand for
such information as “medium
long shot”” (MLS) and

“close up” (CU), while P.O.V.
means “’point of view.”’
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To find such equipment, it is necessary to fer-
ret out a professional equipment rental house.
They're not everywhere, but chances are there
is at least one nearby. To find out, call a profes-
sional film or video tape production company, or
perhaps your local television station. Once you
have located a rental house, call and set up an
appointment. This will give you an opportunity to
see, price, and learn how to handle the equip-
ment. Almost always there is someone on the
staff of the rental house who is qualified and ea-
ger to explain in detail the function and opera-
tion of every item in the video package.

Be sure to check the condition of the equip-
ment and the rental company’s adherence to a
high standard of maintenance. This is most vital
to the project. After all, what good is recourse
once you’'ve arrived on location and all is ready
for the shoot—except the equipment? The old
adage, “A carpenter is only as good as his
tools,” applies here. Our rental price for the
ENG package, which included a $35,000 + vid-
eo camera, was $650. Most important, the
equipment was kept in top condition by the rent-
al house, G&R Video, New York City.

The Project

NCE you’ve got your equipment, what are
you going to do with it? Being surrounded by

As
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‘} great technology is no better than sitting behind

the wheel of a Ferrari . . . without gas. You need
something to make the technology go. What
you need is a video project. Doubtlessly, you've
already reached down deep and tapped your
own private well of creativity for this. | made my
choice for this article and | will follow it through
for you as an example of what can be doneon a
modest budget compared to what you'd have to
pay for the services of a professional video
crew.

Although | am not a pilot, | have logged close
to a half-million miles as a sky traveller, island
hopping the Caribbean in small sing