Computers& Electronics

tormerly Popular Electronics "

A Guide to Hard-Disk Technology
New Optimized Audio Graphic Equalizer

Comparing Hewlett-Packard’s
Latest Desktop Computers

»

DECEMBER 1982

Piuwe JD INIL¥3dND
d40 JOOM3TLNAW 0OSH+S

pO*2T 3 173INNEBA 1 Tested in This Issue:
£8030 QT+ T60WOSHS ma zensos ASONIC 2.6” Color TV Portable
| . V-95RX Stereo Cassette Deck
IIRASAEE g Fluke 8060A Digital Multimeter




B

¢

A lot of computers offer a lot. Only one
in its price range offers the most. The T1
Home Computer.

Better to begin with. Anyone can start
right away with our Solid State Software ™
Command Cartridges. Dozens of programs
are available in home management, educa-

tion and entertainment.

Easy to expand. Our Peripheral Expan-
sion System gives you plug-in cards for
memory expansion, P-Code capahilities, a
disk drive controller and the RS232 Inter-
face. You can also add a modem, speech

5 Home Computer:

Thisisthe one’)

—

synthesizer, disk drive and 80 column dot
matrix printer.

Programming flexibility. T] BASIC is
built into the Home Computer. But it can
also handle T1 Extended BASIC, UCSD
Pascal’ Version IV.0, TILOGO II, TMS
9900 Assembly Language and TI PILOT.
Programs can be stored in the optional
Mini Memory Command Cartridge...

High-Tech specs. 16-bit microprocessor,
16K bytes RAM (expandable to 52K).
26K bytes internal ROM, up to 30K bytes

external ROM. 3 simultaneous tones from

110 HZ t0 40,000 HZ. High resclution video.
U.&l.c. Single line overlay for 2nd function.
Control & function keys. 16 color graphics
with 4 modes & sprites.

Sound impressive? Compare a T Home
Computer with the competition and really

be impressed. You won't even g
need acomputer to tell you this %
is the one.

TEXAS
INSTRUMENTS

© 1982 Texas Instruments

*UCSD Pascal is a trademark of the Regents of the University of Calitornia




AFTER 500 PLAYS OUR HIGH FIDELITY
TAPE STILL DELIVERS HIGH FIDELITY.
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If your old favorites don’'t sound as good as they used to, the problem
could be your recording tape.

Some tapes show their age more than others. And when a tape ages
prematurely, the music on it does too.

What can happen is, the oxide particles that are bound onto tape
loosen and fall off, taking some of your music with them.

At Maxell, we've developed a binding process that helps to prevent
this. When oxide particles are bound onto our tape, they stay put. And
so does your music.

So even after a Maxell recording is 500 plays
old, you'll swear it’s not a play over five.

S [TSWORTH I'T

CIRCLE NO. 37 ON FREE INFORMATION CARD



HARDWARE SOFTWARE

MICROPRO VISICORP

FRANKLIN................... CALL WORDSTAR..................... 279 VISICALC....................... 184
ALTOS . ... .. ieeeeeiinnn.iuss CALL SUPERSORT .................... 154 VISIDEX ..., 184
M S e e a b el el e el S 2 e CALL t MAILMERGE ................... 89 VISIPLOT....................... 158
VICI2005% = el 2 gttt ol e el o o CALL DATASTAR ..................... 239 VISITERM ............. ... ue. 79
HAYES SPELLSTAR..................... 149 VISITREND ..................... 239
CHRONOGRAPH................ 224 CALCSTAR ..................... 189 VISIFILE........................ 184
MICROMODEMII ............... 289 MICROSOFT DESKTOP PLANIIL............... 184
SMARTMODEM ................. 224 BASIC COMPILER............... 299 DESKTOP PLANIII.............. 184
1200 BAUD SMARTMODEM ......589 BASICS80........................ 279 MICROPRO
MICROSOFT COBOLS80....................... 559 WORDSTAR. .................... 224
Z80SOFTCARD.................. 279 MACROB0 ...................... 139 SUPERSORT ..............oouun. 119
ENHANCERI................... 119 muSIMP/muMATH .............. 199 MAILMERGE .................... 79
C.ITOH MULTIPLAN.................... 219 DATASTAR ..................... 189
PROWRITER 100CPS ............ 489 ASHTON-TATE SPELLSTAR.............ccouin. 129
PROWRITER 120CPS ............ 639 dBASEIl ........................ 529 CALCSTAR .........cciiv.... 139
PROWRITER 15 ................ 789 FOX & GELLER MICROSOFT
F10-55CPS ..................... 1799 QUICKCODE.................... 249 TASC APPLESOFT
F10-45CPS ..................... 1449 (1L O e S 68 COMPILER ..................... 149

MICROLINES80..................

MICROLINE82A ................ 489 SPELLGUARD .................. 189 SUPERCALC.................... 189
MICROLINES3A ................ 739 OASIS ISA
MICROLINE84A ............... 1179 WORDPLUS..................... 149 SPELLGUARD .................. 189

MICROSTUFF
CROSSTALK ....................117T  WORDPLUS.............cuvu.....

CALL TOLL FREE: IN PA:
1-800-523-9511 1-215-868-8219

SEASON’S GREETINGS
TO
THE MICROHOUSE MANUFACTURERS
* ALTOS . ¢ INTEGRAL DATA SYSTEMS * PEACHTREE SOFTWARE
* AMDEK ¢ INTERACTIVE STRUCTURES * QUADRAM
* ANADEX ¢ INNOVATIVE SOFTWARE APPLICATIONS  « SANYO
¢ ASHTON-TATE ¢ INFORMATION UNLIMITED SOFTWARE * SCITRONICS
* BAYAD * MAXELL ¢ SILICON VALLEY SYSTEMS, INC,
¢ CALIFORNIA COMPUTERS * MICROPRO * SORCIM
*C.ITOH * MICROSOFT * SORRENTO VALLEY ASSOCIATES
* COMSHARE TARGET SOFTWARE  * MICROTEK * SYNETEX
* DENVER SOFTWARE * MORROW * SYSTEMS PLUS
* EAGLE SOFTWARE * MOUNTAIN COMPUTERS *TCS
* ELEPHANT * M&R * TELEVIDEO
* EPSON ¢ MICROSTUFF * VENTEL
* FORCE I * NEC * VIDEX
¢ FOX & GELLER * NOVATION * VISICORP
¢ FRANKLIN * OASIS * WABASH
* HAYDEN * OKIDATA ¢ ZENITH
* HAYES * PERFECT SOFTWARE
DEALERS INQUIRIES INVITED /=

4.

1444 LINDEN ST./P.0. BOX 498, BETHLEHEM, PA 18016

PRICES AND AVAILABILITY SUBJECT TO CHANGE CIRCLE NO. 19 ON FREE INFORMATION CARD
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How to
tell an
Epson HX-20
froman
ordinary

computer.




i space?” You ]usfsho‘}\il1

The sizz2, of course, is a dead
givzaway. But don't let the size
fool you. The HIX-20 is not a toy.
Or a glorified calculator.
I:s a computer.
A rezl comptter, with 16K
RAM (eptionzlly expandable to
32E), aad 32K ROM (optionally
expandable tc 64K), RS-232C
anc senal interfaces, a full-size
ASTII keyboard, a built-in e —
printer, a scrollable LCD screen,
anc sound generation. A micro-
cassette and KOM cartridge are
availabje as optons.
Viva la différence!
In fact, the on y differences be-
tween the Epson HX-20 and an
ordinary compt ter are: Pk
1. The HX-20is small enough
to fit insice your briefcase; ¥ o
23 it'll run onits own internal
power suaply for 50-plus Sk : PR
~ hoars, and fully recharge ml' ¥ L

less than 2&ght; o 15; - -

31 It gives yot. up to 10 pm-
2ram functions at the pun
of a button -

41 ItI=ts you interface with
peripherzle like the MX
Series prinzers for corres-
poadence quality output,
he CX-20 Acoustic Coupler
Zorremote communication
a barcode rzader for inven
zory contro , and an au
cassette for ioadmg and
saung programs;

PAUSE  MENU  BREAK PF1 PF2 PF3 PF4

off while :)reservmg a a‘;’- -
_grams in RAM; and,\las_,
bu- far frcmleast,
6. It osts less than $800. 1 ‘
rigat—less =
The pexfect traveling oogppam
Wit the Epson HX-20 and #
optiona. RAM e«pansxon,yo_ ]
be able -0 compute just about
anywhere. Because its nickel o
cadriun batter-es and a low
powrer, all-CMCS memory
the -X-20 running for over 50
howrs. And even if you sh
HX-20 cff, a law-voltage sy
maiatains all programs Yausk
in RAM.
Litt:e screen, biz plctu_'
The HX-20's unijue sc,roya of
LCD screen is -he ultimate a
~ swe- 0 the question, ’Ho v
you get a big serzen in :,a SIT

atadime




Optional Microcassette

So with the HX-20, you can do
programming, word processing
and data entry just like you‘ve
got a big screen, up to 255 char-
acters wide, with easy-to-read
upper and lower case letters,
numbers and punctuation and
any 20 column by four line part
of it visible by user command.

- . - - Built in hardcopies.

The HX-20's built-in 24 column
dot matrix impact microprinter
hands hardcopies to you at £2
LPM, in a crisp, precise 5x7 ma-
trix. It even has bit addressable
graphics to give you a pint-sized
sales chart, and enough interna-
tional symbols to print most
Western languages.

Epson makes more and batter
~ printers than anyone else in the

v e e C ~ world. Need we say more?

(I X XXX G eREEIE DS - The best s yet to come.
.Q::;ggsgée : @ rcc ~ When you hold an HX-20 ir: your
S0 560806000 -'I‘hand yourenotonlyholdmga

l lot of capacity, you're holding a

lot of expansion.

;g There’s a standard cassette in-
Zfluterface, a cartridge interface, the
. RS-232C and serial interfaces,

- and a system bus that lets you

~ expand RAM and ROM caga-

o rbxhtles There’s even a floppy disc
- drive for maxi capacity in a mini
- package

v, 'The Epsan ecige.

= Surprised that a computer like the
f ~ HX-20 shoulc come from Epson?

'Ypu shouldn’: be. Because we’ve
| F.(bgen building computers in Japan
 since 1978. And we’ve been prac-

 ticing ultra-high-quality precision

- manufacturinrg for a lot longer
Lchan that.

1‘-—-\ We didn’t jamp right intc the

\merican microcomputer mar-

?t ‘ket. We could afford to bide our

_ time; to wait for the produc: that

' was going to stand Americz on
4 ﬁts ear.

L'P‘ -’ Thisisit.

2 The Epson HX-20,

nﬂ 151§astha Street !"'." :
?nce, California 90505 =
539 9140 e e



EDITORIAL

Omens for 1983

The end of any year is an appealing time to
think about what happened during the past
12 months and what it portends for the fol-
lowing year. Here are some brief reflections
on this that quickly come to mind.

With sales of home personal computers
alone expected to grow very substantially in
1982—by more than 400 percent to over $1-
billion according to the Yankee Group, a
Boston market-research company—1982
might be considered to be the *“‘Take-off
Year” for low-cost computers.

Mass-market retailers entered the comput-
er sales fray this year, with major chains such
as Sears, Toys-R-Us, and others selling low-
end home computers, too, as are independent
retailers who normally sold only calculators
and typewriters, and video specialists who
had sold and rented only VCRs, video games
and video tapes.

Given this happening, 1 anticipate many
more sales outlets to be established in the

coming year for low-cost personal computers
that can meet or beat the price of program-
mable video games. And as sales of machines
grow, expect software to do likewise in leaps
and bounds.

It’s obvious, too, that BASIC does not
have a lock on programming languages.
LOGO is eating away at it in some small
computers, while Pascal and COBOL dis-
play growing strength in larger machines.
UNIX has a bright future in operating sys-
tems for 16-bit and 32-bit machines, as daes
CP/M-86, while CP/M continues as a power
for 8-bit machines.

* % K

With the FCC giving a go-ahead for direct-
broadcast satellite (DBS) systems, the march
is on toward beaming of multiple channels of
TV programming to homes via satellite with
subscribers receiving the signals via two-foot
dish antennas.

In another area of communications, the
FCC issued a Notice of Inquiry in 1979 re-
questing comment on whether a new person-
al radio system should be established. Gener-
al Electric responded in 1982 with a proposal
for a Personal Radio Communications Ser-
vice in the 900-MHz band that provides two-
way communication that will enable a user to
connect to the public telephone network
from his automobile and vice versa. With a
five-mile range, extended to 15 miles with a
repeater station, and at an approximate price
equipment of $400, this could be a boon to
many motorists who can’t afford costlier
present-day mobile telephone services and
don’t have amateur radio licenses.

® %k &

There’s a critical shortage of university-
level teachers in electrical engineering and
computer sciences. Among the major rea-
sons for this sad state is the high cost of ac-
quiring a Ph.D., so necessary to be a full-time
teacher in these fields. A few months agn,
Hewlett-Packard announced an innovative

program as a move toward alleviating the
problem. It is offering selected students fully
paid tuition plus a living stipend totalling
$36,000 over a four-year degree program.
Half of the funds will be provided in the form
of forgivable loans at the rate of 20 percent
per year for the first two years of teaching
and fully forgiven after the third year of
teaching. A $50,000 H-P equipment grant
will also be issued to each university where a
program participant elects to teach. So
1982’s announcement promises a good 1983
for some bright students.

* k%

There’s no end to what manufacturers are
squeezing into electronic wristwatches these
days. The latest end-of-year novelty I've been
made aware of through a press release is from
Casio, Inc., which will offer three wristwatch
models that display temperature in both
Fahrenheit and Centigrade, as well as the
more common time signals, stopwaltch,
world time, calendar, et al. Imagine someone
stopping you next year and asking, **Pardon
me, do you have the correct temperature?”

* % &

And finally, a “‘passenger” on an Ameri-
can Airlines flight from Chicago (o New
York was removed from the box it was en-
cased in while resting on a seat just the other
night. Opening the case, the airline atten-
dants surrounding it were astonished to hear
it say, *Boy, am I glad to be out of this box!"
This 1982 event will be featured in the Janu-
ary 1983 issue of COMPUTERS & EL.ECTRON-
Ics. It’s a talking, moving, clutching, micro-
computer-controlled ROBOT. Until then,
Season's Greetings and Happy New Year.
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ETTERS

NO BLACK FLASH
BEFORE TV COMMERCIALS

In the “Video Accessories™ article in your October
issue, the authors stated that the FCC requires broad-
casters to precede and follow each commercial with a
brief flash of black. This could then be used to trigger a
commercial killer. To my knowledge, and I have also
checked with the FCC, there is no such requirement.
While it is true that modern television production tech-
| niques often result in a brief period of black before
and/or after a commercial, it is not the rule. Many of
the video transitions or wipes currently used result in
uninterrupted video, without so much as a frame of
black between segments. On the other hand, scene-to-
scene dissolves within a feature can contain enough
black to confuse the commercial killers. So, while units
that look for black do remove some commercials, they
may also remove some of the program.—E. F. Arbuck-
le, III, WPIX, New York, NY.

USES AUDIO GATE
FOR SHORTWARE
I thought the circuit used in “Simple Audio Gate Ex-
pands Dynamic Range” (July 1982) might be useful in
| my shortwave receiver so I made a few modifications
and hooked it up as shown in the diagram here.

+9V

2N3819

BOTTOM

COMMON

2100k

REC.

AUDI =

Ror \No.22 uF
SHIECD MYLAR

ToOP

Changes were made to allow long-life battery opera-
tion. Since no input buffer, preamplifier, nor LED were
required, a dual op amp was used instead of the quad op
amp. The results are most promising—there is marked
quieting for S/N ratios of 5 dB or more. In the presence
of fading, however, the noise level pot has to be set to a
value lower than the optimum.—C. H. Harry, Bowie,
MD.

LIKES OPERATION ASSIST

Your ““Operation Assist™ department has proven to
be a worthwhile effort for me twice. Once I got five an-
swers to a request for schematics; and the second, I re-
ceived eight answers with three complete assembly
manuals and schematic diagrams.—F. N. Lockwood,
WAG6UCP, Santa Rosa, CA.
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PERSONAL

VICZO ’ COMPUTER

TOP 10 SALE!!
ARCADE GAMES

(VIC-20 TAP= PROGRAMS)

Rank Name List
Super Paretroopar $24.95
(Fantastic)
Exterminalor-Plus
(Better than Certipede)
Cricket
(Better than Frojger)
3-D Hackmran
(3-Dimensional)
Snackman
(Better than Packman)
Bug Blast
(Creepy)

Anti Matter Spletter
(Nuclear Cisaster)
Bombs Away
(Great)

3-D Maze-Escapz
Krazy Kong

Sale
$19.95
$24.95 $19.95
$24.95 $19.95
$24.95 $19.95
$19.95 $15.95
$19.95 $16.95
$24.95 $19.95
$18.95 $1595

$16.95
$16.95

$14.95
$14.95

'BUY ANY FOUR — DEDUCT 10% MORE

VIC-20
ACCESSORY SALE!!

1. TRACTION-FRICTICN LINE PRINTER This
new COM-STAR delux» printer, prints 8%"" x 11"
full s ze letter quality single, roll or fan fold
paper, labels anc etc. mpact dot matrix bi-
directional 40, 6€, 80, 132 columns. Includes in-
terface cable that plu¢s direct into the VIC-20
computer, no other costly interface is needed.

f List $599.00 — Sale $299.00.

2. UP TO 60K EXPANSION MODULE Aero Space
desicned—6 slo-—add up to 6 cariridges—
switch select any program. Start and stop any
program with reset button—not necessary to
remove cartridges or turn off compguter, saves
time, television and computer (one year warran-
ty) List $149.00 — Sale $89.00.

* 10 DAY FREE TRIAL

* WE HAVE THE LOWEST PRICES

* ONE DAY DELIVERY EXPRESS MAIL
¢ FREE CATALOGS

¢ WE LOVE OUR CUSTOMERS!

PROTECTO

ENTERPRIZ E S (FACTORY-DIRECT)

BOX 550, BARRINGTON, {LLINOIS 60010
Phone 312/382-5244 to order

CIRCLE NO. 34 ON FREE INFORMATION CARD



ENTERTAINMENT ELECTRONICS

A New Approach
To Automobile
Stereo Systems

By Leonard Feldman

HE acoustic environment in-

side an automobile is often de-
scribed as *“hostile.” At first glance,
high-fidelity sound reproduction
inside a car seems like an impossi-
ble achievement: the car’s uphol-
stery absorbs a lot of the treble fre-
quencies; road and wind noises
seem to drastically limit dynamic
range (the difference between soft-
est and loudest musical passages);
and positioning of the driver and
passengers would seem to rule out
satisfactory perception of stereo
separation and so-called imaging.

Despite all of these problems, car
stereo systems have become very
popular in recent years, with many
music enthusiasts installing sys-
tems whose costs represent a fairly
high percentage of the total cost of
the automobile. They have tradi-
tionally snubbed the ‘‘factory
equipped” radio-tape player com-
binations available from the auto-
mobile maker, preferring to install
(or have installed) other systems.

A recent development may
change this attitude, however.
Some 1983 General Motors auto-
mobiles will include the option of a
car stereo system that is custom-de-
signed for a specific automobile
acoustic environment. This was
achieved through a cooperative ef-
fort between General Motors and
the Bose Corporation.

Fig. 1. Morgan's microphone/ears helped in the design of the
new Delco-GM Car Stereo Systems for top-model 1983 cars.

10

Elements of the System. The
first consideration in designing the
system, after ensuring that the car’s
interior would be free of unaccept-
able resonances, was to determine
where to put the speakers. If they
were located in the most convenient
area, the driver would hear mostly
the left speaker, while the passen-
ger in the front seat would hear
mostly the right speaker. No bal-
ance control can provide proper
stereo reproduction for both
listeners!

The solution required a great
many acoustic measurements,
modeling, and much trial-and-er-
ror. One of the techniques used in
making these measurements in-
volved the use of *“Morgan,” whose
photo is shown in Fig. 1. This
“acoustic listener,” equipped with
a pair of sensitive micro-
phone/ears, enabled Bose engi-
neers to determine the acoustic
characteristics of any vehicle mod-
el. Sounds picked up by the instru-
mentation microphones in Mor-
gan’s ears were processed through a
digital computer and studies were
made using a computer program
called *“‘Interval™ (Interpretive Vi-
sual Analysis Language). This aid-

Fig. 2. Precise positioning of
speakers creates proper balance.

Computers & Electronics




ed the engineers to develop high-
performance speaker/amplifier
modules for what has come to be
known as the Delco-GM/Bose Mu-
sic System.

Figure 2 shows how the place-
ment and directional characteris-
tics of the speakers were chosen so
that the driver is closer to the left-
hand speakers but also directly on
the radiation axis of the righthand
speaker. Thus, only a front-rear
balance control 1s said to be re-
quired; there is no left-right balance
control in any of these new automo-
bile systems.

Especially useful were the “In-
terval™ computer-aided design
techniques employed to study the
acoustic requirements of the vari-
ous car models. Among them: the
fast-Fourier transform (permitting
meaningful frequency measure-
ments in the actual environment of
the car's interior) and interaural
cross-correlation measurements
(when and how sounds arrive at
each ear).

Equalization—A Key Element.
Bose was among the carliest speak-
er manufacturers to incorporate
fixed equalization into home speak-
ers. That approach was put to good
use in the design of the Delco-
GM/Bose Music System. The
strategy here was to carefully mea-
sure the response of the system
within the car’s environment and
then to apply active equalization to
remove some of the anomalies in re-
sponse caused by the car's acous-
tics. To illustrate this principle,
consider the *‘car response’ shown
in Fig. 3, taken without any equal-
ization. By combining this less-
than-impressive response with the
active equalization curve of Fig. 4.
the result in Fig. S can be obtained.

Equalization was only one aspect
of the system design. The tuner had
to be matched to the antenna. The
loudness control could be opti-
mized only with a knowledge of
what sound pressure level would be
created by a given audio signal.
Overload protection circuitry had
to be tailored to the maximum out-
put of the power amplifiers. The
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special digital circuitry in the pow-
er amplifiers must not interfere
with tuner performance. After all
these-design tasks were completed,
there were still many problems to
solve. Frequency response affected
the perceived directional character-
istics of the speakers so the speaker
locations had to be changed after
equalization was complete. Selec-
tion of grille material to match up-
holstery required yet another
round of equalization. Even the
wiring harness in the car caused
performance changes that had to be
evaluated before freezing the final
design.

Speaker Enclosures. To deter-
mine whether speaker enclosures
would be required, Bose measured
a single speaker system mounted in
the door panels of several cars with
an enclosure and without one. Had
the door panels been perfect enclo-
sures (properly sealed, etc.), there
would have been little difference.
Figure 6 shows the results in a
1983 Cadillac Seville. With the
speaker enclosure, there is a 5-dB
improvement in response at 50 Hz.
Figure 7 shows the results in a com-
pact car. Here, the potential im-
provement at that frequency was 15
dB. In other words, it would have
taken 30 times more amplifier pow-
er at that frequency to get the same
bass output without the enclosure.
The use of specifically designed en-
closures offers many benefits be-
sides better bass. The most obvious
of these is consistency from one
unit to the next. In addition, pro-
tection against such hazards as wa-
ter iniside doors or foreign objects
tossed into trunks is another obvi-
ous advantage. Perhaps the greatest
benefit of all in using an enclosure,
however, is the opportunity to in-
clude more complex acoustic ele-
ments in the design, such as a care-
fully tuned port to allow better
low-frequency output.

The Electronics. The first step in
the signal-processing chain of the
Delco-GM/Bose Music System is
Delco’s Electronically Tuned Re-
ceiver (ETR) with its integrated
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cassette player. Low-level signals
from the receiver are converted to
sound by the four speaker modules.
A typical module is shown in Fig. 8.
One module is installed in the lower
section of each front door, and the
other two are installed in the rear
package shelf. Each module con-
tains three separate components: a
reflex enclosure specifically de-
signed for each car model, a helical-
voice-coil wide-range speaker driv-
er, and a 25-watt power amplifier,
the latter using a new circuit that
employs ‘‘two-state modulation,”
as discussed below.

The amplifiers had to be small
despite the 25-watt power output
requirement. Furthermore, the car

1,000 10,000
HERTZ

itself had to be assembled in such a
way that no direct “heat sinking”
to the car body was used to cool the
amplifier. Known as two-state am-
plifiers, these systems operate by
switching very rapidly between two
“states,” with the output transis-
tors either fully on or completely
off.

When a transistor is fully on,
load current flows but no voltage
appears across the transistor; hence
no power is dissipated in the tran-
sistor itself. When the transistor is
off, voltage appears across it but no
current flows, so again no power is
dissipated. While this description
also fits earlier “switching” or
Class D amplifiers, one of the chief
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differences is that earlier units op-
erated in an *“open loop” manner
without any negative feedback. In
this design, negative feedback is
used to ensure flat response and low
distortion, just as in conventional
high-fidelity solid-state amplifiers.
Since virtually no power is dissipat-
ed in the output stages of these am-
plifiers, they are ideally suited to
this new application. The on-off
switching in a two-state amplifier is
essentially digital in nature, hence
the designation ‘“‘digital mode.”

In addition to power amplifica-
tion, the active equalizatiion cir-
cuits included with the amplifier
provide the audio-signal processing
needed to match the acoustic re-
quirements of a specific model car
with the requirements of a particu-
lar location within the car. The sig-
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NEW PRODUCTS

PERSONAL COMPUTER
WITH DISK DRIVE

Morrow Designs’ new -
Micro Decision computer is for per-
sonal and small business use. The 8-bit unit is structured
around the Z80A and includes 64K bytes of RAM, two RS232 ports, a smart terminal with
detachable keyboard, and a single-sided 5!/," drive with 200K bytes of formatted capaci-
ty. A second drive is optional. It uses CP/M 2.2, permitting access to more than 2000 busi-
ness programs. Other software included are Microsoft Basic 80, BaZic, Wordstar, Cor-
rect-It, and LogiCalc. Features include a menu-driven front end that provides a “‘road
map” through CP/M and read/write capability for Osborne, IBM and Xerox 820. $1790
with CRT and one floppy-disk drive; second drive, $350.

MICROPHONE
WITH

ECHO
PROVISION
Sony introduces its
Echo Mic (F-V7ET), a
high-Z dynamic cardi-
oid vocal microphone,
designed to produce vi-
brato and echo effects.
It has a “Unimatch”
plug to be compatible
with home tape record-
ers. A switch controls
speed of the desired ef-
fect. Frequency range
is rated at 100 to
12,000 Hz. It measures
approx.2” X 8%"” and
weighs 6.7 oz. Comes
with stand. $65.

Circle No. 95 on Free

Circle No. 93 on Free Information Card Information Card
s HEAVY-DUTY DMM
[l rg bk oo
Sinmnle = L The HD-110 from Beckman is a por-
e - table multimeter with a fire-retardant
S - = - plastic case said to protect the unit

VIDEO SWITCHER

The R.L. Drake Co. has announced the new VS35 video selector, a switcher designed to se-
lect the desired input to a TV or VCR. Five input sources, e.g. antenna/cable, satellite re-
ceiver, VCR, game, disc player, etc., can be directed to two TV sets (or monitors) and three
of the inputs can be sent to the VCR. Pushbuttons effect operation, and LEDs indicate
operating status. Isolation between the inputs is given as 60 dB. Dimensions are 914"
D X 13" W x 3”. §160.

Circle No. 92 on Free Information Card

7

HIGH-PERFORMANCE
JOYSTICK

For those who want to avoid (or at least
postpone) the ignominy of being devoured
by ghastly video monsters, Discwasher has
introduced its PointMaster Competition
Joystick. Designed as a replacement for
Atari, Sears, Vic 20, and other joysticks,
the PointMaster has one-handed action
with the fire button at the top of a con-
toured hand grip. There’s an additional
benefit of this design for left-handed people
since most other controls are for “righties.”
A five-foot cord permits players to move
farther back from the TV screen than most
Jjoysticks allow. $17 each.
Circle No. 91 on Free Information Card

from drops, overloads, water, and
dust. The “large area” LCD and 9-V
battery are shock-mounted to resist
damage from impact. Ranges are to
1500 V dc, 1000 V ac, 10 A ac and dc,
and 20 megohms. Dc accuracy is rat-
ed at 0.25%. Has continuity check-
ing. $189.

Circle No. 94 on Free Information Card

e ————

i

Additional information on new prod-
ucts covered in this section is available
from the manufacturers. Either circle
the item’s code number on the Free In-
formation Card or write to manufactur-
er at the address given.
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WINCHESTER DRIVE FOR THE E’LITE

The Irwin 510 is a 54" Winchester disk drive with built-in car-
tridge tape backup and 12.2 megabytes unformatted capacity
(10.0 megabytes, formatted) on a single platter. Average posi-
tioning time is given as 33 ms. Measuring 34" H X 5%"
W X 8" D, it is primarily for use in the E’lite microcomputer
from Barrington Corp. The E’lite is intended for use by small
businesses and includes 64K of RAM, 2K of ROM and a new 8-
bit Z80B processor operating at 6 MHz. The E’lite offers a file-
oriented backup program so that individual and groups of disk
files disk files can be copied and restored. Capacity is expandable
to more than 100 megabytes in 10-byte increments, using the 510.
The physical design of the 510 is such that it can be used with
other systems. $2575.
Circle No. 97 on Free Information Card

60-MHz DUAL-TRACE SCOPE

The V-650F from Hitachi has a 6” square CRT with an internal
graticule. An improved metal-backed phosphor is said to make
its new 10-kV tube as bright as the older 15-kV CRT. Vertical
sensitivity is rated at 5 mV/div over the full bandwidth and 1
mV/div to 10 MHz. Display modes are Chl, Ch 2 (normal or in-
vert), chopped, or added. Harizontal deflection system consists
of the main time base (22 calibrated sweep positions from 50
ns/div to 50 us/div in 1-2-5 sequence) and the delayed time base.
Dimensions are 12" W X 7" H X 16" D. $1195.

Circle No. 99 on Free Information Card

EXPANDABLE TABLE-TOP RADIO

Proton Corp. has introduced a table-top AM/FM receiver called
the Radio. It is claimed to have an improved way of capturing
over-the-air signals (the Schotz Variable-Bandwidth PLL Detec-
tor) that eliminates multipath distortion. Stereo performance is
achieved by adding a speaker system measuring 7" H X 11" W
and containing its own amplifiers for the bass and treble speak-
ers. Together, the amplifiers add 25 W and up to 10 powered
speakers can be connected to the receiver at once. Specs for the
FM tuner include a rated sensitivity of 1 uV, selectivity of 60 dB,
S/N (stereo) of 77 dB, and THD of 0.15%. The amplifier section
has a rated frequency range of 60 to 10,000 Hz and a THD of
0.03%. The receiver and attached speaker measure 7 H X 14"
W. $280. Optional speaker system, $150.
Circle No. 96 on Free Information Card

NEW WALKMAN DESIGN

The Sony Walkman 5 is descended from the Walkman II and
looks like it, only smaller. Dimensions are 44" H X 3"
W X 14" D (slightly larger than a standard audio cassette). It
has all the features of the original, including metal tape capabili-
ty, auto shut-off at end of tape, fast forward and reverse, and two
stereo headphone jacks (playback only). The Model 5 has the
new featherweight MDR-30 headphones that adjust to hug the
wearer's head. $130.
Clrcle No. 98 on Free Information Card
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SPATE of tiny-screen porta-
! ble TV receivers has reached
dealer shelves from many manufac-
turers. You can choose from among
TV/AM-FM radio/cassette record-
er combo models or a mini-TV by it-
self. Furthermore, you also have a
choice of black-and-white or color
models. Panasonic has produced
the smallest-screen models yet, both
black-and-white and color types.
I've examined Panasonic’s smallest-
screen color unit for this
report—the model CT-3311 Micro
Color TV. It features a 2.6” diago-
nally measured screen, weighs only
3%/,¢ Ib, and has overall dimensions
that enable it to fit into the palm of
your hand. It operates on ac, car
battery or with an optional
rechargeable battery. Owing to its
audio and video inputs provisions, it
can also serve as a video cassette re-
corder color monitor. Suggested re-
tail price is $500 plus $50 for the op-
tional battery pack.

General Description. Most of the
model's 338" X 414" front panel
(depth is 918") is taken up by the
CRT, of course. This leaves room
for an on-off switch, volume con-
trol, channel indicator switch, vhf/
uhf selector, and twin channel tun-

16

ing search buttons. At the top of the
set are an automatic-manual tuner
slide switch, a recessed one-inch
disc for manual tuning, a telescop-
ing monopole antenna, and a loud-
speaker grille.

When the power switch is turned
on, it takes about 30 seconds until
the screen lights. The automatic-
search tuning buttons cause an illu-
minated vertical bar to be displayed
that scans across the screen and
stops at the first clear signal cap-
tured by the model’s electronic syn-
thesized tuner; it then disappears
for clean picture viewing.

When vhf (channel 2 through 13)
is selected, the bar is a thin red verti-
cal line; with uhf selection (channels
14 through 82) the line is a greenish-
blue color. Location of the color
line with respect to the channel indi-
cation ‘‘dial” at the bottom of the
screen identifies the channel tuned
in. Channel 2 starts at the left of the
screen with numbers running up to
Channel 13 at the extreme right.
Similarly, uhf Channel 14 is at left
and Channel 82 is at right. The dial
is always illuminated when in the
automatic position. For manual
tuning the dial indicator must be de-
pressed. At the bottom right of the
set are two pushbuttons with arrows

TEST REPORT: VIDEO
Panasonic Model CT-3311 Micro Color TV

indicating the direction the auto-
matic channel indicator should
move.

Manual tuning can be accom-
plished by rotating the recessed disk
at the top of the set while observing
position of the vertical line'on the
screen in relation to the channel
markings on the illuminated dial.
Manual channel selection, however
is tricky; it’s easier to use the auto-
matic tuning.

Five recessed adjustment buttons
that can be rotated with a finger nail
or, more conveniently, with a screw
driver, are located in a row at the
lower right of the cabinet. These in-
clude the vertical hold; the
“Panabright” control, which simul-
taneously adjusts contrast color to

.balance with brightness levels; the

regular master brightness control;
the tint control; and the master col-
or control.

At the rear of the set you find the
input for the external antenna, an
ear phone jack, the 12-V dc power
input, the video monitor controls,
and jacks.

Power is supplied from an option-
al 12-V dc battery pack (with carry-
ing handle) that snaps into the base
of the unit, or from the ac line via a
built-in adapter that also serves as a
battery charger.

A video input and output, as well
as two inputs and outputs for audio,
are also located on the rear panel.
This makes it possible to use the
Panasonic CT-3311 as a color video
and audio monitor when operating
a portable video cassette recorder
and camera.

The model we tested was one of
the first released and we were un-
able to obtain detailed troubleshoot-
ing instructions. When we opened
up the cabinet, we quickly realized
that packing a complete color TV
receiver into this small space does
not make for accessibility. The main
PC board is located horizontally, at
the bottom of the chassis. All re-
maining space within the cabinet,
however, is taken up by other pc
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WORD
PROCESSOR?

You bet! Quick Brown Fox word processing software has more features
than Word Star and runs on even astandard VIC-20. And it can grow
and grow. Add memory, 80 column display, disks, even aletter
quality printer. We’ll show you how a first-class
word processor can be yours for less than $2000!
It all starts with the Quick Brown Fox at $65.

QUICK
BROWN
TOX st

Call or write for our free brochure
Quick Brown Fox 548 Broadway New York NY 10012 (800) 547-5995 Ext 194
Dealer Inquiries Invited (212) 925-8290

CIRCLE NO. 27 ON FREE INFORMATION CARD
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boards and components. We could
not gain access to the convergence
controls for the color picture tube
nor could we reach the horizontal
oscillator or many other test points.
As in other compact electronic
equipment, detailed manufacturer
instructions are required for proper
disassembly, alignment adjustment
and troubleshooting.

In order to properly view the set’s
218" by 198" color image, the view-
er should be no farther away then
18”, the standard distance for nor-
mal reading. Panasonic supplies an
enlarging lens as an option, but this
means that you have to be directly
in front of the screen in order to
avoid bad distortion at the edges.
Another factor, illustrated by the
grid test pattern of Figure 1, is that
the amount of information that can
be contained by this size image is
substantially less than what you
would see on a 12" to 19" TV
screen. Although a moving color
picture looks quite good, a test pat-
tern, carefully analyzed, shows
some of a small screen’s limitations.

Laboratory Measurements. Our
tests confirm that the Panasonic
CT-3311 micro color TV set per-
forms amazingly well as a color re-
ceiver and video monitor. Owing to
its size, however the receiver por-
tion, including the tuner and i-f sec-
tion does not provide the kind of
sensitivity or signal-to-noise ratio
that can be expected from a full-size
color TV receiver. But the differ-

ence is relatively small. While the
—52 dBM vhf sensitivity and the
corresponding 12-dB noise figure
do not make the set an outstanding
candidate for deep-fringe reception,
it will perform quite adequately in
the near-fringe range when relative-
ly noise-free signals of 15 or 20
microvolts are received. The uhf
performance is, relatively speaking,
slightly better.

We were pleasantly surprised at
the 3.1-MHz video bandwidth. We
did not expect that such great reso-
lution, the usual bandwidth for 19"
color receivers, would be available.
Although the grid test pattern pic-
tured provides only an approximate
indication of this bandwidth, it is
clear that the screen can display
quite a bit of fine detail for its size.

R-f oscillator stability, measured
with the automatic frequency con-
trol locked in, is good. The figures
for agc dynamic range and dc resto-
ration were comparable to the per-
formance figures of a 19” set, and
the bright, true colors we saw on the
screen were similarly comparable.
Horizontal and vertical linearity
could not be determined by our usu-
al method of measurement because
the screen was too small. The pho-
tograph of the electronically gener-
ated raster on the screen, however,
shows that linearity was excellent,
both horizontally and vertically.
We found a bit of misconvergence
along the top of the screen, but that
was not apparent when a color bar
test pattern or an actual color scene
was observed.

The audio quality from the 3"
speaker, while not subjected to mea-

PANASONIC CT-3311 MICRO COLOR TV

Parameter

Dc restoration:
Horizontal linearity:
Vertical linearity:
Sensitivity, vhf (Ch. 3):
Sensitivity, uhf (Ch. 20):
Noise figure, vhf (Ch. 3):
Noise figure, uhf (Ch. 20):
Oscillator stability (Ch. 3):
(105t0 130 V ac, 2 hr)
Oscillator Error (Ch. 3):
Convergence:
Voltage regulation:
High-voltage regulation:
Power requirement:

**Test points not accessible.
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Video bandwidth to CRT (—6 dB):

Measurement
3.1 MHz
95%

*

—52dBm
—50dBm
12dB
18 dB
0.1 MHz**

*h

75% at worst
Battery

9.5W

* Appear good but screen too small to measure.

Electronically generated
test pattern shows good linearity.

surements, sounded adequate and
comparable to that obtained from
most portable radios.

In summing up, we conclude that
the Panasonic CT-3311 performs as
well as most color TV receivers,
though on a measurement basis, less
well in deep-fringe areas.

-User Comments. The quality of

the color pictures obtained on the
Panasonic CT-3311 was excellent.
Whether used as a receiver, on both
vhf and uhf bands, or as a video
monitor, we had the distinct im-
pression that we were getting a great
deal of perfomance from a handful
of electronics.

The small size of the TV screen
also has some limitations, naturally.
When credits for a TV film appear,
for example, or when a video cam-
erais focused on relatively small let-
tering, we find that what would be
legible on a 13” or 19” screen is sim-
ply too small to read. Panasonic
does offer an optional enlarging lens
that can be mounted in front of the
screen. But owing to the inevitable
side view distortion, the use of the
set is limited to a single viewer who
must watch it from directly in front.
Even with the enlarging lens, the
small screen presents a definite limi-
tation when the set is used for com-
puter alphanumeric display.

However, for those who would
like to carry a color TV set along on
their travels, or who go backpack-
ing and cannot stay away from their
favorite TV shows, the Panasonic
3311 provides good performance
with maximum portability. For out-
door video recordists, the set will
enable you to judge color quality
while you’re recording.

—Walter Buchsbaum
CIRCLE NO. 102 ON FREE INFORMATION CARD
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It's like having X-ray ears...

Tiny, powerful electronic ‘‘ears”’
let you hear whispers through walls,
conversations 2 miles away.

The Dyna-Mike
Transmitter

It's smaller than a quarter. But DYNA-MIKE
will transmit every sound in a room to an FM
radio tuned to the proper unused frequency,
from '3 mile to 2 miles away.

If you're at a
neighbor's home
a block from
your own,
you can
hear your baby's
cry, or you can
tell the instant your
spouse comes home. If two
of you are driving tandem in two cars, one or
both of you can communicate with the other
even if other cars drive between you.

DYNA-MIKE has as many uses as your im-
agination can think of. For a business con-
ference, let the tiny microphone sit unob-
trusively on the table or concealed on a shelf,
and you'll be able to record every word. For
businesses, you can put an FM receiver in a
warehouse or remote office and *'broadcast’’
instructions or orders to be filled.

Public speakers never had a better friend
than the DYNA-MIKE. No wires or setup — just
turn on one or more radios and your speech will
come through with perfect fidefity. Put one on
the front porch. If you hear a suspicious sound,
turn on the radio and you'll hear the doorbell or
the ring of the telephone.

Choose Your Model

New Horizons is introducing three models of
the DYNA-MIKE supersensitive broadcast
microphone. Modet IC-18 is the world's
smallest micorphone — it's a miracle of elec-
tronic miniature power, with a high-fidelity
range of 1800 feet. Introductory price is
$129.95 (two for only $119.95 each).

Model X-18 is the longest-range microphone,
with an unbelievable two-mile range. Introduc-
tory price is $149.95 (two for only $139.95
each).

Model X-3 is the most sensitive microphone.
It broadcasts perfect-quality sound even from
low-levels or whispers, up to 1,500 feet. In-
troductory price is $99.95 (two for only $89.95
each}.

Each microphone is fully wired, complete
with standard HC-1.35v. battery, good for 100
hours of continuous use and easily and inex-
pensively replaceable.

Of course you're protected by the New
Horizon guarantee: use any DYNA-MIKE
transmitter microphone for 30 days. with the
right to return it for a full refund if you're not
delighted.

— Phone or use this coupon —

December 1982

The Super-Ear

You'll hear it all.

Effortlessly, you can hear not just a baby's
cries, but quiet breathing, through a concrete
wall a foot thick. Put the SUPER-EAR earphone
in your ear and place the speaker on the wall.
That's all there is to it.

SUPER-EAR hears everything, and even more
astounding, hears it clearly. It's as though the
wall weren't there. If you're coming home late
at night and think intruders are in your
residence, let SUPER-EAR find out for you.
Want to know if the meeting is over in the room
with the closed door? SUPER-EAR will tell you
in a second.

SUPER-EAR is undetectable from the other
side of the wall. The quality of sound has amaz-
ing fidelity—good enough to record, and
SUPER-EAR has its own built-in recorder jack.

Because SUPER-EAR is the uitimate listen-
ing device, you can
use it to pinpaint hidden
squeaks in your car
or the source of
mysterious
engine
noises.
Construction
experts use
it to check
for flaws
or cracks
in buildings.

It Works Anywhere!

Ty

Ever put your ear to a railroad track to try to
hear the train? Try it with SUPER-EAR. You'll
hear that train many miles away. Use it as a
powerful stethoscope on yourself, a friend, or a
pet. You can even hear a bird's breathing.

The only source for SUPER-EAR is New
Horizons. Choose from two models — Model
SB-5, with ultrasensitive microphone, $139.95
(two for only $129.95 each); or Model SB-1,
with suction-:ype microphone, $99.95 (two for
only $89.95 each).

Use your SUPER-EAR for 30 days. If for any
reason you're not delighted, the absolute New
Horizons guarantee means you can return it for
a prompt refund.

New Horizons, 1 Penn Plaza, Suite 100
Please ship at once, with 30-day money-back
[ Super-Ear Model SB-5, $139.95
{J 2 for $129.95 each

{1 Super-Ear Model SB-1, $99.95

{1 2 tor $89.95 each

O Dyna-Mike Model IC 18. $129.95
0O 2 for $119.95 each

O Dyna-Mike Model X-18, $149.95
0O 2 for $139.95 each

O Dyna-Mike Model X-3, $99.95

[ 2 for $89.95 each

[ Phone Answerer/Recorder, $49.95
{3 Phone Recorder, $29.95

[1 2 for $24.95 each

The Phone Answerer
Recorder

The PHONE ANSWERER/RECORDER con-
nects in seconds between any tape recorder
and your telephone. When you're away it
automatically delivers a message up to 20
seconds to anyone who calls: when you'll
return, when to call back, where you are.

When you're there, the ANSWERER/-

RECORDER starts
any cassette recorder
automatically

when you pick

up the phone

and shuts

off when you

hang up.

It recoros both sides of the conversation with
astonishing clarity, giving you a permanent
record of every call, preventing unauthorized
use of your phone, and eliminating misun-
derstandings over what was said. It's specially
wired to extend recording time on your tape
recorder. Needs no batteries - it's always
“alive”’

The PHONE ANSWERER/RECORDER is a
masterpiece of miniaturization. It's yours for
$49.95 (two for only $44.95 each). PHONE
RECOROER unit alone, records but doesn’t
answer, $29.95 (two for $24.95) each). Every
instrument has the unbeatable New Horizons
guarantee.

For immediate service on credit card orders,
call toll-free 24 hours a day, seven days a

week:
1-800-824-7888
Ask for operator NO. 551
in Cafifornia: 800-852-7777

We Absolutely Guarantee! Use any electronic
instrument acquired from us for up to 30 days.
If you decide for any reason that you don't want
to keep it, return it for a 100% refund.

NEW HORIZONS

| Penn Plaza, Suite 100
New York, N.Y. 10119
Foe Information Call (201) 370-8029

guarantee: — Phone or use this coupon —

Indicate payment method:
____ Check enclosed

____Billto __VISA ____ Master Card
No.

Expires Signature

Name

Address

City State Zip

Please add $1.75 per total order for shipping.

CIRCLE NO. 17 ON FREE INFORMATION CARD

. New York, NY 16119 CE-12
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Computer Exchange — The Supply Center for the IBM-PC

SPINRAKER, Snooker Troops. N1 or #2
Story Machine
Face Maker
STRATEGIC, The Warp Factor
VERSA COMPUTING. Graphics Hardcopy System

SOFTWARE i
L iBM-PC
BUSINESS usT  ouR
PRICE PRICE
ASHTON-TATE, dBase II, CP/M-86 $ 700 $459
DENVER SOFTWARE. Easy {Executive Accounting System)  $ 725 $545
HOWARDSOFT, Real Estate Analyzer $ 250 $189
INFORMATION UNLIMITED. Easywriter il (a WPS) $ 350 $259
Easyspelier (8BK Words) $ 175 $129
s Easytiler {2 DBMS) $400 5299
Easy Planner $ 250 $189
INNOVATIVE SOFTWARE. 1.1 M 11l (a DBMS) $ 495 $369 Z
# INSOFT. Dala Design {a powerful easy lo use DBMS) NEW'  § 225 $169 = =
INNOYATIVE. Spell Guard $ 295 $220
iSA, Spell Guard $295 5195 H ARDWAR for the
1SM, MatheMagic $ 90 $ 69 IBM-PC
LEX$SOFT, Speltbinder {a versatlle WPS in CP/M-86} $ 495 $249 Lsr OUR
MICRO LAB, The Tax Manager $ 250 $189 PRICE PRICE
* MICROPRO, WordStar® plus free WordStar Traiming'Manual § 495 $365 AST RESEARCH, Combo Plus. 64K with one option NEW! § 495 379
MaiMerge™ ™ $ 250  $185 Combo Plus, 256K with one option. ~ NEW' $1095  $729
SpefiStar ™™ $ 250 $185 Options. Async Comm Port. Para. Printer Port.. Clock/Calender
Special' All Three Above. WoidPar $ 895 $695 Add $50 for second option and $35 tor thirg.
WordStar Traiming Manual — $25 Parity Memory Card. 64K $ 395 $279
NORTH AMERICAN BUS. SYSTEM, The Answer $250  $169 bR, 2¢56K 3 g‘ 995 §659
’ ote: Ali ot above cards are memmy upgradeable
- I}’Tainhmgus:(;e(sc‘,f.oluﬂ & AP § o §§3§ 8YAD INC.. gg; 1:25 TR l § % iggg
- = . above with seriat port,
PERFECT SOFTWARE, :::::3 ;Ir:'e'l?;v' ®, § i‘gg ﬁi; CORVUS. Hard Disk System. See Corvus Section This Page.
Perfect Filer '™ $ 289 $179 CURTIS. PC Pedestal. 7 » for Display on PC $ B0 §$65
SELECT INFO.. Select {a WPS) $595 5318 S-Xoolblcyfufy B onolDspley 3500 PR
SORCHW. SuperCalc $295  $199| . DAVONG, DS1501 Hard Oisk 5 Meg $1995 51595
Superwnter. call on availabiity $ 395 $269 W MICROSOFT. 64K RAM Card w/Panty. RAM Orive & Uity $ 350 $259
Spell Guard, calt on availabiity Catl 128K RAM Card w/Parity. RAM Drive & Uthity  § 525  $395
SUPERSOFT, Disk Doctor {CP/M-86) $100 $75 256K RAM Card w/Panty, RAM Drive & Utiity  § 875  $659
Diagnostics fi {CP/M-86} $125 $95 64K RAM Chips™ ™ S 175 $129
Scratch Pad (CP/M86 and MS-DOS) $295  §225 QUADRAM
VISICORP. VisiCaic®/256K $250  $179 comoration (#
VisiDex $ 250 $199 Quadboard, 64K, expandable to 256K, 4 function board $ 595 $445
VisiTrend/Plot $ 300 5219 Quadboard. 128K. expandabie to 256K. 4 function board $ 775 $575
Visifile $ 300 $239 Quadboard, 192K, expandable to 256K, 4 lunction board  § 895 $645
Oes‘llnn Plan $ 300 $239 % Quadboard, 256K, four lunction board $ 995 $085
: Memory Board, 512K, with Serial Port #6512 $1295  $995
UT".'TY Memory Upgrade Kit, 64K (9 chips). ¥B260 $150 §$95
Microfazer, Snap-on, 8K. Par/Par, Epson, 4MES $ 159 $129
NAGY SYSTEM. Copy/PC. Backup Copier and Utlities $ $29 Microtaze:, Snap-on, 64K, Par/Par, Epson, AMEGS $ 299 $219
NORELL DATA, ™™ System Backup. Bit Coprer s $ 50 $39 Microtazer, same as #MES except with copy, #MP8 $ 169 $139
NORTON. Norton Utilities, 14 powerful programs, 3 disks $ 80 $ &5 Microfazer, same as #MP8 except 128K $ 435 $345
Power Supply for Microfazer, {3V, 254} #PS] $ 20 $15
HOME & EDUCATIONAL 16 PROOUCTS. Joystck $ 65 sS4
ACORN. Last Colony i i 28 § ;; Disk Drives
AUTOMATED SIMULATIONS, Temoie of Apsha - 1T TM100-1 Stagle Sided 160K $ 280 $229
Upper Reaches Apshai $ 20 315 andon TM100-2 Double Sided 320K $350  $279
&b::r;:';va § gg i ig VISTA COMPUTER. 576K Maxicard $1395  $1195
I
AVALON HILL, Galaxy $ 25 $20
20 eorx qpObY |lue
Sy TR e B §4K plus CP/M.80 operation , 3600 3495
Draw Poker $ 2 $ 7
BRODERBUND. Apple Panic 4 30 $ 22
CONTINENTAL, The Home Accountant Plus $ 150 $112
DATAMOST. write-On $ 130 $tio PR I N T E Rs' ' mpaCt
Pig Pen 30 sz EPSON. See Epson section below
Space Strike $ 0 sz 1DS. Prism 132, Color w/Graphics 51995 51549
CONTINENTAL, The Home Accountant Plus $ 150 $112 Prism 80, Color, w/Graphics $1795  $1450
DAVIDSON, The Speed Reader $ B §55 a#  Pager Tiger 440, w/Graphics & 2K Limited Specialt  $1295  $495
INFOCOM. Deadiine $ S0 $139 Microprism 480, near letter quahty $799 3699
lork | $ 40§29 NEC. 8023 Printer £/T $ 695 $525
o kil i P30 YBI| oxioata Microice 820 120 Cos 80 Col Pars & Seral  § 619 8435
Ulysses & The Golden Fleece § 3 $ 25 PAPER. Tractor Feed. Variety in stock, call for price
PBL CORP, Personal Invester $145  §99
SENTIENT. Cyborg. {Call on avaiability} $ 35 - L e
{2 13| " CORVUS SYSTEMS
Call to Arms $ 3 s2a * \
3$ « *
s
3
$
$

8" CP/M-80

<2z

BUSINESS & SYSTEM

c: commodore
G commesern 1€ 20

ORI B
V'C 20 Home Computer

3300 $199

Oatasette VIC 1530 $ 75§59
Disk Drive VIC 1540 $ 600 3369
Super Expander VID 12114 3K with lots ol extras $ 70 $ 5
BK Memory Expander Cartridge $ &0 $ 48
16K Memory €xpander Cartridge. Microtek $ 159 $115

Wide VIC 20 Software and Peripheral line in stock. Call

Note: Color Il and Il come with cable for IBM-PC

SOFTWARE

LIST OUR

PRICE PRIC

ADVEMTURE. Adventure's N1 to #12 inclusive. 8" $ 129 $9
ASHION-TATE, dBase II. 8" $ 700 $45
COMSHARE TARGET. Target PlannerCalc $ 50 $3

Masterplanner $ 325 $22

PlannerCalc Apphications Pkg $ 50 $ 4

PlannerCalc Combo Pkg, $ 90 $6

INFOCOM_Deadline, 8~ $ 60 $4
Tork 1, 8" $ 50 §$%¥

Zork 11, 8° $ 50 $3
INNOVATIVE, Spellguard. 8" $ 295 $19
ISM. MatheMagic $ 100 $7
MICROCRAFT. Legal Biling & Time Keeping — Verdict $ 750 $39
Prof. Billing & Time Keeping — Biltkeeper $ 750 $39

% MICROPRO, WordStar® pius free WordStar Training Manual ~ § 495 $36!
MarlMerge T ™ $ 250 $18:

SpeliStar ™ ™ $ 250 518

Special! All Three Above, WordPac $ 895 $69:
WovdS('av“hammg Manual $ 2

DataStar™ ¥ $ 295 $19!

SuperSort™ ¥ $ 250 s

CatcStar ™~ $ 145 $ 9t

Special' All Three Above, DataPac $ 695 S4at
MICROSOFT. Multiplan $215 sy
Fortran-80. 8" $ 500 $32

BASIC Compiler, 8" $ 395 $29

COBOL-80. 8~ $ 750 54

BASIC-80. 8" $ 35 27

mulisp/ muStar-80 $ 200 $14

M-Sort-80 $ 195 $14!

Edn-80 $120 §$ &

Macro-80 $ 200 $14!

OASIS. The Word Plus (a WPS) $ 150 Cal
PEACHTREE. GL. AR & AP Series 40, all three $ 595 $39!
Inventory, Series 40 $ 600 $39

Peach Text. Spell & Mail, all three $ 595 $39!

Call on Series 8, each $ 750 $49:

PERFECT SOFTWARE. Pertect Writer '+ $ 389 $23
Perfect Speller™ M $ 189 $11¢

Perlect Spelier ™ ™ $ 289 s

QUALITY. GBS with 3 generators, {a DBMS) $ 700 $52!
SELECT INFO.. Select [a WPS) $595  $In
SORCIM, SuperCalc $ 295 $19¢
Super Writer. call on availability $ 395 S26¢

Spell Guard, call on availability $ 295 Call
SUPERSOFT. Disk Doctor {CP/M-80} $100 §7¢
Dsagnostics 1) (CP/M-B0) $125 $ 9t

Scratch Pad (CP/M-80} $ 295  $22¢
MONITORS &% mud

PRICE PRICE

NEC. 12" Green $ 243 3158
12" Color, Composite $ 450 $349.
SANYQ. 9" B&W $ 190 3149
9" Green Special truckload sale $ 200 $119

12° B&AW $250 35199
12" Green $ 260 3199
13" Color. Compasite $ 470 3349
13" Color RGB $995  $795
ZENITH, 127 Green $ 150 $119
AMDEK. 12" Green #300 $ 200  §159
13" Coior |, Composite $ 449 3359

13" Color 1A, RGB. Hi Res, {Ap II. IIl & 1BM-PC) $ 999 $799

13" Cotor I, RGB, Commercial. {Ap 1. 111} $ 569 $469
DVM. Coior 1l or fil to Apple I) Intertace $ 199 $17%

DISKETTES

CDC, 120 each, 5% with nng. SS. SD (Apple. IBM. etc.} $ 450
12 each, S', with ning, SS. SO (Apple. IBM. etc} $ 40
12 each, 5% wilh ning SS. 00 {H/P. IBM 320K, etc) 3
12 each 8", SS. SD $
10 each. 5% with nag, DS, 00 (IBM) $
IBM. 10 each. 5'. SS, SD (Apple, IBM, etc } $
10 each. 5%, SS. 0D {H/P. 1BM 320K, etc} $ 65
VERBATIM. 10 each 5%, with nng, SS. SD or §S. DD 3
MAXELL. 10 each 54. SS. SD $
10 each 5. SS. SO $
10 each 5. DS. DD $

DYSAN.

# Control Data Corporation 12 for 10 Special. Limited Time!

$195
sz
s 28
$ 28
$ 39
$ 45
$ 49

LIST OUR

PRICE PRICE

%6 Meg Hard Disk $2995 32495

11 Meg Hard Disk $4795  $3995

20 Meg Hard Disk $5795  $4795

1BM PC intertace (IBM DOS} Manuai & Cabie 5 $ 300 $239

Mitror builtn for easy backup $ 790 3649

Apple Interface Manuai & Cable S $ 300 $239
Other Intertaces. Omni-Net. Constellation. Mirror All 1n Stock

ﬁ HEWLETT

(/” PACKARD ust ous

PRICE  PRICE

H/P 7470A Graphics Plotter $1550  $1195

H/P 41C Calculator $ 250 $210

H/P A1V Caleulator with 2.2K Memory 3325 8275

H/P 4] Card Reader $ 715 3179

H/P 41 Ophcal Wand $ 125 $105

Wide variety of software and accessories availabie. Call

EPSON rrinNTERS & ACCESSORIES

ORDERING INFORMATION AND TERMS: ,

All mail to PO Box 1380, Jacksonville, OR 97530
Il items usuaily in stock. We ship immediately on Cashiers Checks, Money Orders. Fortune 1000
Checks and Government Checks. Personal, Certified or Company Checks allow 20 days to clear. No C.0.D. Adg 3% for VISA or MC. Include telephone number. Add 3% for
shipping insurance and handiing (S. 18H) with $5 minimum. UPS ground s standard so add 3% more lor UPS BLue with $10 minimum Add 12% total for S, 1&H for US Postal,
APD or FPO with $15 minimum For Hawa, Alaska and Canada. UPS is 1n some areas only; ali others are Postal so call, write, or spectfy PO Foreign orders except Canada for
S. 1&H add 18% or $25 mmmum except for moniters add 30% or $50 minimum Prices subject to change and typo errars, so calf to verity, Al goods are new. include factory
warranty and are guaranteed to work Due to our low prices. all sales are final. Call before returning goods for repaw or replacement. Orders receved with nsufficent S. I&H

charges will be returned. ORDER OESK HOURS 8 to 6 PST. M-F and 10 to 4 Sat 1 PM here 1s 4 PM in NY

. We have been a computer dealer since 1378 and 1n mail order since 1980. Banks: First Interstate Bank. {503) 776-5620 and JeHerson
0 U R R E F E R E NC Es + State Bank, {503) 773-5333. We belong to the Chamber of Commerce. (503) 772-6293. or call Qun & Bradstreet if you are a subscriber

Computer Exchange 15 a dwision of 0'Tech Group. tnc

(800) 547-1289

OTHER ORDERS: 772-3256

MXBO F/T 1l with Graftrax+ $ 745 $549
MX100 F/T LI, with Graftrax+ $ 995 $739
1BM-PC to Epson Cable $ 60 $ 4s
Apple Intertace and Cable for MX80 or MX100 $ 120 $ 95
Grappler+ by Orange Micro. specify your computer $ 165 $119
Apple Graphics Dump $ 15 $ 9
Atari to Epson Cable $ 40 $ 30
TRS-80 to Epson Cable $ 40 $30
Dther cables. interfaces, ribbons. heads and paper in stock Call
NATIONAL Hot Line For information
oroer oesk TOLL FREE On Your Order

(503) 772-3803

VIsA

and Interstate 5. Call 245-1020.

Portland. OR. Cash & Carry Outlet. 11507-D SW Pacitic Hwy.. Terrace Shop-
ping Center. Tigard. OR. Over-the-counter sales only. On 99W between Rte. 217




ufactured
tlusively for

%H Apple i+
K (48K + ALS 16K)
ISK 1l w/3.3 Cont.
SK 1l Only

OR: SAVE OVER %350 on a pair of drives.
Buy a pair of Micro-Sci A2 Drives.

Bell e Howell by

LIST
PRICE

$1725
5645
$525

See opposite page.

‘d"x:'&' ok

OUR

PRICE SAVE

$1195 $530
$520 $125
5450 575

ppleii/i+

supp

HARDWARE

for Appleil/1+
LISt
PRICE

RAM CARDS:
Microsoft. 16K RAM Card
% ALS. 16K ADDRam
M DCP. 16K RAM Card
SUPER SPECIAL
Saturn Systems. 32K
64K

128K

Axion, 320K RAM Disk system
80 COLUMN VIDEQ CARDS:

ALS, Smarterm

Videx. Videoterm

See more ALS and Videx below

Vista, Vision 80

M&R, Sup R term
MISCELLANEQUS:

$

195

$ 149

$
$
s
s

179
249
425
599

$1395

s
S

S
$

345
345

395
315

ALS, Smarterm 80 Col. Card Special § 345
2 Card (2-80} W/CPM Special § 269

¥ 16K ADDRam
M Synergizer Pack

Special § 149
Special § 749

OUR
PRICE

$149
$ 59

$ 49
$169
$319
$459
$995

$249
$249

$249
$319

$199
$199
$ 59
$450

Synergizer Pack includes above 3, ¢ CP/M book
Note Above 1s a imited time offer.

Apple Computer,
Silentype Il Prinler
Graphics Tablet
Joystick 11
Game Paddle
Numeric Keypad
Axion, 320K RAM Disk System
CCS. Serial Interface 77104
Other CCS Cards in stock
Dan Paymar, Lower Case Chips
Hayes, Micromodem I
Smartmodem
Kensington, System Saver
¢ Keyboard Company.
Joystick 1}
Game Paddle
Numeric Keypad
ME&R, RF Modulator
Sup R fan
¥ Microsoft. 280 Softcard
16K RAM Card

Softcard PremiumPack

Mountain,
CPS Multifunction Card
¥ Clock/Calendar
Novation, Applecal Modem
Orange Micro, Grappler
W Practical Peripherals.
MBS BK Sersal {Epson)
MBP 16K Para (Epson)
% Microbuffer 1l 16K.[specity)
Microbuffer Il 32K, {specity}
RH Eleclronics. Super Fan I

SSM_AI0-11, Serial/Para Interface

TG Products: Game Paddies
Joystick
Select-A-Port
M Videx. Videoterm 80 col

Soft Video Switch

Enhancer 1l

Enhancer {Rev. 6)

Function Strip

#pplewriter |1 preboot disk

S
S
3
$
$

395
195
50
30
150

$1395

$

o X

e

S
$
S
S
$
s
s
S
$
S
s
$
3

3
$

150
Call
50
319
2
90

50
30
150
30
50
399
195
5

239
280
389
165

20

Visicale to 64K preboot disk § 50
Visicalc to 176K preboot disk § 90

Full Videx Line. Call, up to 35% off

$335
$675
$39
$ 19
$119
$995
$129
Call
$ 39
$275
$229
$ 69

ly center

The B&H Apple 11« ditters trom Il
Apple Apple Ii+ only in that it 1s 1n
black hammertone color and s
warranty (s longer

Warranty: Factory warfanty 1 by
Bell and Howell {nol by Applel and
1§ onte year parts plus 90 day labos
Warranty setvice avalable a Belt
and Howell service centers of
retyrn to Computer Exchange

LIST
PRICE
Apple Computer. Inc.
The Controller (Accounting)  § 625
Apple Writer 1l $ 150
Apple Pascal S 250
Apple Fortran $ 200
DOS Tool Kit $ 75
0OS 3 3 Upgrade Kit $ 1B
Apple Pilot $ 150
DJ Portfolio Evaluator $ 50
How to! $ S50
Microcourier $ 250
Micro Telegram $ 250
Time Manager $ 150
Apple Logo $ 1715
Applied Soft Tech. Versaform  § 389
Artsci, Magic Window 1| $ 100
Ashion-tate, dBase I {CP/M)  § 700

Continental. GL. AR, APor PR_ea. § 250
1sl Class Mail $ 15
Home Accountant § 75
Rayden, Pie Writer (Specify brd) § 170
Righ Tech., Job Control Sys. $ 150
Info Master $ 189

Roward Soft,

Crealive Financing $ 195
Real Eslate Analyzer |l $ 195
Tax Preparer $ 150
Info. Unlim_, Easywriter {PRO} § 150
W Innovative, Spellguard (CP/M}  § 295
Lexisoft. Spellbinder {a WPS)  § 495

¥ Micro Craft, (CP/M)
Professional Billkeeper $ 750
Legal Billing & Timekeeping  § 750
Micro Lab, Invoice Factory $ 200
Tax Manager $ 150

Micro Pro. (ail CP/M}
WordSlar® + Traiming Manual  § 495

MailMerge™™ $ 250
SpeilStar T - $ 250
SPECIAL! All 3 above $ 895
Data Star™™ $ 295
CalcStar - $ 145
SuperSort '~ $ 250
SPECIAL! All 3 above $ 690
Muse. Super Text Il $ 150
Super Text 40/80 $ 175
Super Text 40/56/70 New! $ 125

Form Letter $ 100
On-Line, ScreenWnter li $ 130
General Manager $ 150

Oasis System, The Word $ 150

Osborne/C.P. Soft.. (Disk and Book)
¥ Some Common Basic Programs.
75 Busmness, Statistics and Math
programs for the Appte Il $ 100
Practical Basic Programs
M 40 more very valuable programs
beyond “Some Com. Basic Prog'$ 100

SOFTWARE

on disk for Apple Il/11+

OUR BEST SELLERS —
CALL ON OTHERS

OuR
PRICE

$493
$11%
$199
$159
$ 5
$ 59
$119
$ 45
$ 39
$199
$199
$119
$139
$2€5
$ €9
$429
$169
$ 49
$ 49
$ 99
$350
$119

$129
$12

$ 99
$ 99
$150
$269

$335
$3495
$129
$ 99

3365
$185

$ 49

$ 49

Peachtree. {CP/M), specify Videoterm or 40 column

3 Pak 40. (GL. AR L AR) $ 595 $395
Inventory, Series 40 $ 400 $275
Peachpay. Senes 40 $ 400 3275
3 Pak 9. (Text Spell & Mai) § 595  §395
Perfect, Perfect Writer $ 389 $239
Perlect Spelier $ 189 $119
Pertect Filer $ 289 5179
Quality. GBS w/3 gen. {a DBMS} § 650 3475
Sensible, Sensible Spelier $ 125 $ 85
Silcon Yalley, Word Handler $ 250 $139
Sof/Sys. Executive Secretary  § 250 $169
Executive Speiler $ 15

Solldus/Softech

¥ Stockfile $ 600
Stockseller $ 700 4450
Software Publishing
PFS Il $125 385
Report $ 95 $ 65
Graph $125 385
Sorcim. SuperCalc, {ZP/M) $ 295 $219
Southeastern,
Data Capture 4.0, specity brd. ' § 90 $ 69
Stoneware. DB Master $ 229 $155
DB Utility | or $ 9 $ 69
Systems Plus,
Acctg. Plus, General Ledger  § 425 3295
Acctg Plus, GL. AP and A/R  § 995 3595
Acctg. Plus, above *tnventory  $1395 3775
VisiCorp/Personal Software,
Visicalc 3.3 $ 250 $179
VisiDex Speciall  § 250 $175
visiFile $ 250 $179
Desklap Plan 11 $ 250 $179
Desktop Plan Ili $ 300 $219
Visiplol $ 200 $149
VisiSchedule New! § 300 $219
VisiTrend & VisiPlol Special!  § 300 $179
VisiTerm $ 100 $19

UTILITY & DEVELOPMENT

Beagle. Utility City $ 30 $ 22
DOS Boss $ 2 $ 18
Central Point Software:
Filer, DOS Utility $ 25 $ 18
» Copy Il Plus {tut copser) $ 40 $ 35
Comp. Appl.. Nibbles Away I § 70 $59
Epson. Graphics Dump § 15 $ 9
Insoft,
GrafORTH by Paul Lulus $ 15 $ 59
ALD System ) by Paul Lutus § 75 $ 59
TransFORTH Il by Paul Lulus ~ $ 125 $ 99
Microsoft.
ALDS $125 $75
BASIC Compiler $ 395 $299
Cobol 80 $ 750  $559
Fortran 80 $ 195 $149
Olympic Decathlon s 30 $H
TASC Compiler $ 175 $159
W Omega, Locksmith {bit copier)  § 100 $75
On-Line. Expediter II, Compiler § 100 § 69
LISA 2.5 $ B0 $60
Penguin,Comp.GraphicsSys.New'S 70 § 53
Phoenix, Zoom Gratix $ 40 $ 29
Quality, Bag of Tricks New § 40 $29
Southwestern, ASCH Express  § 80 $ 59
Sensible, Back ItUp. (bitcoper) § 60 $ 49

THE WORLD'S LARGEST COMPUTER MAIL ORDER FIRM

Comp

uter Exchange ;...

ALL MAIL: P.O. Box 1380, Jacksonville, OR 97530

WAREHOUSE AND OFFICES BY APPOINTMENT AT 6791 UPPER APPLEGATE ROAD

CIRCLE NO. 47 ON FREE INFORMATION CARD

B & H APPLE 11+
64K STARTER SYSTEM

$1,795

SAVE S 765

© 48K B&H Appie i+

® ALS 16K RAM Card

2 Disk H with 3.3 DOS & Controller
2 Sanyo 9” Green Monitor

SC' FOR THE APPLE [1/11+, 11}
DIRECT SUBSTITUTES
MICRO-SCI tor APPLE DRIVES

Micro-Sci A2 drives and/or controliers are direct plug
compatible substilutes for Appie drives and controllers.

LISt OUR

@ For Apple Il PRICE PRICE
A2, 5%", 143K Disk Drive $ 479 $369
Contralier Card for A2 Drive $100 $79
A40, 5%°, 160K Disk Drive $ 449 $359
A70, 5%", 286K Disk Drive $ 599 $479
Controller for A40 or A70 $100 §$7¢
fiter, Disk Utility Software $ 2 315

N
@ For Apple i A3 5%, 143K Drive § 449

$359
3, 5%, 286K Drive § 649  §529
A143 54, 572K Drive § 799 $669

OVERSTOCK SPECIALS
FOR APPLE UI/1I+

ALS 16X AddRAM Card $149 359
ALS 2Card, 280 CP/M Card $ 269 $199
ALS Smarterm 80 Cot. Card $ 345 3249
ALS Synerguzer Pack. 3 above $ 749 $450
ALS Synergizer + Supercalc $ 749 $490
ALS Synergizer ¢ Condar Jr. $ 749 $4%0
ALS Synerg. + Supercaiac + Condor § 749 $560
DCP 16K RAM Card Special $ 179§ 59
Saturn Syslems. 32X RAM Card  § 249 $169
Videx, Videoterm, 80 column card  § 345 $249

32K addon and 1/0 Unit PC8012 $ 649
Call for other software and accesories.

HOME & EDUCATION
Broderbund,
Apple Panic $ 30 s 2
Arcade Machine {call first} $ 45 $ 40
Chopiifter New § 35 $ 26
Many olhers Call
Budgeco, Raster Blaster $ 29 s 22
Continental. Home Accountant  § 75 $ 49
Edu-Ware. Several in stock Calt Call
Hayden. Sargon Il {Chess) $ 35 $29
Infocom. Deadline $ 50 $138
insoft. Elecirc Duet by Lutus $ 30 $ 25
Zargs $ 35 $ 27
Spider Raid Nn/ s 30 s 24
Lightning. Masterlype s 40 $ 29
Microsoft, Dlymprc Decathlon  § 30 S
Typing Tutor |l $ 25 $ 19
Muse. Robol War s 40 $29
Castie Wolfensten $ 30 $23
On-Line,
Ulima I $ 5 $ 40
Threshold $ 40 $ 30
Softporn (X Rated) $ 30 $ 22
Cannonball Bliz. New!  § 35 $ 2
Quality, Bag of Tricks $ 40 $ 30
Sirius, Gorgon $ 40 s29
Sir-Tec, Wizardry $ 50 $39
Kmght of Diamonds New! § 35 $2
Sub Logic. Flight Simulator s 34 $ 25
Pinball $ 30 $ 23
Strategic, Southern Command  $ 60 $ 30
OTHER BRANDS IN STOCK. CALL
800 Computer 16K $ 8399  $665
800 Computer 48K $1099 s
810 Disk Drve $ 600 3499
850 Intertace : fgg $169
410 Recorder $79
ATARI 32K RAM, Microtek $100 §85
32K RAM $ 200 $i09
Call for other software and accesories
LIMITED SPECIAL
8001 32K Computer $995 3699
NIEC 28K Total, Dusi Drive PB031 $ 995 3699

$485

AD #944

‘ll
« Means a BEST buy.




HE Teac V-95RX is a unique

cassette deck, with bidirection-
al recording and playback, built-in
Dolby B and dbx noise reduction,
and a flat panel membrane key-
board containing a number of novel
control features. The attractively
styled deck is furnished with a re-
mote control accessory that plugs
into a front panel jack. Dimensions
are 17%,"Wx 11%/,"D x4',"H, and
weight is just under 14 pounds. The
remote control unitis 5%5," x 2 %/," x
6" and is fitted with a 16.5’ cable
and DIN plug. Suggested retail
price is $625.

General Description. Functional-
ly, the Teac V-95RX is a “two
head” machine whose single four-
track combined record/playback
head serves for both directions of
tape travel. This is unlike some re-
corders in which separate heads are
switched, or a single head is physi-
cally moved, for direction changes.

The V-95RX uses a single servo
motor to operate two capstans that
turn continuously in opposite direc-
tions. They are brought into contact
with the tape by separate pinch
rollers that drive it in either direc-
tion. The change is so rapid (0.15
seconds) that Teac calls it “Real
Time Reverse,” and the reversal is
initiated by an infrared sensor that
detects the point where the leader is
attached. (A piece of adhesive sens-
ing foil can be attached to any point
on the tape to make it reverse wher-
ever desired, according to Teac
instructions.)
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TEST REPORT: AUDIO
Teac Model V95R X Cassette Deck

In addition to the capstan drive
motor, the Teac V-95RX has a sec-
ond dc motor to drive its tape-reel
hubs, a third motor that shifts the
head assembly into contact with the
tape, and a fourth motor to adjust
the recording level under the con-
trol of front-panel pushbuttons (for
smooth level changes or fades).

The program level indicators (for
both recording and playback) are
two horizontal rows of fluorescent
bars, colored green from —30 to
— 1 dB, and red from 0 to + 10 dB.
A “peak hold” circuit retains the
highest reading (in the red section of
the display) for a couple of seconds
to aid in monitoring peak program
levels. Large numerical indicators
serve as a 4-digit index counter.

Small pushbuttons set the bias
and equalization for “normal” fer-
ric tapes, high bias CrO, tapes, and
metal-coated tapes. Similar buttons
activate the noise reduction sys-
tems, and select either dbx or
Dolby. Larger pushbuttons switch
the power and open the cassette
door. Other controls set up the tim-
er for unattended operation and
program the transport for conven-
tional ‘‘single pass” recording or
playback, complete play (or record-
ing) of a tape in both directions with
automatic reversal, and continuous
repetition in the playback mode. A
small hinged door on the panel con-
ceals knobs for recording channel
balance and playback level adjust-
ment, as well as a button that selects
high or low speeds for the motor-
driven record level.

The membrane keyboard’s trans-
port controls are multi-colored for
easy identification, and several of
them have small LEDs to show that
they have been engaged. The basic
functions for play, record, pause,
and fast speeds are provided, with
some duplication because of the bi-
directional design of the machine.
In addition, the REC MUTE control
inserts a four-second silent portion
automatically before stopping the
tape (for subsequent operation of
the CPS feature). sTOP is a large
square button, easily distinguished
from the others. Within it is a small-
er ALL CLEAR button that resets all
special operating modes and returns
the index counter to 0000.

Between the two fast-speed but-
tons and linked to them by panel
markings is one marked CPS
(Compumatic Program System). To
use this, the PAUSE and PLAY con-
trols are pressed, followed by the
cps control. Each time one of the
fast-speed buttons is pressed, the
digit appearing in a window to the
left of the index counter increases or
decreases by one, and the two fast
controls can be operated sequential-
ly to set in any number from 0 to 15.
(Above 9, a digit from 0 to 5 appears
in the window with a dot to its up-
per left to represent the numbers 10,
11, 12, 13, 14, and 15.)

As the tape moves at high speed,
the number decrements by one each
time a silent portion is passed.
When it reaches zero, the tape stops
and commences playing the selec-
tion starting at that point (in either
direction, according to the initial
control settings).

Another useful feature is the
“Block Repeat,” operated by the
START MEMO and STOP MEMO but-
tons. These can be set to repeat any
segment of tape whose limits are set
by pressing the buttons. It is note-
worthy that in all the operating |
modes of the V-95RX, the two di-
rections of tape travel are consid-
ered as one, and the transition be-
tween them is made without any
action by the user.

Computers & Electronics
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Laboratory Measurements. The
record/playback response of the
Teac V-95RX was measured by re-
cording a slowly sweeping sine wave
and playing back the tape into the
automatic frequency response plot-
ting module of a UREI measure-
ment system. We used several tapes,
and found that differences between
generally similar formulations were
minor. We finally selected TDK D
as our ‘‘normal” tape, TDK SA as
the CrO, tape, and TDK MA as the
metal tape. ’

The response at a —20-db record-
| ing level (relative to the machine’s
own level indicators) with TDK D
was +1 dB from 60 to 12,000 Hz,
falling to —3 dB at 38 and 14,000
Hz. At a 0-dB recording level, the
response was quite flat to beyond
5000 Hz, falling to —3 dB at 7000
Hz and intersecting the —20-dB
curve at 11,500 Hz. TDK SA gave
almost identical results, +1 dB from
60 to 12,500 Hz, and —3 dB at 37
and 14,000 Hz. At O dB its response
was down 3 dB at 7500 Hz.

Metal tape gave the expected im-
provement. The response varied *1
dB from 60 to 17,000 Hz, and was
down 3 dB at 38 Hz and just over
17,000 Hz. (It fell off very rapidly at
high frequencies.) The 0-dB re-
sponse was almost flat to 10,000 Hz
and down 3 dB at 11,000 Hz. It re-
mained well above the —20 dB re-
sponse up to 20,000 Hz.

The playback equalization and
response of the V-95RX was mea-
sured with BASF New Standard
test tapes. The 120-us response fell

P [

off above 10,000 Hz to —6 dB at
14,000 Hz, which led us to suspect a
slight azimuth misalignment of the
head. However, the 70-us response
was down less than 3 dB at the
18,000 Hz upper limit of the tape,
which indicates a probable error in
the recorder’s 120-us equalization
characteristic. In both cases the re-
sponse was flat within 1 dB from 50
to 10,000 Hz, and was —4 dB at
31.5 Hz.

The Dolby “tracking” was mea-
sured by plotting the record/play-
back response with TDK MA tape
at levels from 0 to —40 dB, with and
without the Dolby system in opera-
tion. The first measurable error oc-
curred at —20 dB, where the Dolby
raised the output above 10,000 Hz,
to +2 dB at 14,000 Hz. The peak
became more pronounced at lower
levels, reaching almost 5 dB at — 30
dB and between 6 and 7 dB at —40
dB. Since most of the change took
place above 10,000 Hz, it had little
effect on the audible performance.

A similar procedure was followed
with the dbx system. Here the prin-
cipal difference was a level shift,
with the overall output increasing
about 3 or 4 dB when the dbx was
switched on (all else being con-
stant). There was a small high-fre-
quency boost, most pronounced at
lower levels and at frequencies
above 10,000 Hz, but it was much
smaller than we found with the
Dolby system. The dbx circuit also
reduced the very low frequency re-
sponse sharply (below 40 or 50 Hz),
but this, too, had a negligible effect
on the overall sound.

Maximum playback output level
depended on the tape used, from a

ey
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. TEAC V95-RX .
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Frequency responses for three different types of tape.

CONTROLS AND
INDICATORS

FRONT PANEL:

Knobs:

TIMER: Prepares recorder for playback or
recording when power is applied from an
external timer switch.

AUTO REVERSE: Arrows show tape direction
programming.

Aec BAL: Adjusts L-R balance of recording
signal.

outpuT: Adjusts playback output level (in-
cluding headphone level).

Pushbuttons:

POWER: On/Off power control.

eJeCT: Opens cassette door.

RECORDING LEVEL UP and DOWN buttons vary
recording level.

TAPE SELECTOR: NORMAL, Co(CrO,), and
METAL buttons for type of tape used.

NR SYSTEM: IN/OUT button turns on a noise
reducing system. dbx/poLBY NR chooses
type of system.

ALLCLEAR: Small square button in sTor por-
tion of keyboard resets all special func-
tions and index counter to zero when
tape is stopped.

FADE SPEED: FAST Or SLOW setting for motor-
driven recording-level adjustment.

Operating Keys:

DIRECTON: Lighted arrows show direction
of tape movement.

FAST SPEEDS: Double arrows show direction
of fast tape movement.

cps: Lighted button turns Compumatic Pro-
gram System on and off.

RecC: Lighted button must be pressed with
one of direction controls to make a
recording.

REC MLTE: Momentary pressure interrupts
recorded signal, recording 4 seconds of
silence before stopping tape in pause
mode. Longer pressure increases
length of silence as desired, stopping
tape when released.

PAUSE: Lighted button stops and restores
tape motion in record or playback. Does
not interrupt record mode setting.

BLOCK REPEAT: START and STOP MEMO buttons
with lights select end points for automat-
ic rapetition of any tape segment.

sTor: Stops tape and deactivates
recording.

Indicators:

PEAK PROGRAM LEVEL METER: Parallel rows of
light segments indicate recording level
from —30to +10dB.

TAPE COUNTER: Index counter (four digits)
for tape position.

cpPs PROGRAM: Single digit shows number of
4-second intervals to be skipped before
playing a selection in CPS mode.

Jacks:

MICROPHONE: LEFT and RIGHT jacks replace
rear line inputs when plugs are inserted.

PHONES: Headphone jack.

REMOTE CONT: DIN socket for accessory.

Back Panel:
Four phono jacks for line input and output.
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This man is looking for

AN ELECTRONIC

Join him in the incredible world of
electronics with NRI's all-new training
in the career of the future...

Electronic Design Technology.
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It's an electronic world we live
in. And the designers of electronic
circuits, controls, and systems are
the people who are shaping it. Take
your place in this exclusive company
with this exciting new training from
NRL

You can learn Electronic De-
sign Technology at home, in your
spare time. Without quitting your
job, tying up your evenings at night
school, or wasting gas travel-
ing to classes. Because NRI
comes to you, makes you a
class of one with a complete,
effective, low-cost learning
program designed exclusively

Professional Equipment
Included

All the way, you work with
professional-quality instruments like
the 4-function, 13-range digital mul-
timeter. It gives you fast, accurate
measurements of currents, AC and
DC voltages, and resistances. And
its easy-to-read,

for home study. You get it all... WY T

at your convenience.

Hands-On Training
NRI trains you for action.
You get real-life experience
that builds priceless confidence,
gives you working knowledge
of lab practices and techniques.
It’s all built into the NRI Design

Lab® a complete combination of

equipment, hardware, training,
and reference materials. You'll de-
sign your own circuits from the very
beginning, progressing from basic
passive networks through key cir-
cuits like power supplies, amplifiers,
oscillators, digital and logic circuits,

phase-locked loops
- and more. You'll move

on to linear and digi-
e tal integrated circuits,
the heart of modern
electronic equipment.
You'll prototype your
designs and verify
operation, learning
. professional test and
\ | measurement proce-
> dures as you progress.

December1982

Training includes NRI Design Lab,
digital multimeter, Texas Instruments engineering
calculator that you use and keep.

3Y/>-digit liquid crystal display
makes measurement a snap.

You'll breadboard your de-
signs on the unique NRI Circuit
Designer. It features built-in multi-
ple power supplies, variable signal
generator, logic switches and LED
indicators. It handles almost any
circuit you can design...linear and
digital integrated circuits as well as
discrete components such as trans
sistors and diodes.

Analysis and design work is
speeded with the Texas Instruments
TI-30 scientific calculator. This en-
gineer’s instrument includes full
trigonometric functions, logarithms,
square root, squares, pOwers, mem-
ory, and more. Al this fine equip-
ment is part of your training, yours
to keep and use in your work.

NRI Fast-Track Training
This is the unique NRI lesson
concept that simplifies and speeds
learning. From the very basics to
advanced, state-of-the-art elec-
tronics, each lesson is especially pre-
pared for individualized instruction.
Each subject is covered fully and
thoroughly, but extraneous material
is eliminated, language is clear and
B to the point, organization is
f! logical and effective. From

&Y Fundamentals of Electronic

f.'  Circuits through Microproces-
b sors, your lessons are designed
* with you in mind.
No Experience
Necessary
You don’t have to be an
engineer (or even a college stu-
dent) to succeed. High school
graduates with some algebra

. handle it without any trouble.

. We start you at the beginning, let
you advance just as quickly as
you're ready. We even include the
NRI Math Refresher Module to
help you brush up on your math

and teach you any new concepts

you may need.
Free Catalog,
No Salesman Will Call
Our free, 100-page catalog

gives you all the details, including
lesson outlines, equipment specifica-
tions, and career opportunities. Send
for it today and find the break-
through for your future. If card has
been removed, please write to us.

NRI SCHOOLS
i McGraw-Hill Continuing
i . Education Center
t':r 3939 Wisconsin Ave.
L Hi

Washington, DC 20016
1-122

We'll give you tomorrow.
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low of 0.535 (from 0 dB) with TDK
SA to about 0.6 volts with the other
two tapes. At that level, the third
harmonic playback distortion at
1000 Hz was 1% with D and MA
tape, and only 0.3% with SA. In or-
der to develop the 3% reference dis-
tortion in playback, a recording lev-
el of +3 to +4 dB was needed with
each tape.

Relative to the “3% distortion”
level, the unweighted S/N was 52.5
dB with D, 53.5 dB with SA, and
55.5 dB with MA. Using the Dolby
system, and with CCIR/ARM
weighting in the measurement, the
S/N readings were, respectively,
61.5, 63.8, and 65.2 dB for the three
tapes.

Maximum recording level is
greatly increased by the compres-
sion of the dbx system. In fact, it is
limited by overload of the record-
er’s electronic circuits rather than
by tape saturation, and thus is inde-
pendent of the tape. (In this ma-
chine, overload occurred at +12
dB.) The respective S/N readings
(also with CCIR/ARM weighting)
were 85.2, 87.7, and 85.5 dB. The
reason for the slightly different
ranking of the tapes with Dolby and
dbx is not clear; but at noise levels in
the range of —85 to —90 dB, these
small distinctions matter little!

The playback flutter, measured
with a TDK test tape, was 0.065%
with JIS weighting (wrms) and
+0.09% weighted peak (CCIR).
The tape speed was 0.6% fast at the
start of a cassette and 0.15% fast at
its end. In fast speeds, a C-60 cas-
sette was handled in 67 to 68 sec-
onds. The crosstalk (between tracks
recorded in opposite directions) was
—44 dB at 1000 Hz.

User Comment. It should be obvi-
ous that the Teac V-95RX is an un-
usual recorder, and not one that can
be used with full effectiveness with-
out careful study of the instructions.
Anticipating some problems with
impatient users, Teac has included a
section on the first page of its man-
ual called “How To Play A Pre-re-
corded Cassette Right Away.” Af-
terward, the reader is advised to
study the entire manual carefully.
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We agree heartily with that advice.

In most respects, this is an easy
machine to get used to, especially if
one has had previous experience
with cassette recorders. Teac em-
phasizes the quiet operation of its
tape transpbrt, in contrast to the
usual solenoid-equipped deck.
True, it is notably free of “clunks,”
but the soft “whirr” or “buzz” of
the motor that follows most control
operations is equally audible, if not
quite so obvious. Actually this
sound is desirable in lieu of tactile
feedback from the machine’s mem-
brane keyboard

We did not find the motor-driven
recording-level controls as conve-
nient to operate as knobs, and their
utility as faders is diluted by the ab-
sence of an easy reference setting to
return to on an “up-fade.” (There
are panel calibrations, but practice
is needed in using the buttons to
avoid over- or under-shoot.)

On the plus side, the V-95RX of-
fers features, for those who take the
trouble to master them, that work
with impressive smoothness and
precision. For example, the CPs was
very effective in locating sections of
a multi-work tape.

“Boy, Dad! You should
hear some of the funny
sounds | can make

by playing your video
discs on the stereo!"

constructed two-head machine. Al-

The “Real Time Reverse,” how-
ever, though it was fast, had some of
its advantage negated by the long
quiet sections often left on one side
of a cassette so that the recording on
the other side could begin at the be-
ginning. We also found that it did
not always reverse before the end of
the leader was reached.

Also, the remote control accesso-
ry, which is about the size and shape
of a thin pocket calculator, is ren-
dered less useful by having no indi-
cation for the operating status of the
controls. (The lights on the panel of
the recorder are too small to be seen
from most viewing angles.)

Considered purely as a cassette
deck, the V-95RX is a fine example
of a competently designed, well-

though a combination record/play-
back head rarely approaches the
ultimate performance of separate
heads, this is not needed in most
cases. The outstanding dynamic
range and total lack of noise afford-
ed by the dbx system should more
than compensate for any minor
headroom deficiencies at the higher
frequencies. —Julian D. Hirsch
CIRCLE NO.101 ON FREE INFORMATION CARD
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COMPUTER BOOKS FOR BEGINNERS

Everything you need to get started programming your own personal computer. These handy books of programs, and about
programming, are loaded with easy-to-understand info for beginners. The books include hundreds of ready-fo-type-and-run
programs as well as hundreds of program-writing tips, tricks, hints, shortcuts, secrets, techniques. We offer books cover-
ing the 13 most popular computers for beginners: TRS-80 Color Computer, Atari 400, Atari 800, Apple II, Sinclair ZX-81,
Timex 1000, Micro Ace, IBM Personal Computer, Casio FX-702P pocket computer, Sharp PC-1211 and PC-1500 pocket

computers and TRS-80 PC-1 and PC-2 pocket computers.

Atari 400/800 Computers

161 ATARI Computer Programming Tips & Tricks. learn-by-doing in-
struction, hints, secrets,. shortcuts, techniques for Atari 400 and 800
computers, includes 101 ready-to-run programs, 128 pages $8.95

31 New ATARI Computer Programs for Home, School & Office, practical
type-and-run software for Atari 400 and 800, 96 pages $8.95

Timex 1000/Sinclair ZX-81

101 TIMEX 1000/Sinclair ZX-81 Programming Tips & Tricks, secrets,
hints, shortcuts, learn-by-doing instruction, techniques for the ZX-81,
MicroAce and Timex 1000 computers, includes 101 ready-to-run pro-
grams, 128 pages $7.95
37 TIMEX 1000/ Sinclair ZX-81 Computer Programs for Home, School &
Otfice, practical type-and-run software for ZX-81, Timex 1000 and
MicroAce, 96 pages $8.95

TRS-80/Sharp/Casio
Pocket Computers

99 Tips & Tricks for the New Pocket Computers, all new programs, using
tremendous power of TRS-80, PC-2/Sharp PC-1500, LCD graphics,
printer/plotter graphics, useful business and home software. includes 99
complete type-and-run programs, learn full range of expanded BASIC,
128 pages $7.95

Pocket Computer Programming Made Easy, fast new, easy read-and
learn way to quickly understand the BASIC programming language. how
to make TRS-80 PC-1/PC-2, Sharp PC-1211/PC-1500 & Casio FX-702P
computers work for you, 128 pages $8.95
101 Pocket Computer Programming Tips & Tricks, secrets, hints, short-
cuts, techniques from a master programmer, includes 101 ready-to-run
programs, for TRS-80 PC-1 and PC-2 and Sharp PC-1211 and PC-1500,
128 pages $7.95

50 Programs in BASIC for Home, School & Office, useful ready-to-run
software for PC-1/PC-2/PC-1211/PC-1500, 96 pages $9.95
50 MORE Programs in BASIC for Home, School & Office, book of tested
software tor PC-1/PC-2/PC-1211/PC-1500, 96 pages $9.95

Murder In The Mansion and Other Computer Adventures, mystery, space
adventure, games, 24 programs for PC-1/PC-2/PC-1211/PC-1500, 96
pages $6.95
35 Practical Programs for the Casio Pocket Computer, useful type- and-
run software for the FX-702P. 96 pages $8.95

Apple Computer

101 APPLE Computer Programming Tips & Tricks, secrets, hints, in-
sights, 101 ready-to-run programs for Apple Il, 128 pages $8.95

33 New APPLE Computer Programs for Home, School & Office, practical
type-and-run software for Apple 11, 96 pages $8.95

TRS-80 Color Computer

101 Color Computer Programming Tips & Tricks, learn-by-doing instruc-
tions, hints, secrets, techniques, insights, for TRS-80 Color Computer,
includes 101 programs, 128 pages $7.95

55 Color Computer Programs for Home, School & Office, practical ready-
to-run software, colorful graphics, for TRS-80 Color Computer, 128
pages §9.95

55 MORE Color Computer Programs for Home, School & Office, handy
companion volume packed with ditterent useful type-and-run software,
colorful graphics, for TRS-80 Color Computer, 112 pages $9.95

Color Computer Graphics, complete guide loaded with instruction, how to
make the most of TRS-80 Color Computer video graphics, many complete
programs, 128 pages $9.95

The Color Computer Songbook, 40 favorite pop, folk, classical, seasonal
songs arranged for play on TRS-80 Color Computer, type-and-run music
programs, 96 pages $7.95

My Buttons Are Blue and Other Love Poems from the Qigital Heart of An
Electronic Computer, for poetry lovers, computer fans, a high-tech
classic, 66 héartwarming poems written by a TRS-80 Color Computer, 96
pages $4.95

Program Worksheets

Tablets ot handy printed forms make writing BASIC software
easy and fun. Customized for computer systems, or use the
universal form good for any BASIC computer. 40-sheet pads.

$2.95
$2.95
$2.95
$2.95
$2.95
$2.95
$2.95

IBM Personal Computer Coding Form
ATARI Computer BASIC Coding Form
Color Computer BASIG Coding Form
Pocket Computer BASIC Coding Form
APPLE Computer BASIC Coding Form
TIMEX/ Sinclair BASIC Coding Form
Universal BASIC Coding Form

Order direct from this ad. Send check, money order, or MasterCard or VISA account number and expiration date. Include $1
shipping for each item ordered up to a maximum of $3. Or write for our free catalog. Mail to:

ARCsoft Publishers

Post Office Box 132A

Woodsboro, Maryland 21798
(301) 663-4444

Customers wanting airmail send $4 postage per item ordered. Foreign customers pay in U.S. dollars. Maryland residents add 5% sales tax. Sorry.no COD.
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Software
for
Holiday
Giving

HIS holiday season a popular

gift will likely be the Timex
Sinclair 1000 computer, the lowest-
priced full-featured computer on
the market. Like other small com-
puters, the success or failure of this
little package of computing power
depends upon the independent soft-
ware companies and their products.
For the public to continue to use
this machine after the first flush of
novelty wears off, there must be a
continuous flow of software pack-
ages. The manufacturer alone can-
not meet the demand for software
for its popular computer. The Sin-
clair machine has been out long
enough for us to examinge some of
the representative software dedicat-
ed to the Timex Sinclair.

The first release I'd like to discuss
is called the Krakit Treasure Hunt
from International Publishing &
Software (PO Box 1654, Buffalo,
NY) and International Publishing
and Software, Inc. (3952

Canada M3J 2W6). It includes a
real treasure for the finder that’s
said to be $20,000, with this trea-
sure lode continually increased as
time (and sales) pass.

The Treasure Hunt is played by
running the program on a Timex
Sinclair 1000 computer and a video
display, and discovering 12 hidden
clues. These clues consist of a coun-
try, city, or town. Using these clues
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Chesswood Dr., Downsville, Ont., |

can allow the user to learn where
the prize is located and how to claim
it. If necessary, two airplane tickets
to the prize location will be provid-
ed. Since it is estimated that at least
500,000 Timex Sinclair computers
have been sold, the contest should
prove to be very popular. Krakit
Treasure Hunt officially started on
November 15, 1982. To keep con-
testants fully informed on the status
of the contest and the prize money
to be won, a 24-hour answer line
will be set up once the contest is un-
derway. The Krakit cassette sells
for $19.95 plus $1.50 for handling
and shipping. It will also be sold at
dealers.

Softsync, Inc., formed by Susan
Currier, keeps ahead of the Timex
Sinclair software market by having
its products developed in the United
Kingdom, where the little wonder
computer comes from. British pro-
grammers have been working with
the Sinclair longer than anyone else,
of course, and they have produced
things you wouldn’t believe possible
to do with the 1000. The games are
fast, with detailed graphics, just like
an arcade game. The nongame soft-
ware is complete and useful to a lev-
el far beyond where you would be-
lieve this small machine could go.
Many of the games require at least
16K of memory. Here are my
“hands on” experiences with some

‘of them.

Mazogs (16K, $19.95) to my
mind is the most graphically elabo-
rate and fiendish game for the 1000.
The game takes you into a compli-
cated maze where the fearsome
Mazogs live. You are out to get their
treasure and they, of course, are out
to get you. Once you fight your way
through to the treasure, you have to
fight your way back out. Having
fought the creatures in Morlocs
Tower on a TRS-80, my confidence
level was high, but the Mazogs gave
me a hard time. I recommend it to
all you adventurous 1000 owners.

This is not the only exciting game
Softsync has. The line includes a
game similar to “Invader” and
“Red Alert,” in which you fight
aliens from your rocket ship and

dodge mountains as well as the
aliens. ‘‘Meteorites” is another ar-
cade game, as is “‘Space Raid.” All
of these are for 16K machines, but
they also have some games for 2K
and even 1K machines. For the
Timex programmers there is the
“Toolkit,” full of routines to make
life easier when you write your own
programs. For the graphic pro-
grammer there is the ‘“Graphics
Kit,” which is used to compose
graphics for games or graphs.

From the price and size of the
Timex Sinclair you might not think
that it is much good for business
programs, but it has definite appli-
cations for the business person.
Softsync’s Financial Manager and
Record Keeper tracks a year’s in-
come and expenses. It can also
project future expense vs. income
for planning and budgeting pur-
poses. Data is input on a month-to-
month basis and the program main-
tains a running tabulation. A full
screen grid gives you a view of all 19
categories, the current data, and the
percentage of each expenditure
compared to the total. Financial
Manager is menu driven and per-
mits the user to enter or change the
starting month and year of the
record, retitle the categories, and re-
view, change, or update data in the
records.

Softsync also offers “The Stock
Market Calculator” for the 1000.
This 16K, $14.95 program is made
up of two sections: MKTI and
MKT?2. The first of these calculates
commissions on stock and option
investments and provides total dol-
lar costs to buy or net from sale.
MKT?2 repeats the net price work-
sheet and adds the “write

to be unique for the stock market
field. It can be used by option-writ-
ing investors. This stock market
software was designed by an experi-
enced stock-market executive.

The Artist from KSoft (845
Wellner Rd., Naperville, IL 60540)
is a $10-program for a 16K Timex
Sinclair 1000 that has more than 20
commands to help create drawings
| and paintings on the screen. Fea-

]

|
|
I
|
|

unwrapper.” This program is said |
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DATA STORAGE SYSTEM

For 16K or greater ZX81

PRICE INCLUDES:

1. PROGRAM TAPE

2. 8-PAGE BOOKLET

3. THREE OATA STORAGE TAPES
4. STORAGE CASE

$3495 ACTUAL SCREEN PRINT.

An amazingly versatile multi-purpose filing system for
the 16K ZX81. The program is menu-driven, and number,
size and headings of flies are user-definable. Both string
and numerical flles are catered for. Flles may be
created, modified, replaced, and searched, and are pro-
tected by an ingenious foolproof security system. Out-
put to the ZX printer is also provided. The program
comes on cassette, together with three quality data
cassettes for file storage, and comprehensive documen-
tation, describing a host of applications for both
business and personal use. Supplied in an attractive
storage case. |f your ZX81 is bored with playing games,
then this program will give it plenty to think about!
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Get serious about ZX81
& TS 1000 Computing

The Complete ZX81
and TS1000 Library!

BOOKS

The Complete ZX81 Basic Course . .$34.95
Basic Course Cassettes (2) . 2 7.50
Getting Acquainted with your ZX81 . 8.95
ZX81 Pocket Book ........... ... 1095
Making the Most of Your ZX81 ................. 10.95
Computer for Kids, ZX81 Edition ................395
Explorers Guide tothe ZX81 ................... 10.95
ZX81 Companion . .. ......ooviiiiiiiiann 8.95
49 Exploding Games for the Zx81 s 10.95
Not Only 30 Programs for ZX81: 1K . ....1495
Machine Language Made Simple for Smclalr ....1895
Mastering Machine Code on your ZX81 12.95
ZX81 Rom Disassembly: Part A . .. ........... 14.95
ZX81 Rom Disassembly: PartB ........ 14.95
Understanding your ZX81 ROM . ... ... ... ... 19.95

Add high quality solid-state speech to your ZX81 or
TS1000. Many applications in personal computing,
education, and industry. DCP Speech Pack contains all
the letters of the alphabet, numbers zero to over a
million, and some other general words. Easy to use
under ZX81/TS1000 control using POKE commands (ful-
ly explained in manual). The DCP Speech Pack connects
directly onto rear of ZX81. it can be used in addition to a
RAM Pack, Printer, or other accessories. Contains its
own speaker and volume control, and allows an external
extension to be added. Additional Word Pack ROMs are
available and simply plug into sockets inside the Speech
Pack to extend the vocabulary of the unit.

TOLL-FREE ORDER LINE
800-833-8400

Have Visa or Mastercard ready

ZX FORTH

Simplicity of BASIC with the
Speed of Machine Code
A complete implementation of the FORTH language for
the ZX81 and TS1000 computer.
FORTH’s most distinctive feature is its flexibility. The
basic unit is the word — the programmer uses existing
words to define his own which can then be used in fur-
ther definitions. FORTH is a compiled language so pro-
grams run very fast (typically five times faster than
BASIC).
ZX-FORTH is supplied on cassette and is accompanied
by extensive documentation:
56-page Users Manual
8-page Editor Manual

$29.95

" "

(g1’ il

This Machine Code program occuples 7K of memory
and locates itself at the top of memory. The programis
a full Editor/Assembler and Monitor. Labels may be used
instead of any string. The features include Line Inser-
tion/Delete, Insert Characters, Auto Repeat on all keys.
The monitor has facilities to inspect memory, registers

$14.95

and run machine code programs.

ZX BU,

Machine Code
Monitor & Disassembler

ZXBUG is a powerful tool formachine language pro-
gramming. It is 4K long and uses memory from 71EO to
the top memory. ZX BUG works in hexa-decimal (base
16), not decimal, so all addresses are a maximum of 4
Hex bits long. Provides a total of 28 commands.

$14.95

9 Powerful New
F Functions!

RENUMBER. This routine renumbers a program in any
step and from any line up to 9999

DELETE. This command deletes a group of linesin a pro-
gram.

MEMORY. Prints how much spare memory is available.
DUMP. Displays current values of string and numerical
values, except arrays.

FIND. Will find any string of up t0 255 characters and
list each line containing that string.

REPLACE. Replaces any string of up to 255 characters
by any other string.

SAVE. Transfers program in computer to below RAM-
TOP.

APPEND. Allows two programs to be joined.
REMKILL. Removes all REM statements from a program,
otherwise leaving it unchanged, preserving memory.

$14.95

GLaADSTON

NY Residents call (716) 874-5510

with Quality Hardware and Software
from Gladstone Electronics

B o v eal v el e O
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Professional Keyboard & Case

A full-sized professional keyboard for the ZX81 Features
47 keys and a full-sized space bar. Connects to the ZX81
with no soldering required, via a plug-in flexible connec-
tor. You can purchase the keyboard only, or the optional
metal case that holds both keyboard and ZX81. Expan-
sion devices (l.e. RAM packs, etc) connect to the ZX81
edge-connector which extends from the rear of the
cabinet.

A professional keyboard makes program entry easier
and less error-prone.

Assembled Keyboard
Optional metal case

$85.00
$25.00

$89-95 with “piggy-back’ feature
A sensible choice for 16K RAM owners. Jigsaw 32K RAM
‘piggy-backs' onto your 16K RAM to give a total memory
of 48K! If you do not own a 16K RAM, you may use a
32K RAM instead. At a later date you may add the ZX81,
TS1000, or Jigsaw 16K RAM, should you decide you re-
quire more memory.

Larger memory enables longer programs and greater
data bases, enhancing the value of your personal com-
puter.

Expands the ZX81's memory
capacity to Its maximum.

$149.95

Equivalent to ZX81 or TS1000 16K RAM. $49.95

LEGTRONICS

1585 Kenmore Ave., Buffalo NY 14217

----------------1

*Add shipping: $3.00 first hardware item, $1.50
$1.50 first software item, 50¢
90 day limited warranty all
Dealer inquiries are invited

each additional.
each additional.
items,

: Mail to: Gladstone Electronics, 1585 Kenmore Ave., Buffalo, NY 14217 ]
t visa Pleaserush me:
: ( )Check ( )Mastercard (Vi Item Qty | Price| Total :
i AcctNo Exp 1
g Name |
[ Address |
I City State Zip |
] |
I 1
| |

Shipping and handiing*®
NY residents add 7% tax
Total
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grounds and the ability to mix
graphics and alphanumerics. It per-
mits a user to specify lines or circles
and to store patterns and reproduce
them anywhere on the screen. The
artwork can be saved on cassette
tape or be printed.

ZX-Panding (PO Box 25, New-
ton, NC 28658) sells a 16K program
for checkbook, income tax, and
budget organizer for $13.75 plus
$1.25 postage and handling. With
16K, this program can record 90
transactions. With the 64K Memo-
tech Memory, the system can han-
dle over 1000 transactions.

Savage Software (PO Box 892,
New Smyrna Beach, FL 32069) of-
fers a cassette with ZX-81 Monopo-
ly that lets up to six players use the
computer as the game board, bank-
er, and score keeper. If a game is not
finished, it can be saved and contin-
ued at a later time—a feature that
all Monopoly games should have!

Here is a program for Timex Sin-
clair that I wish I had had when I
was struggling to learn the Morse
Code: Metro Technology (313
Vaughn, Ft. Walton Beach, FL
32548) has produced a system that
gives the 1000 the capability of
transmitting and receiving Morse
Code. It utilizes a split-screen dis-
play for the receive/transmit func-
tions. The software cassette costs
$10; a two-board etched-circuit set
for the required interface is $12.
Metro Technology is also working
on programs for RTTY and ASCII
to be used with the 1000 computers.
CIiff Nunnery, NU4V, author of
the software, believes that the 1000
is a natural for computerization of
ham radio. Write him for more
information.

The Timex Corp., manufacturer
and marketer of the Timex Sinclair
1000, has itself provided a fairly
large number of programs for the
machine. All the following pro-
grams will be available from Timex
dealers, though I do not know the
release date of any of them at this
writing.

The Organizer, #03-200, $16.95.
This program answers the basic
need for an information storage and
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tures include user’s choice of back- -

retrieval program. It can store
names, addresses, phone numbers,
and dates for various purposes. It

has a search and retrieval
command.
The Budgeter, #03-2001,

$15.95. Keeps track of your budget
in 18 categories, such as food, cloth-
ing, rent, medical, etc.

The Loan/Mortgage Amortizer,
#03-2002, $14.95. Compares cost
of loans from different banks. Re-
views costs of your mortgage.

The Checkbook Manager, #03-
2004, $12.95. Keeps track of bond
and CD mature dates and an inven-
tory of this type of investment.

The Car Pooler, #03-2005,
$14.95. Whose day is it to drive?
Keep track with your Timex 1000.

The Stamp Collector, #03-2006,
$16.95. Use your 1000 to inventory
up to 600 Scott numbers, showing
quantity on hand by major classifi-
cations. A collector’s must!

The Stock Option Analyzer,
#03-2007, $16.95. You can use
your Timex TS-1000 to calculate re-
turn on investment (ROI), annual
net, and net worth of your portfolio.

Inventory Control, #03-1001,
$19.95. Perhaps you thought you
could not use a really little comput-
er to track your inventory? Well, if
you have less than 400 line items,
“Stock I,” which is part of the sys-
tem supplied on the cassette, can
track inventory levels, suppliers, re-
order levels, and types. If you have
up to 1200 items, you can still use
the Timex 1000 for your inventory
control, but the program Stock II
that runs it can only track inventory
levels. .

Manufacturing Control, #03-
1002, $19.95. A system that lets you
capture labor and material costs for
up to 150 products. Written for
small manufacturing firms, this sys-
tem helps a small business control
costs by checking all cost factors,
monitor work in progress, and keep

track of inventory levels and
shipments.
Critical Path Analysis, #03-

1003, $19.95. This system allows
identification of critical activities in
a project and scheduling of events
for efficiency and economy. The
computer does a tabular analysis
and identifies the critical path. Ac-
tivity costs can be entered, com-

. of Quantum Data Inc.,

pared, manipulated, and printed.

Statistics, #02-1000, $9.95.
There are three programs on this
cassette: (1) Statistics—includes
current, mean, and standard devi-
ation. (2) Regression—calculates
the current and standard deviation
of the x and y values, and the inter-
cept and slope of the regression line.
(3) Trend—-calculates the current
mean and standard deviation of the
xand y values, and the intercept and
slope trend lines.

Super Math, #03-3000, $14.95.
Addition, subtraction, division, and
multiplication with 5 levels of
difficulty.

States and Capitals, #03-3001,
$12.95. Drills for 50 states and
capitals.

The Flight Simulator, #£03-3002,
$19.95.

Games: All games are $14.95 per
cassette. Some have several games
on them. Chess, Chess Clock, Back-
gammon, Dice, Blackjack, Slot
Machine.

Entertainment: Grimm’s Fairy
Tales at $14.95. Mixed Bag, at
$9.95, includes Bowling, Robot
War, and Bingo Caller.

We have not tested any of these
programs yet. Some appear to offer
a lot of value for a small price.

The Timex Sinclair 1000 pro-
grams mentioned here are just the
tip of the iceberg. There is a flood of
software coming for this computer.
I will mention the pick of the crop as
I check it out on a Timex 1000.

Missing Address. A number of
readers have requested the address
which
makes expansion units and printer
interfaces for the Vic-20. It is: 3001
Redhill Bldg., Costa Mesa, CA
92626 (714-966-6553).

Tl Titler. Video Titles I enables us-
ers of the Texas Instruments TI
99/4(A) computers to produce their
own custom titles for video record-
ings without the aid of a camera.
Features include two character
styles, automatic centering, variable
spacing, 26 fore/background color
combinations, and multiple screen
division with scrolling. $24.95. Ad-
dress: J&KH Software, 2820 S.
Abingdon St., Arlington, VA 22206
(Tel: 703-820-4131).
(Continued on page 34)
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400

ATARI

16K...... *269
32K...... *349

48K......

410 Recorder

810 Disk Drive

822 Printer

825 Printer

830 Modem

820 Printer

850 Intertace

CXa0 Joysticks (Pairn
CX853 Atari 16K Ram

Pac Man
Centipede
Caverns of Mars
Asteroids

Missile Command
Star Raiders

DATASOFT
Pacific Coast Highway
Canyon Cllmber
Tumble Bugs
Shooting Arcade
Clowns and Balloons
Graphic Master
Graphic Generator
Micro Painter
Text Wizard
Spell Wizard
Bishop's Square

ON-LINE
Jawbreaker
Softporn
Wizard and the Princess.
The Next Step
Mission Asteroid
Mouskattack

SYNAPSE
File Manager 800
Chicken
Dodge Racer
Synassembler
Page 6
Shamus
Protector
Nautilus
Slime
Disk Manager

K-BYTE
Krazy Shoot Qut
K-razy Kritters
K-razy Antics
K-star Patrol

STICK STAND
8699

west

800-648-3311

IN NV. CALL (702)588-8884
P.O.BOX SBE8S8, STATELING, NV. BB448

%429

$ 76.00
$449.00
$269.00
$589.00
$159.00
$259.00
$169.00
$ 1800
$7795

TR TE— Y
L hL

800 — 48K

M oa\\

Microtek 16K Ram

Axlon Ramdisk (128K)

Intec 48K Board

intek 32K Board

One Year Extended Warranty
CX481 Entertainer Package
CXa82 Educator Package

CX 483 Programmer Package
CX 484 Communicator Package
Atar 800 Dusl Cover

Atari 400 Dust Cover

Atarl 810 Dust Cover

For Apple, IBM, Franklin
Vigidex $189.00
Visifile $189.00
Visipiot $159.00
Visiterm $189.00
Vigitrend/Plot $229.00
VisiSchedule $229.00
Desktop Plan $189.00
VISICALC $179.00
tor Apple Il plus, Atari, CBM & IBM

Continental

The Home Accountant (Apple/Franklin) $59.00
The Home Accountant (IBM) $119.00
1st Class Mail $59.00

FLOPPY

DISKS
Maxell

MD | (Box of 10)

MD i (Box of 10)

MFD 1 (8™

MFD Il (8" Double Density)

Verbatum
51/4" SS DD
51/4" DS DD.

Elephant

51/4”" SS DO

TIMEX
TIMEX SINCLAIR 1000

rmice. $809,00

PRICE
EVER!
We also carry Eagle, Hewlett
Packard, Televideo, Sharp,
NEC, Commodore and a com-
plete line of printers.

ERCOM

Disk Drives For
Atari Computers

&1 SiIngic Dnve $589.00
A1 Add-om Drive $339.00
S$2 Dual Drive $879 00
Single Sidw Dual Head = $67900
Dual Drive Dual Head. . $1046.00

Disk Drives For
Franidin & Apple
A2

$319.00§
A4Q
AT0
C2 Controller
Ca7 Controller

== FRANKLIN
[* ace1000

64K Personal Computer
Hardware, Software and
peripheral compatable with the
Apple Il and even has some
features not found on the Apple.

MONITORS
AMDEK

300G
Color |
Color 1l
Color 1l

BMC
12" Green
13. Colar 1400
13" Colar 1401 {Mid Res}

ZENITH
SHARP

Sharp 14" Color TV

PANASONIC
TR-120 MIP {(High Res Green
CT-160 Gual Mode Color

VM 121

east

800-233-8950

IN PA.CALL (717)3R7-8878
477 8. THIRD ST WILLIAMSPORT,PA. 17701

In-stock items shipped same day you call. No risk, no deposit on C.0.D. orders. Pre-palid orders receive free shipping within the continental United States with no waiting
period for certifled checks or money orders. Add 3% (minimun $3.00) shipping and handiing on all C.0.D.and Credit Card orders. NV and PA residents acd salestax. Allitems
subject to avallabillty and price change. NOT®:We stock manuf=cturer's and third party software tor most all computers on the market! Call today for our new cataiogue

CIRCLE NO. 26 ON FREE INFORMATION CARD
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The Avalon Hill Gang. The Ava-
lon Hill Game Company has re-
leased six new microcomputer
games for the Christmas season.
They are for the Atari 400/800,
with Apple II versions to be avail-
able before the end of 1982.

Legionnaire is a game based upon
ancient warfare between the legions
of Julius Caesar and up to 14 bar-
barian tribes. The game is set in 58
BC, and the player takes command
as Caesar. Legionnaire requires
only 16K of memory.

Moon Patrol is an arcade-type
game with four levels of difficulty.
Again, the player is faced with fleets
of aliens who must be eliminated be-
fore they get him. Also for a 16K
Atari 400 or 800. (Apple II disk ver-
sion due later.) Cassette, $25.

Telengard is a computerized fan-
tasy, a roll-playing game where
players descend into a 50-level dun-
geon and face the horrible monsters
that dwell within. Of course, the
players really are represented by
characters that are chosen for their
attfibutes, such as weapons, intelli-
gence, strength, and experience. If
the characters do well in the dun-
geon, they return with great wealth
and power. (When I play, I usually
get wiped out in a few minutes: my
character is called Klutz.) Telen-
gard is now available on diskette for
the Apple I and the TRS-80 Mod-
els I and IIT with 48K of memory
for $28. Atari diskette versions will
be available later.

GFS Sorceress is the name of a
craft in the Galactic Federation
Navy (space, that is). Joe Justin is
the hero of a continuing series of ad-
venture games. You are Joe himself
if you play this game and live this
adventure in the year 2582. Good
luck! GFS Sorceress is at your com-
mand if you have an Atari 400/800,
Apple II, or TRS-80 Model III.
Cassette, $30; disk version, $35.

Now that Vietnam is some years
behind us, perhaps some will want
to play a war game based upon that
conflict. For these people Avalon
Hill presents “V.C.,”’ a war game
about a nasty war. For the Apple 11
with 48K of memory.

An epic adventure is a war game
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called Andromeda. It is a vast-scale
space strategy game of galactic col-
onizing and conquest, where one to
four players compete to form galac-
tic empires. It comes in a 16K cas-
sette for Apple II, TRS-80 Models I
and III, and PET CBM; a 32K cas-
sette for Atari 400/800 at $18; and
on disks for Apple, Atari 800, and
IBM-PC for $23.

Professional Blackjack for IBM-
PCs. Intelligent Statements, Inc.
(Suite 202, 3109 Poplarwood Ct.,
Raleigh, NC 27625) introduced
Ken Uston’s Professional Blackjack
at the first PC show sponsored by
Personna, the national IBM-PC us-
ers group. Appropriately, the show
was held at the Golden Nugget in
Atlantic City, NJ, where you could
try out your blackjack skill down-
stairs in the casino. This program is
no ordinary blackjack game. Rath-
er, it is a complete course based
upon Ken Uston’s Advanced Point-
Counting System that’s explained in
his book. In addition, the program
teaches the user to employ the cor-
rect strategy when playing at any of
70 actual gambling casinos, where
the rules of the game are different.
The player can sit down at his home
computer and take any seat at the
table. All seven playing positions
can be played by real players or by
the computer. The game can be
shown either in ful color or in
monochrome, and it has sound ef-
fects to re-create the environment of
areal table. The player starts with a
stake and either builds it up or loses
it, according to how skilled (and
lucky) he becomes.

Ken Uston, the author, is a Har-
vard MBA who left his position in
the Pacific Stock Exchange to pur-
sue a career as a professional black-
jack player. He is said to have won a
fortune by using his systems. For
$89.95 you can become a student of
his system, and might earn far more
than the purchase price (you can
also lose, if your luck runs bad, but
at least you won’t make it worse!).
Even if you’re not a gambler, this is
a real fun game for one or more
players.

Apple Adventure. Adventure
(Colossal Cave), for the Apple
Computer, features over 130 rooms,

15 treasures, and 40 other objects.
The entire program loads within
48K under DOS 3.3. No additional
disk access occurs during play. $10.
Address: Frontier Computing Inc.,
666 North Main, Logan, UT 84321
(Tel: 801-753-6530).

Pocket Computer Games. Writ-
ten for the TRS-80 Pocket Comput-
er, Games II (26-3523) includes
eight games on two cassettes. The
games include Missile Marksman,
Baccarat, Blackjack, Aceydeucey,
One-Armed Bandit, Pokerslot,
Numguess, and Craps. $14.95 at all
Radio Shack Computer Centers and
stores.

Data Manager for CBM. Jinsam is
a menu-driven data base manager
for the Commodore Business Ma-
chines that can be used to create
complex data bases and allows cus-
tom data files, reports and labels;
keyed random access, multiple
search; privacy access codes, wild
card search, and the amount of in-
formation stored. Its structure
and/or the hardware can change
but the data will not have to be re-
entered. All versions require 32K of
memory. Jinsam 1.0 for the
CBM2040 drive features encrypted
passwords, 3 deep sorts, and .5-to 3-
second recall. $195. Jinsam 4.0 for
CBM 4000 series has a user accessi-
ble machine sort of 1000 records in
15 seconds, automatic list mainte-
nance, unlimited number of fields
and record length. $395. Jinsam 8.0
for CBM 8000 series also includes
unlimited sort, horizontal format
and search by key or record num-
ber. $495. Jinsam 8.2 adds search
machine language print, format and
manipulation routines. Address:
Jini Micro-Systems, Inc., Box 274,
Kingsbridge Stn., Riverdale, NY
10463 (Tel: 212-796-6200).

TRS-80 | and Ill Adventure. Sea
Dragon, a real-time machine lan-
guage simulation is now available
for the disk-based 32K TRS-80
Models I and III. Features a hori-
zontally scrolling seascape, multi-
ple skill levels, high score save, and
one or two player capability. Ad-
dress: Adventure International, 507
East St., Box 3435, Longwood, FL
32750. (Tel: 305-862-6917).
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TEK 2200

MULTI-PURPOSE
OSCILLOSCOPES

THE PERFORMANCE/
PRICE STANDARD |

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

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

the Tek 2200 Series. The Tek 2213
and 2215 are unapproachable 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, OR Price subjec! to change

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: $1200* for the 2213.
$1450* for the dual time base 2215
You can order, or obtain more
information, through the Textronix
National Marketing Center, where
technical personnel can answer
your questions and expedite
delivery. Your direct order includes

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

For guantity purchases, please
contact your local Tektronix sales
representative

ORDER TOLL FREE

. 1-800-426-2200

Extension 01

In Oregon

Call Collect
(503) 627-9000

Tektronix

COMMITTED TO EXCELLENCE
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 LES SOLOMON ON COMPUTER HARDWARE |

| Trying out
the new
Sinclair
Spectrum computer

URING vacation last sum-
] mer, wandering down a street
in London, England, I decided to
drop in on a computer store I
chanced on. Besides the usual hard-
ware and software, sitting on a
small table was a Sinclair Spec-
trum—the latest from the people
who gave us the ZX80, ZX81, and
the Timex 1000. Since this machine
will not see the U.S. soon, I decided
to play with it for an hour or so.
Here is what I found out.

Physically, the Spectrum is about
9" wide, 52" deep, and a small
fraction greater than 1” thick at its
highest point at the rear. The rear
apron carries the power connector,
an expansion bus card edge connec-
tor, EAR and MiC connectors for the
cassette recorder (operating at 1500
bits about five times faster then the
ZX81),and a TV r-f output—in this
case set to British TV channel 36.
(The color uses PAL, which cannot
be used with American TV receiv-
ers. I was told that an NTSC chip is
being designed.)

Inside, were 14 chips (mostly
RAM) as opposed to four in the old-
er machines. The microprocessor,
as in the other Sinclair machines, is
a Z80, operating at 3.5 MHz. There
is a 16K-byte ROM containing an
excellent BASIC and an operating
system, and 16K bytes of RAM that
can be expanded to 32K on board or
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48K with a plug-in. The keyboard is
quite different from the previous
versions, with the 40 keys formed
from what appears to be grey rubber
with white and red symbol printing.
Unlike the membrane keyboards,
these keys must be truly depressed.
Other than the ENTER, CAPS SHIFT,
and SPACE keys, all keys have at
least five functions per key, with six
keys having six functions! You keep
track of the function by a set of
unique cursors—actually by which
letter appears within the block
cursor.

The memory-mapped video dis-
play is 256 X 192 pixels that can
produce some very effective graph-
ics. There are eight foreground and
background colors that can be se-
lected via one function on the upper
row of keys. In the alphanumeric
mode, the display is 24 lines of 32
characters, with both upper- and
lower-case selectable. Like the older
models, the screen can be divided
into two sections—the top 22 lines
for use and the bottom (wo lines for
the Sinclair *‘reports.”

Since the machine contains a
sound generator capable of more
than a 10-octave range, the BEEP
command can be used to create a
key-down tone. A built-in speaker
can be augmented by an external au-
dio amplifier.

Like the other Sinclair machines,
this one also does not use ASCII,
but a system I call “Sinclairese.”
However, the Spectrum is good at
graphics since it contains some 16
predefined and 21 user-defined

characters based on an 8 X 8 ma-
trix. You can place a character at

any screen position and affect color,
brightness, or flash it. Text and
graphics can be mixed. Sinclair uses
terms like INK and PAPER to define
character color and background.
The OVER command performs an
exclusive-OR operation to over-
write anything on the screen. The
INVERSE key flips the video over.
Other commands such as PLOT, |
DRAW, and CIRCLE are used for |
graphics. These allow straight lines,
circles, or parts of circles to be
drawn onscreen on a 256 X 176
grid.

The BASIC is quite good, and ap-
pears to be a superset of that sup-
plied with the older machines.
There is even a BIN (binary) func-
tion that allows entering 1’s or 0’s.
We also noted a number of new
symbols imprinted on the upper
row of keys (LLINE, OPEN #, CLOSE
1f, MOVE, ERASE, POINT, CAT, and
FORMAT) which leads us to believe
that a disk is in the very near future.
We heard a rumor that Sinclair is
designing a 3" disk—not the
Hitachi, but a new approach!

The expansion connector is to be
used to interface with the ZX Print-
er, an upcoming RS232 module,
and, likely, a disk drive. IN and oUT
commands are used for PEEK and
POKE.

We expect to do a detailed study
of this new machine when it arrives
in the U.S. l

Apple Drive Tester. The Appli-
Cator 4023 Disk Drive Tester-Exer-
ciser handles both Apple Il and Ap-
ple III drives with tests for all cir-
cuits including power, stepper (both

APPLI-CATOR

The AppliCator

DRIVE POWER

s & o
e

POWER
o ¢

e

tests both '
the Apple Il

R/W DATA

DHIVE STATUS

and Apple IlI |
drives.
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BEHIND EVERY

GOOD SINCLAIR

If you own a Timex-Sinclair 1000 or
7X81 computer, you should have a
Memopak behind it. From increased
memory to high resolution graphics,
Memotech has a Memopak to boost your
system’s capabilities. Every Memopak
peripheral comes in a black anodised
aluminum case and is designed to fit
together in “piggy back” fashion to enable
you to continue to add on and still keep an
integrated system look.

Printer Interface- -~ Memopak RAM

High Resolution Graphics

Order at no risk

All Memotech products carry our 10
day money back guarantee. If vou’re not
completely satisfied, return it in ten days
and we will give you a full refund.
And every Memotech product comes with a
six month warranty. Should anything be
defective with your Memopak, return it to
us and we will repair or replace it free of
charge. Dealer inquiries welcome. To order
any Memotech product call our toll-free
number 800/662-0949 or use the order
coupon.

CORPORATION

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

December 1982

IS A MEMOPAK

= 4
1 Mail t0: Memotech Cerporction, 7550 West Yale Ave., Denver, CO 80227 |

| Code:crz 12

O4K RAM

32K RAM

16K RAM

Centronics Parailet Printer Interfacy
RS232 Pranter Interface

High Resolution Graphics
Shipping, and handling

* All prices quoted in US. dollars
** Colorado residents please add sales tax
Check MasterCard ] Visa

Account No.

o e

*Price
$179.95
109.95
59.95
104.95
139.95
144.95
495

Tax**
Total

Total

$4.95

Memaopak 64K RAM The 64K RAM extends the
memory of your Sinclair by 56K to a full 64K. It
is directly addressable, user transparent, is
neither switched nor paged and accepts such
BASIC commands as 10 DIM A (9000). The
Memepak 64K turns your Sinclair into a
powerful computer suitable for business,
recreational and educational use. No additional
power supply is required.

Memeopak 32K RAM The 32K RAM Memopak
offers your Sinclair a full 32K of directly
addressable RAM. Like the 64K Memopak, it is
neither switched nor paged and enables you to
execute sophisticated programs and store large
data bases. [t is also fully compatible with
Sinclair’s or Memotech’s 16K RAM to give you a
full 48K of RAM.

Memopak 10K RAM The Memopak 16K RAM
provides an economical way to increase the
capatilities of your Sinclair. And at the same
time, it enables you to continue to add on other
features with its “piggy back” connectors. It is
compatible with the Sinclair 16K or a second
Memopak 16K or Memopak 32K to give 32K or
48K of RAM respectively.

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

Memopak Printer Interface The Memopak
Centronics Parallel or RS232 Interface

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

New products coming soon Memotech will
soon be introducing four new Sinclair
compatible products: a high quality, direct
connection keyboard, a digitizing tablet, a 16K
EPROM and a disk drive. Watch for our future
advertisernents.
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full and half tracks), read, write,
erase, write protect, drive select,
read enable, and motor enable.
LEDs indicate stepper motor phase
activity, while a 2-digit counter in-
dicates current track. Basic tests of
the entire drive can be performed in
less than 2 minutes. Two drives can
be compared at the same time.
When used with the optional
ADASI drive activity monitors,
problems can be pinpointed to indi-
vidual components. $650. Address:
Computer Center, Div. of Teaco,
Inc.,, POB E, Michigan City, IN
46360 (Tel: 219-874-6234).

Graphics Display. The Spectar I11
is a packaged graphics display sys-
tem that features 512 colors, an un-
limited amount of moving objects,
speech and sound effects, and a
256 X 256 pixel color raster dis-
play. Its 80-bit interface allows con-
nection to any 8,16, or 32-bit pro-
cessors. It features a Z80A, two
independent foreground/back-
ground systems, hardware display
scrolling, and high-speed hardware
vector generation with unlimited
hardware moving objects. Under
$2000. Address: Exidy, 390 Java
Dr., Sunnyvale, CA 94086 (Tel:
408-734-9410).

IBM PC Modem. The PConnection
is a direct-connect, Bel 103/113
compatible modem featuring auto-
dial (Touch Tone or pulse dialing)
and auto answer in both originate
and answer modes. The modem is
treated as an asynchronous card
(COM1) by the PC and also con-
tains an RS232 port to expand com-
munications options. A firmware

OPERIPHERAL  PC MODEM - ;
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dress: SemiDisk Systems, PO Box

timer manages timer loops for the
dialer routine. The modem auto-
matically disconnects from the line
in case of failure or carrier loss. It
fits inside the PC cabinet leaving the
workspace uncluttered. $350. Ad-
dress: Microperipherals Corp.,
2643 151st Place, NE, Redmond,
WA (Tel: 206-881-7544).

Port Expanders. These port ex-
panders allow single-port units to
interface with multiple peripherals
or computers. They are compatible
with anything having an RS232C or
Centronics-compatible interface.
Model QS11 allows a single port to
talk to one of four output devices,
while the Model MO11 allows four
peripherals to talk to a common
unit. The I/0 ports of the expan-
ders are controlled via 128 user-
selectable ASCII or EBCDIC
codes. Control code and baud rate
are switch selectable. $395. Ad-
dress: Advanced Systems Concepts,
Inc., PO Box Q, Altadena, CA
91001 (Tel: 213-684-5461).

Ram Card. The SemiDisk can pro-
vide 512K-bytes or 1 megabyte on a
single S100, TRS-80, or IBM PC
board. Using either capacity, up to 8
megabytes can be put into a system.
Battery backup is provided. This
disk emulator is much faster than a
floppy or Winchester. The S100 and
TRS-80 should run CP/M 2.2. All
data goes through four I/0O ports
which can be re-addressed to any of
64 locations. Software is provided
on standard 8 single-density
diskettes, TRS-80 comes on double
density, 5" North Star double densi-
ty, and IBM 5” floppies. Special for-
mats can be provided. 512K bytes is
$1995, 1 megabyte is $2995. Ad-

e
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The PConnection is a direct-connect compatible modem.

-status displays, six-stage active fil-

GG, Beaverton, OR 97075 (Tel:
503-642-3100).

Apple Vector Graphics. The
Digisolve occupies one slot in the
Apple II and provides a mono-
chrome graphics display of 512 by
512 pixels while an on-board vector
graphics processor draws lines and
characters up to 1.5-million pixels
per second. 85 characters by 57
rows of alphanumerics can be dis-
played. Memory is 64K bytes, and
two screen buffer pages are stored.
96 ASCII characters of various
sizes and orientation are provided.
Other features include lines either
solid, dashed, and dot-dashed; vari-
able size blocks for fast area fill;
data inversion; screen dump by
pixel, and video with European 625
lines. Price is approximately $700.
Address: Digisolve Ltd., 2/4 Cay-
ton St.,, London, England EC4
9EH.

Apple Ham Converter. The Ter-
minal for the Apple 11 allows receiv-
ing and transmitting Morse, RTTY,
or ASCII. It plugs into the receiver
headphone jack for copying Morse,
Baudot, or ASCII. Plug it into the
CW key jack to send Morse code.
Attach a microphone and send
Baudot or ASCII using AFSK. No
settings or adjustments are needed.
Features include multi windows for

ter with auto adaptive Morse algo-
rithm and keyboard noise threshold
with received code speed displayed
on status line, hardware clock,
bufferred ASCII parallel printer
output, and word mode editing, and
both received and transmitted mes-
sages may be saved on disk. Re-
quires 48K and disk. $499. Address:
Macrotronics, Inc., 1125 N. Golden
State Blvd., Turlock, CA 95380
(Tel: 209-667-2888).

Morse Code on TRS-80. The
MFJ-1210/1212 CW Transceive
Program and Hardware Interface
for the TRS-80 Model I and III al-
lows sending and receiving CW us-
ing the keyboard and split screen. A
3295 character buffer makes send-
ing easy at low speed. Ten 199-char-
acter programmable message mem-
ories are provided. Speed is ad-
justable from 12 to 55 wpm. Up to
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2200 characters can be stored. The
program can receive up to 100 wpm
and stores up to five screens of data.
The interface plugs between the
transceiver and computer. It will
key to virtually any tube or solid-
state transmitter. LEDs are used as
indicators. It requires 9-18 volts dc,
and at least 16K of memory. The
MFJ-1210 for Model I, and the
Model MFJ-1212 for the Model II1
is $99.95 plus $4 shipping/hand-
ling. Address: MFJ Enterprises,
Inc., PO Box 494, Mississippi State,
MS 39762 (Tel: 800-647-1800).

Printer Speed Up. Developed for
the TRS-80 Model I and III,
SPRINTER allows the printer to
run 2 to 3 times faster, with speed
selected from 16 commands in BA-
SIC. It automatically slows down
for disk and I/0 operations, and
compensates for slow ROMs. A Z80
is used for high-speed performance.
The device plugs into the Z80 sock-
et in the machine and requires no
technical skill to install. It can also
be used with the PMC-80/81.
$99.50. Parallel printer port is
$24.50, and a printer cable is
$19.50. Address: Holmes Engineer-
ing, Dept. 17, 3555 South 3200
West, Salt Lake City, UT 84119
(Tel: 801-967-2324).

VIC-20 Expansion. This expan-
sion chassis includes seven slots, in-
ternal power supply, detachable
cover, support for r-f modulator,
and supports all VIC-20 cartridges.
The VIC-20 can be locked within
the enclosure. The expansion plugs
into the VIC expansion slot. $219.
Address: Arfon Microelectronics,
111 Rena Drive, Lafayette, LA
70503 (Tel: 318-988-2478).

Falcon Unveiled. Now called the
C-10, it features an 80 X 24 dis-
play, Z80 at 4 MHz, 64K RAM, 12”
CRT, DSDD disk, detachable key-
board, serial/parallel port, RS232
modem port. Software includes
CP/M, BASIC, a word-processing
package, spreadsheet, etc. The C-10
with  computer, CRT, seri-
al/parallel port is $995. The key-
board is $195, a 390K byte floppy is
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$595, and the printer is $895. A sec-
ond 390K byte floppy is $595. The
software is compatible with other
Cromemco packages. Address: Cro-
memco, 280 Bernardo Ave., Moun-
tain View, CA 94043 (Tel: 415-964-
7400).

Portable Computer. The Teleram
T-3000 is a 13" X 9%" X 3", un-
der 10 pound portable computer
that features a Z80, 64K of RAM,
8K ROM, a 4 line x 80 character
LCD readout that can scroll the full
24 lines, an RS232 port, and oper-
ates from an internal rechargeable
battery. Memory can be expanded
to 128K or 256K of bubble. Options
include up to four disk drives, video
display, acoustic coupler, TV inter-
face, and printer. Software options
include a word processor,
spreadsheet, BASIC and other lan-
guages, graphics communications,
and CP/M. 128K system is $2795.
Address: Teleram Communications
Corp., 2 Corporate Park Drive,
White Plains, NY 10604 (Tel: 914-
694-9270).

Atari Speaks. The Voice Box is a
speech synthesis module for the
Atari 400/800 that plugs into the
serial port. The 64 phonemes and 4
pitch levels can be used to create a
dictionary of up to 5000 words.
These can be created and called as
desired. A minimum of 16K is re-
quired although the diskette and
cassette includes both 16K and 32K
versions. $169. It is also available
for the Apple II at $215 (this ver-
sion also ‘‘sings’). Address: The
Alien Group, 27 W. 23rd St., New
York, NY 10010 (Tel: 212-924-
5546).

HPIL Addenda. In June, we dis-
cussed the Hewlett-Packard Inter-
face Loop, and made one small
booboo—the HP82161A Digital
Cassette Drive can store 131K bytes
instead of the 131K bits we gave it.
Also, the three items we said would
be available in the future—80-char-
acter printer, video interface, and
GPIO interface, are available now.

TRS-80 Items. The 80-Grafix
board gives the TRS-80 Model 1 an
effective resolution of 384 X 192
(192 X 192 in 32 character mode)

via 128 programmable characters.
The characters are formed on a
6 X 12 matrix of dots, and can be
called from BASIC or machine lan-
guage. A lowercase modification is
included. The board is supported by
over 20 programs/files including
Hires8! that allows editing an en-
tire character set one character at a
time on an enlarged grid, to create
almost any shape desired. $169.85.
The CMEMORY-16 is a plug in for
the Color Computer that allows
adding up to 16K of ROM (four
2732) that occupy address space
$C000 to $FEFF (plug-in cartridge
space). Without ROM, it is $34.95.
2732 EPROMs (4K) are $24. An
8K version using 2K RAMs or 2716
EPROMs is $24.95. Programming
service available. Address: Micro
Labs, Inc., 902 Pinecrest Drive,
Richardson, TX 75080 (Tel: 214-
235-0915).

IBM Prototyping. The Prototype
Printed Board is used to develop pc
boards for the IBM PC. It has room
for 88 14-pin DIP sockets and will
accept any combination of .3, 4, .6
and .9 sockets and discrete compo-
nents. An 1/0 area for any size D-
subminiature connector up to
DB37, and any ribbon cable to 50
pins is provided. It has a silk screen
legend, and uses two-ounce copper
double sided. $50 kit, $55 assem-
bled. The Deluxe Extender Board
allows working outside of the IBM
PC. All address, data, and control
signals can be isolated via DIP
switches, and test points are provid-
ed. $80 kit, $120 assembled. Ad-
dress: Hurricane Labs., Inc., 5149
Moorpark Ave., Suite 105, San
Jose, CA 95129 (Tel: 408-257-
8678).

Multiple 1/0. The Transfer Switch-
es are a line of multi-position RS232
switchers that allow more than one
RS232 device to share a common
I/0. They switch all signals on the
bus. Some come with LED status
indicators. Other switches are avail-
able to switch shielded cables.
Prices range from $99 to $179 de-
pendent on the number/type of
switching. Address: Innovative
Digital Equipment, 4554 Emery In-
dustrial Pkway, Cleveland, OH
44128 (Tel: 216-831-7280).
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Just when the business
world is up to its white collars
in visiclones, calcalikes and
other spreadsheet packages,
Apple’s’ come out with
something entirely different.

Introducing Senior Analyst.

Like other financial
modeling packages, it allows
managers and professionals
to ask all those proverbial
“What If?” questions.

Unlike the others, this
powerful financial planning
tool was designed to be used
in a corporate environment,
by lots of people. So you get
lots of advantages.

For example, you can
transfer data (across diskettes)
from one financial model

Sentor Analyst lets different departments share and consolidate data. Thut way the company doesn't make

to another. Or consolidate more pischforks than  can sell

many models into one. Analyst, you can do it. And even allows you to continue
So sales, manufacturing, even print out a formatted working while a model is

administration and any report that includes only the  being printed.)

number of other depart- information you need. To complement all these

ments (even in other cities) A report that anyone can ~ accommodating features,

can easily share information.  understand. Because the you'll also find built-in

Giving each the power to headings are in English, not  functions for depreciation,

create comprehensive and in code. linear regression forecasting,

and other powerful virtues
not found in most financial
software packages.

All of which wed like you
to experience in person, at
any of our 1300 authorized
full-support dealers (they
also offer a vast library of other
quality software distributed

by merging veporsfrom diant diions. - Gt modelswishont lming s vt impuze. by Apple for Apples).

flexible financial projections, You can also document And don't ask for just any

budgets, cash flow statements  and print out all those spreadsheet package Tell them

and the like. assumptions used to create you need to see an analyst.
Want to combine selected ~ your model, to give others a A

data (such as important concrete understanding of qpple

subtotals) from six different ~ how you reached your _

divisions? With Senior conclusion. (The program The most personal software.

Call (800) 538-9696 for the location of the authorized Apple dealer nearest you, or for information regarding corporate purchases through our National Account Program.
In California (800) 662-9238. Or write Apple Computer Inc., Advertising and Promotion Dept.. 20525 Mariani Ave., Cupertino, CA 95014, © 1982 Apple Computer Inc.




If you have put oft
learning more
electronics for any
of these reasons,
act now!

I don’t have the time.

High school was hard for me and
electronics sounds like it may be
hard to learn.

I can’t afford any more education.

I have a family now.

I’m here. You’re there. I’ve never
learned that way before. I'm not
sure it will work for me.

Read the opposite page and see how you can get started today!



Be honest with yourself. Are
the reasons really excuses? You
already know enough about
electronics to be interested in
reading this magazine. So why
not learn more? If you need
encouragement, read on and
see how excuses can be turned
into results.

You don’t have the time. Be realistic.
All you have in life is a period of time.
Use it. Try to know more tomorrow
than you do today. That’s the proven
way to success. CIE studies require just
about 12 hours of your time a week, two
h_ours a day. You probably do have the
time.

Electronics sounds like it may be hard
to learn. You already know something
about electronics or you wouldn’t be
reading this. Now, build on that. CIE
Auto-Programmed ® Lessons help you
learn. Topics are presented in simple,
logical sequence. All text is clear and
concise for quick, easy understanding.
You learn step by step, at your own
pace. No classes to attend. Nobody
pressures you. You can learn.

You can’t afford any more education.
Actually, you can’t afford NOT to
gain the skills that can put you ahead of
the others. You know what inflation is
doing to you now. Education—learning
a skill—is an inflation-fighter that can
be yours. If you are not able to pay full
tuition now, CIE will lend you funds on
a monthly payment plan.

You have a family now. All the more
reason why you have the responsibility
to advance yourself. For the sake of
your family. Do you want them to have
what you had or have more than you
had? The choice is yours. Electronics is
a rewarding career choice. CIE can help
you to get started on that career.

You’re there. We're here. How does
CIE help you learn? First, we want you
to succeed. You may study at home, but
you are not alone. When you have a
question about a lesson, a postage
stamp gets you your answer fast, You
may find this even better than having a
classroom teacher. CIE understands
people need to learn at their own pace.
When CIE receives your completed
lesson before noon any day of the week,
it will be graded and mailed back the
same day with appropriate instructional
help. Your satisfaction with your
progress comes by return mail. That’s
how CIE helps you learn.

NOW, IF YOU AGREE CIE
TRAINING CAN WORK
FOR YOU, HOW ELSE
CAN CIE HELP YOU?

Cleveland Institute of Electronics is the
largest independent home study school
in the world that specializes exclusively
in electronics. Although “*big’’ does not
always mean ‘‘best;’ it is evidence that
CIE is a strong, successful institution
with the people and resources to help
you succeed.

Step-by-step learning includes
‘‘hands-on”’ training.

The kind of professional you want to be
needs more than theory. That’s why
some of our courses include the
Personal Training Laboratory, which
helps you put lesson theory into actual
practice. Other courses train you to use
tools of the trade such as a SMHz
triggered-sweep, solid-state oscilloscope
you build yourself—and use to practice
troubleshooting. Or a Digital Learning
Laboratory to let you apply the digital
theory that’s essential today for anyone
who wants to keep pace with electronics
in the eighties.

Your FCC License can impress
employers.

For some electronics jobs, you must
have your FCC License. For others,
employers usually consider it a mark in
your favor. Either way, your License is
government-certified proof of your
knowledge and skills. More than half
of CIE’s courses prepare you to pass
this exam. Surveys show that some
80% of CIE graduates who take the
exam are successful.

1ClI

Cleveland Institute
of Electronics, Inc.

Find out more!

Today. Now.

There’s a card with this ad. Fill it in
and return. If some other ambitious
person has already removed it, use the
coupon.

You’ll get a copy of CIE’s free
school catalog, along with a complete
package of personal home study
information.

For your convenience, we'll try to
arrange for a CIE representative to
contact you to answer any questions
you may have.

If you are serious about a rewarding
career, about learning electronics or
building on your present skills, your
best bet is to go with the electronics
specialists—CIE. Mail the card or
coupon today or write CIE (please
mention the name and date of this
magazine), 1776 East 17th Street,
Cleveland, Ohio 44114.

This could be the best decision
you’ve made all year.

Associate Degree

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

““If you’re going to learn
electronics, you might as well
learn it right?’

John Cunningham 7
Senior Technical Director

L}
CE76

Print Name

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

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

Address

City

Apt.

State

Zip

Age _ N

MAIL TODAY!

Phone (area code)

Check box for G.1. Bill bulletin on Educational Benefits: O-Yeteran

O Active Duty



All Radio Shack TRS-80°
Color Computers Cut *100

A Smart Investmeni. Radio Shack’s popular TRS-80 Color
Computer is now on sale. You can get this complete, versa-
tile system with a 16K-byte memory and Standard Color
BASIC language for only $299.95 (Cat. No. 26-3004, reg.
$399.95). It's the affordable way for the entire family to start
computing!

A Programmer’s Dream. If you want to create high-
resolution color graphics, then select a sale-priced TRS-80
Color Computer with Extended BASIC. Get 16K memory
for $399.95 (26-3002, reg. $499.95) or 32K memory for
$549.95 (26-3003, reg. $649.95).

Sophisticated. Extended BASIC offers a 256 x 192 screen
resolution, 9-digit accuracy, arrays, editing, tracing, error
messages, PEEK, POKE and many other features a serious
programmer demands.

Take Your Pick
And Save Big!

Low A 9 %?

Easy to Use. Simple, oneline commands let you produce
incredible drawings, designs, business and engineering
charts, even animation with color, music and sound effects.
Our excellent tutorial manuals (included) quickly show
you how. And we offer the advanced programmer an
Editor/Assembler in a Program Pak™ cartridge for special
applications.

Expandable. There’s a built-in RS-232C serial interface, a
1500-baud cassette port and a ROM port. That means you
can add disk drives, a printer; our new color plotter or
graphics tablet, a digitizer, modem and other peripherals to
meet future needs.

The Perfect Gift to Give . .. or Get! Save $100 on the
TRS-80 Color Computer of your choice at a Radio Shack
Computer Center, store or participating dealer today.

Radie fhaek

The biggest name in little computers™

A DIVISION OF TANDY CORPORATION
Retail prices may vary at individua} stores and dealers.
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M-Erk-R-f-y SPEECH
e EIN BOARD
Tl AR MAKES

NYTHING

TALK!

SyntheS/zer enables
| you to create speech
as a stand-alone
device or with
virtualy any
computer

By Ron Reese and
Scott Keller

HE “Speak-Easy’ synthesized
speech system to be discussed
here is not limited to use with a
computer. It can act as a stand-
alone talker for a host of applica-

tions—a talking electric train model
(“The next stop will be Baldwin”), a
talking dcor-bell responder (*“Mer-
ry Christmas from the Ander- |

sons! ’), and so on. It also operates
in comjunction with any computer
or terminal that has RS232C or par-
allel mput/output ports. (Interfaces |
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diagram of the
system shows
how it
operates.

to allow major personal computers
to use the latter will be published in
an upcoming issue.)

A phoneme-oriented approach is
used to generate speech that is based
on a single CMOS chip, the Votrax
SC-01 large-scale IC. The Speak-
Easy system uses an 1802 CPU that
provides direct phoneme data entry
with no code conversions. It also in-
cludes a built-in ROM vocabulary
of 127 commonly used words,
speech inflection control, parallel
and serial (RS232C) inputs and
automatic baud rate select. It is easi-
ly interfaced through any high-level
language that includes PRINT,
PEEK, Or POKE statements (or their
equivalents), and can accept binary
code via a simple switchbox to be
described or ASCII cutputted from
a computer or terminal.

The block diagram shown in Fig.
Lillustrates circuit operation: Using
this approach, phonemes can be di-
rectly entered by symbol rather
than by hex code. For example, the
symbols in the artwork on the first
page of this article, which are the
phoneme symbols for Merry Christ-
mas . . ., can be directly entered via
the RS232 terminal with the 1802
handling the code conversions. Us-
ing such mnemonics minimizes
chances of making an error. (The
phoneme chart with each sound’s
symbol and hex code is supplied

48
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with the speech chip and was pub-
lished in our past October 1982 is-
sue.) Since the Speak-Easy auto-
matically adjusts for baud rate, any
computer-related device operating
between 300 and 4800 baud can be
used for entry.

Another enhancement of the
Speak-Easy is the ability to mix
phoneme-constructed words with
pre-programmed words (127)
stored in the system’s ROM. Any
message can easily be repeated, and
the inflection changed to any of four
different levels if required. The in-
put buffer can store up to 1023 char-
acters. A command allows individ-
ual words or phonemes to have
different pitches to provide varia-
tion in speech inflection. Since the
EPROM used contains 532 unpro-
grammed bytes, it is possible for the
user to expand the system’s vocabu-
lary. Address labels 00 to 75 hex are
used by pre-programmed words,
with the 40 addresses between 77 to
9F hex available for user-defined
words. Although a maximum of
only 40 separately referenced words
may be stored, each word could
consist of a single phoeneme or a
group of phonemes in the form of a
word or phrase. Conceivably, one
label could address a phrase consist-
ing of all 532 bytes. Each new word
must be written in phoneme code,
not as a word address.

SYNTHESIZER

- PITCH "

b
PITCH

Circuit Operation. The
microprocessor (see Fig. 2) is re-
sponsible for receiving and inter-
preting the input signals and pro-
viding control for the speech
synthesizer chip. The clock oscilla-
tor is formed from elements of IC7
operating at 4 MHz. This is fed to
divider IC6 to drive the clock input
of ICI. Two flag lines (EFI and EF3)
are selected for either serial/parallel
or binary/ASCII modes.

The EPROM (IC3 in Fig. 3) con-
tains the operating system and the
pre-programmed words. (Provi-
sions are made for an optional
EPROM, ICl1l, for future expan-
sion.) The two RAM chips, ICI4
and ICI5, provide a 1023-byte buff-
er with one word reserved for stack
and I/0 operations. Since the 1802
uses a multiplexed address bus, the
upper byte of the address is latched
in JC2 with IC5 acting as the ad-
dress decoder that selects either the
EPROM or the RAM, depending
on the address.

Like most microprocessor-based
systems, a power-up reset is re-
quired to give the clock oscillator
time to stabilize and other elements
time to initialize. This power-up cir-
cuit consists of JC4F and IC8C,
shown in Fig. 4.

The RS232 inputs at connector
P2 consist of Q1, R22, and R23. The
parallel data enters via PJ and is di-
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Give something special.

Gifts that keep on giving pride and satisfaction for years to come.




Creating a fine and lasting product with your own hands
brings special rewards. So share that pleasure
by giving a Heathkit product. We've been heiping people

Gifts of accomplishment.

Taking the wrappings from a Heathkit is the
beginning of an adventure. And often the start of a
life-long fascination.

Skmple starter Kits help beginners develop confi-
dence fast. More advanced projects challenge
experienced Kitbuilders.

Heathkit Electronics Centers feature hundreds of
choices covering a world of interests. Computers.
Automotive. Aeronautic. Marine. Meteorology.
Amateur radio. Fine craftsmanship in wood.

ANnd no experience Is necessary. Every Kit is
bzcked with a promise: “We won't let you fail.”

Help is always as close as the phone or your
Heathkit Electronics Center. But even novices

Heathkit® is a registered trademark of Heath Company. Banton Harbor, Mi 49022
Simulated TV picture and CRT display.

rarely need it. Our step-by-step manuals make
building kits easy and fun.

Spend only a Iittle to give hours of fascinating
experience.

For exampie, a handsome quartz regulated digital
wall clocK. It's accurate to withln a minute a year,
costs under $50. Or a programmable doorbell that
welcomes guests with music. Both are inexpen-
sive starter Kits that can be builtin one or two
evenings.

Anyone would appreciate a Heathkit automatic
phone dialer. It stores 16 freqguently used num-
bers. And is easy to build, inexpensive to give.

The Three-in-One Auto Tuneup instrument can be




Something they won't forget.

completed in an evening. Keeps cars in fine tune, inexpensive but appreciated gifts as the Heathkit
and is a money saving gift for both you and the Mlcro-Matic Memory Keyer. And anyone inter-
person to whom you give it. ested in electronics can use a hand-held

For people on the go, give the “Explorer” flve-inch Digital Multimeter.

B-W TV with AM/FM digital clock radio alarm. Give a priceless learning experience — an educa-
Powered by AC, DC, or its own batteries, you can tional course in electronics or computer science.
give It for under $150. And any computer enthusiast would appreciate

a computer Kit, or one of a broad selection of

For the audiophile In your Ilfe, what better gift than peripherals and software.

a Heathkit Stereo Receiver. If there's a photo

hobbyist on your list, consider the Programmable Fine craftsmanship in wood is available in a vari-
Darkroom Timer. And for casual weather ety of classic furniture pieces to build. Complete
watchers and serious observers alike, a Digital one and put something of yourself in a special gift.
Barograph is a unique gift. Or give a kit to build.

For Hams, there is a wide selection of such It's easy to give Heathkit gifts. Just turn the page.

Heathkit

_Heath




GC-1720
Digita “Wall Clock kit

GP-005 |
Explore- 5" T/ kit { &

ID-2092
Barometer k.t  * =,
$199.95 ‘;\"g‘ e
e
”//T_'/‘T.‘"
= ‘_".-’5:"‘/

-
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Its easy to give Heathkit gifts.

Order now for Chrisimas.

Uyt e
T EE-3401
Microprocessor
Self-Instruction Course
$99.95

F-2531
Schaolhouse Clock kit
$12995

Stereo Rezelver kit

Call 800-253-0570 toil free. (In Alaska, Hawaii and Mich-
igan call 616-982-3411.) We'll tell you the location of
your nearest Heathkit Electronics Center. Or take your
order for any Heathkit product. You can chargeitto

VISA or MasterCard.

Heathkit gifts. Great 1o receive. Fun to build. Appreci-
ated for years to come. Choose from the wide selection
at your Heathkit Electronics Center. Or send for your

free catalog today.

Free Catalogs!

O Electronics (010-964)
0O Furniture (476-9564)
O Educational Products (584-964)

Name

—_—— e —

= 4®Heath Company
Heathkl Benton HarbE:)r. Ml 49022

“Yes, please send my FREE Heathkit Catalog(s).”

| Address

f—
[

State Zip

CIRCLE NO. 2t ON FREE INFORMATION CARD

CO-102R1

|
r
t

F-2540
Buzer Tablke Kit

AR-1250

$349.95

Hand-Held

$99.95

Digital Multimeter <It

SA-5010

$99.95

H-89
All4r-One Computer kit
$1299.00

Micro-Mat =
Memory <eyer Kit

More than 60 Heathkit Electronic Centers

ARIZONA
Phoenix
Tucson

CALIFORNIA
Anaheim
ElCerrito
Los Angeies
Pomona
Redwood City
Sacramento
San Diego
San Jose
Woodland Hills

COLORADO
Denver

CONNECTICUT
Hartford

FLORIDA
Jacksonville
Miaml
Ft. Lauderdaie

(Plantation)
Tampa

GEORGIA
Atianta

HAWAL
Honolulu

(Peari City)

JLLINOIS
Chicago
Downers Grove

to serve you

INDIANA

indianapotis
KANSAS

Kansas City
KENFUCKY

Loutsvlille
LOUISIANA

New Orleans
MARYLAND

8altimore

Rockviile
MASS5ACHUSETTS

Boston (Peabody)

Boston (Wellesley)
MICHIGAN

Detroit

East Detroft

St. Joseph
MINMESOTA

Mimneapolis

(Hopkins |

St. Paul
MISSOURI

St. Loutls
NEBRASKA

Omaha
NEW JERSEY

Fair Lawn

Ocean (Asbury Park)

NEW YORK
Buftalo
Jericho

Rodchester
White Plains
OHIO 1
Cincinnat|
Cleveland
Colambus
Toledo
OKLAHOMA
Oklanoma City
PENNSYLVANIA
Philadeiphla
Frazer
Pittsburgh
RHOCE iISLAND
Prowidence
TEXAS
Dailas
Fort worth
Houston
San Antonlo
UTAH
Sait Lake City
VIRGINIA
Atexandria
Nortoik
WASHINGTON
Seattie
Tukwila
Vanc.ouver
{Portiand, OR)
WISCONSIN
Milw aukee

Hedathkit Electronics Centers are units of Veritechnoiogy Electronics Corp.
Prices subject to change, Simulated TV picture and CRT display.
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C1—330-pF disc capacitor

C2,C4,C10,C13—10-uF, 16-V electrolytic

C3,C5,C7—0.1-uF disc capacitor

C6—220-uF, 16-V electrolytic

C8,C9—100-uF, 25-V electrolytic

C11—220-pF disc capacitor

C12—1000-u.F, 10-V electrolytic

C15 through C19—0.01-uF disc capacitor

C14,C20—100-uF, 16-V electrolytic

D1 through D11—1N4148

D12,013,014,D15—1N4001

D16—1N758, 10-V zener

1C1—1802 CMOS microprocessor

1C2—74LS174 hex latch

IC3—2716 EPROM

1C4—74L.S05 hex inverter, open collector

IC5—74L.5138 3-to-8 decoder

1C6—74LS74 flip-flop

IC7—74LS00 quad 2-input NAND

IC8—4011 CMOS quad 2-input NAND

1C9—1852 CMOS 8-bit port

IC10—SC-01A Votrax speech synthesizer

IC11—Reserved for expansion

1C12—4013 CMOS flip-flop

IC13—LM386 audio amplifier

IC14,IC15—2114L 1K x 8 RAM

IC16—7805 5-V regulator

P1—16-pin DIP socket

P2—Female DB-25, right-angle connector

Q1,02,Q003—2N4384 transistor

The following are ¥a-W, 10% resistors un-
less otherwise noted:

R1 through R7,R11,R12,R30
R33—47 kilohms

R6,R22,R23,R26,R42—10 kilohms

through

ode connected to /C9 The serial
and parallel data ready signal share
the same input line (EF4) of the
CPU. In the serial mode, this input
receives the data stream while in the

December 1982

R8
4700
Fig. 2. The microprocessor receives and
interprets the input signals and
provides control for the synthesizer chip.
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R8,R9—470 ohms

R10—220 kilohms

R13,R14 through
R21,R24,R25R27,R34,R40,R41,
R44—4.7 kilohms

R29—10 ohms

R35—820 kilohms

R36—390 kilohms

R37—22 kilohms

R39—1 kilohm

R43—470 ohms, 2 W

R28,R38—5-kilohm potentiometer

S1 through S6—8-position DIP switch

SPKR—8-0hm speaker

XTAL—4.0-MHz crystal

Misc.—Sockets (1 40-pin, 2 24-pin, 1 22-
pin, 2 18-pin, 3 16-pin, and 5 14-pin),
power transformer (8.5 V at 200 mA),
mounting hardware, etc.

Note: The following is available from
Netronics, 333 Litchfield Rd., New
Milford, CT 06776: complete kit of
parts including double-sided pc
board at $149.95 plus $3 postage and
handling. Also available separately:
pc board at $32 plus postage and
handling; Votrax SC-01A at $59.95
plus $2 p/h; cabinet and wall trans-
former at $9.95, each, plus $2 p/h;
source code for the EPROM at $4. On
Canadian orders, double postage.
Connecticut residents add 7.5%
sales tax. Also available free with
SASE from the same source are the
foil patterns for the pc board.

parallel mode it is used as a signal
that a byte of data has been strobed
into the parallel port. This port re-
quires a positive-going pulse to
latch the data applied to the data

input.

While the system is processing a
byte of data, or talking, it cannot re-
ceive naw data. Therefore, a busy
signal (active low) is asserted during
these times to give the controlling
device an indication not to transmit
data. Once the speech synthesizer
completes its current task, the BUSY
line goes high. This drives /C4G,
which has an open collector that al-
lcws it 10 be shared. /C4H and /C84
form a de-bouncing circuit used
with the manual pushbutton entry
system.

As shown in Fig. 5, the speech
synthesizer (/C10) receives the re-
quired data and delivers its output
signal to a simple audio signal am-
plifier (/Ci3). Since ICI0 is a
CMOSdevice, and the data lines are
at TTL level, level shifters are re-
quired to convert these to the 10-
volt level required by the inflection
inputs {/ and /2. This shifting is
provided by ICI2 and transistors
Q2 and Q3. The pitch control is sup-
plied by the IC4/ circuit.

The power supply shown in Fig. 6
requires the use of a wall-socket-
mounted transformer that can de-
liver 8.5 volts at 200 mA.

Using the Speak-Easy. Opera-
tion is simple once a few basic rules
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readily be used as a speech-develop-
ment system owing to the ease and
speed with which words and
phrases can be constructed. In the
ASCII mode, an ASCII keyboard,
terminal, or a computer that out-
puts ASCII can be used. Though a
simple serial or parallel ASCII key-
board may be used, an RS232 termi-
nal is advantageous because it pro-
vides visual feedback, allowing a
user to easily employ the Speak-
Easy’s error-correction feature.
Before powering up, set mode
switches to the settings that match
the hardware being connected (seri-
al/parallel, ASCII/binary, RS-
232), as shown in Table I. There is
only one difference between serial
and parallel operation. In the serial
mode, the first entry after power-up
must be a carriage return (CR). The
system uses the CR character to
measure the baud rate of the serial
transmission. Other than this, the
serial and parallel modes are identi-
cal in operation. The following dis-
cussion applies to both modes.
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The Speak-Easy powers up in an
off-line mode, which means it must
be brought on line before it will re-
spond. This is done by sending the
unit a control-A character (press A
while the control key is pressed).
Each time a message finishes speak-
ing, the unit returns to its off-line
state. Therefore, each message or
command must be preceded by a
CONTROL A.

Messages can be made up of pho-
nemes, pre-programmed words, or
any combination of the two. As an
example of a message using only the
ROM'’s canned words as listed in
Table 11, the phrase “How are you”
can be generated by entering appro-
priate ASCII codes (CONTROL A 4C
66 74.). See the BASIC program in
Table III.

The CONTROL A brings the sys-
tem on line, while the 4C is the word
label for “How”’; 66 is the word la-
bel for “‘are”’; 74 is the word label for
“you”’; and the period *.” termi-
nates the message string and starts
the speech. To repeat the message

Fig. 3. The EPROM (IC3) contains the operating system and preprogrammed words.

[T 1}

simply enter CONTROL A
Words may be formed with pho-
nemes too by selecting the appropri-
ate phoneme symbols from an SC-
01’s table. For example, “Hello”
can be generated by doing a **CON-
TROL A” and entering the following:
(H EH1 L L O PAOQ.). Be sure that
the message is preceded by a CON-
TROL A and terminated by a *.”.
Furthermore, unlike word labels,
every phoneme symbol must be fol-
lowed by a space, as indicated in the
foregoing example. Also notice that
a PAO (pause) is used. Also, a PA1
or PA2 may be used at the end of a
phoneme to improve the quality of
the last phoneme. As with canned
words, the message can be repeated
by entering (CONTROL A and ‘).
A special feature of the Votrax
chip, which has been incorporated
in the Speak-Easy, is the four differ-
ent pitch levels available. Addition-
ally, the speed of the talker can be
altered by adjusting the clock fre-
quency control. Four pitch-control
characters can be used before indi-

Computers & Electronics
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or variations to the speech. The
pitch of an entire message can be
changed even after the phrase has
been entered provided it does not
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2 IjthIII o
-~ +5v
== (115
P2 TO PI -
013-D25 F1G6 2
vidual phonemes, groups of pho- | contain any pitch-control
nemes, or words to add inflections | characters.

To change the pitch of individual
phoenemes or words, enter a pitch-
control character (#, $, %, &) im-
mediately before the phoneme or

word label. No space is needed be-
tween the pitch-control character
and the phoneme. As an example,
the word “Hello” will change pitch
four times when typed in as: “#H
SEHI %L L &0 PAO.” (Quotation

VAN =

AUDIC [ AUDIO
/\_ [ aMF | OUTPUT

The Votrax SC-01 speech synthesizer
chipused in this project is a phoneme type.
It contains two voicing generators (voiced
and fricative), four speech bandpass fil-
ters, a clock generator (710-kHz opti-
mum), and a low-level audio amplifier.
There are 64 stored phonemes in seven
categories—the first six cover voiced, fric-
atives, and nasal sounds, while the sev-
enth is silence.

The six-bit phoneme code is applied to
inputs PO through P5. After a 450-ns inter-
val to allow for data settling, the inputs are
latched on the rising edge of the strobe
line (s78). The acknowledge/request (A/R)
line switches from a high to a low one-

INFLECTION
(PITCH)
11 12
PO — et BANDPASS FILTERS
==
P1—] PHONEME SOURCE
55 STORAGE
pronewe cove | Larcr [ N A
ra CONSTRUCTION
= FRICATIVE
el ALGORITHM  |—] "Soince
BrONEME |
H
SIGNAL sT8
FLIP-FLOP
exTerna (MR | A Q E
CLOCK « 720kHz
CONTROL(Mcx cLocxk ‘ A/R
—-
ACKNOWLEDGE /REQUEST

clock cycle following the leading edge of
sT8 to indicate that the chip has received
the phoneme to be outputted.

Based on the chosen phoneme and the
pitch (inflection) level selected, the words
are synthesized by a construction algo-
rithm controlling the fricative source
(‘“*airy” consonants such as F or S) and the
voiced source (vowels like O or |). These
signals are passed through a bandpass fil-
ter combination that simulates the opening
and closing of the human throat. The
speech is then amplified and outputted to
the speaker or external audio amplifier.

As each phoneme is completed, the
A/R line goes high to signal the external

digital logic that the speech synthesizer is
ready for the next phoneme. All SC-01 in-
puts, except for 11 and 12, the inflection in-
puts, are compatible with CMOS or TTL
with pull-up resistors. The 11 and 12 inputs
require level shifting for proper logic
levels.

Besides speech (obviously in any lan-
guage), the SC-01 can produce *“sound ef-
fects” by a random choice of phonemes.
in the phoneme listing shown here, pho-
neme length varies from 47 to 250 ms
based on the recommended 720-kHz
clock. This includes voice sounds as well
as '‘stop,” and end-of-word sounds that
are importantin creating natural sounds. ¢

December 1982

57




...SPEECH BOARD

marks should not be entered, of
course.) Similarly, for a pre-pro-
grammed word, entering ‘‘CON-
TROL A #48 $48 %48 & 48" says
“Hello” four times at four different
pitch levels.

To change the pitch of an entire
message once it has been entered,
enter CONTROL A, CONTROL. P, and
the desired pitch level (3, 4, 5, or 6).
However, if an attempt is made to
change the pitch of a message con-
taining pitch-control characters,
the pitch will change only up to the
control character. The remaining
portion of the message will not
change.

To correct a typing error, use the
delete (DEL) key. The last character
entered is removed. Each previous-
ly entered character is removed in
succession with each DEL key
stroke. Once the message has been
terminated with a *.” though, the
only way to correct an error is to re-
enter the entire message.

Binary Mode. In the binary mode,
phonemes must be entered by -pho-
neme code rather than phoneme
symbols. Any device, computer ter-
minal, etc., capable of sending bina-
ry codes to the Speak-Easy can be

58
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Photo of the prototype board with speaker and phoneme keyboard.
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TABLE I—SWITCH POSITIONS

ASCll/serial;
computer as
source.

ASCII/serial;

computer as source

and program can
interrogate busy
signal at computer
1/0.

ASCI|/serial;

terminal as source.

Binary/serial;
computer as
source.

Binary/parallel;
computer bus as
source.

Binary/parallel;
stand alone with
switch debounce.

ASCII/parallel;
computer bus as
source.

BSY! 32 23 C#
Off On Off Off
On On Off Off
Oft Off On Off
Off On Off Oft
Off Off Off Off
Oft Off Off On
Off Off Off Off

(1) Busy to RS232, pin 20

(2) Serial communications via RS232, pin 3
(3) Serial communications via RS232, pin 2
(4) Negative clock for stand-alone input

(5) Binary/ASCII switch

(6) Parallel/Serial switch

Computers & Electronics
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figure the Speak-Easy to the hard-
ware being used, note that the
ASCII/BINARY switch (S7, Fig. 2)
must be in the BIN position. In the
serial mode, the first entry must be
OD (hex). This character is used to
measure the baud rate of the termi-

TABLE lI—WORD TABLE

nal or computer. Except for this en-
try, the parallel and serial modes are
identical in operation.

As in the ASCII mode, the unit
powers up in the off-line state. How-
ever, once turned on, it remains on-
line until it receives an off-line com-

...SPEECH BOARD
SRR R e T s
used to operate it in the binary
mode.

Again, before powering up the
unit, set the mode switches to con-
Memory Line Phoneme Codes
Address Number

0324 0456

0324 0457 WDTAB: , # 123C28353703

032A 0458 ,# 2034320003

032F 0459 ,#2A36362803

0334 0460 ,#38282C03

0338 0461 ,#1D262B03

033C 0462 # 1D153COF03

0341 0463  .1F27191203

0346 0464 ,#1F3BOF020D03

034C 0465 ,#0521292A03

0351 0466 ,#0D153C0D03

0356 0467 ,#2A3B0DO3

035A 0468 ,#3C183BOF330D03

0361 0469 ,#2A200123180F03

0368 0470 ,#38232B2A2A3C3C0OD03

036F 0003; 0470

0371 0471 ,#1D352B2A2A3C3C0D03

037A 0472  #1D271D2A3C3C0D03

0382 0473 ,#1F2719122A3C3C0D03

038B 0474 ,#1F3BOF020D2A3C3C0D03

0395 0475 ,#21292A2A3C3C0D03

039D 0476 . #0D153C0OD2A3C3CODO03

03A6 0477 ,#2A2D0BOD2A2903
03AD 0478 ,#38232B2A2903

0383 0479 ,#1D352B2A2903

0389 0480 ,#1DOB1D2A2903

03BF 0481 ,#1F27191F2A2903

0306 0482 ,# 1F3BOF020D2A2903

03CE 0483 ,#0621292A3C03

03D4 0484 ,#0D153C0D2A2903

03DB 0485 ,# 1832230D01E2B001E03

03E4 0486 ,#3915233712000D1E03
03ED 0487 ,#0C0B091829230D03
03F5 0488 ..

03F5 0489 ,#06212903

03F9 0490 ,#320E3108372A03

0400 0491 ,#2F0C1E03

0404 0492 ,#2F001E2B02001FO03

040C 0493 ,#311C27000D03

0412 0494 ,#0818233A2A03

0418 0495 ,#2E0C03

0418 0496 ,#2F000D1E03

0420 0497 ,#2E2A03

0423 0498 ..

0423 0499 ,#0E3C2903

0427 0500 ,#0E02000D03

042C 0501 ,#0E291D34342B03

0433 0502 ,#0F02002A34A3

0439 0503 ,#0E332A03

043D 0504 ..

043D 0505 ,#1F3C2903

0441 0506 ,#190621290C03

0447 0507 ,#192F000D03

044C 0508 ,#19022B02192A3A03

0454 0509 ,#191835371203

045A 0510 ..

045A 0511 ,#1E20220D1E1A3A2B03

0463 0512  #1E2C1C2B2C03

0469 0513 ,# 1E02000F2308291F03

0472 0514 ,#1E283703

0476 0515 ,#1E24183A03

0478 0516 ,#1E2F08320D03

0481 0517 ..

0481 0518 ,#0200181F03

0486 0519 ,#01000D1E03

048B 0520 ,#2C192D131803

0491 0521 ,#023A2B03

0495 0522 ..

0495 0523 ,#1D13182A03

049A 0524 ,#1D3A2B1F2A03

04A0 0525 ,#1D153018353703

04A7 0526 ..

04A7 0527 ,#1E1A3C2903

04AC 0528 ,#1C0521290C03
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Word ASCIl Binary 0482 0529
04B7 0530

04BB 0531

04C0 0532

ZERO 00 40 04C5 0533
ONE 01 41 04CB 0534
TWO 02 42 04CB 0535
THREE 03 43 04D0 0536
FOUR, FOR 04 44 04D5 0537
FIVE 05 45 04DC 0538
SIX 06 46 04E1 0539
SEVEN 07 47 04E5 0540
EIGHT 08 48 04E9 0541
NINE 09 49 04EC 0542
TEN 0A 4A 04EC 0543
ELEVEN os 48 04F1 0544
TWELVE oc 4C 04F5 0545
THIRTEEN oD 40 04FF 0546
0501 0547

FOURTEEN OE 4E 0505 0548
FIFTEEN OF 4F 050E 0549
SIXTEEN 10 50 0511 0550
SEVENTEEN 1 51 0515 0551
EIGHTEEN 12 52 0515 0552
NINETEEN 13 53 0519 0553
TWENTY 14 54 0519 0554
THIRTY 15 55 051E 0555
FORTY 16 56 0523 0556
FIFTY 17 57 0523 0557
SIXTY 18 58 0529 0558
SEVENTY 19 59 052E 0559
EIGHTY 1A 5A 052E 0560
NINETY 18 5B 0533 0561
HUNDRED 1C 5C 0539 0562
THOUSAND 10 5D 053E 0563
MILLION 1E 5E 0543 0564
054A 0565

A 1F 5F 054A 0566
ABOUT 20 5F 054D 0567
ADD 21 5F 0551 0568
ADDRESS 22 5F 0555 0569
AGAIN 23 5F 055A. 0570
ALERT 24 5F 055E 0571
AM 25 S5F 0563 0572
AND 26 5F 0567 0573
AT 27 5F 0567 0574
056C 0575

B.BE 28 5F 056C 0576
BEEN 29 5F 056F 0577
BEFORE 2A 5F 0574 0578
BETTER 2B 5F 057A 0579
BUT 2C 5F 0580 0580
0580 0581

C. SEE, SEA 2D 0587 0582
CAME 2E 058C 0583
CAN 2F 0593 0584
CHARACTER 30 0593 0585
CLOSE 31 0598 0586
0590 0587

DANGER 32 05A1 0588
DEGREE 33 05A6 0589
DEVICE 34 05AE 0590
DO 35 0581 0591
DOLLAR 36 05B6 0592
DOWN 37 05B& 0593
0588 0594

ELSE 38 05BE 0595
END 39 05BE 0596
EQUAL 3A 05Cs 0597
ERROR 38 05CA 0598
05CF 0599

FAULT 30 05D5 0600
FIRST 3D 05DA 0601
FOLLOW 3E 05DE 0602
05E3 0603

G 3F O05EZ 0604
GAME 40 O5EE 0605

.#1C02002AC3 GET 41
.#1C263703 GO 42
,#1C263C1403 GOING 43
.#1C16161E03 GOOD 44
.#1C2B06212A03 GREAT 45
.#1B2EO01E03 HAD 46
. # 1B2F000FC3 HAVE 47
. #1B8002318353403 HELLO 48
.#1B21092B03 HERE 49
., # 15000903 HIGH 4A
.#15352B03 HOUR, OUR 4B
.#3D3703 HOW 4C
, # 1500092903 I,EYE 4D
.#08091003 IF 4E
.#0B090C253434282A0000  IMPORTANT 4F
,#2A03

,#0B010D03 IN, N 50
. #09000D2A2B371E3A03 INTRUDER 51
,#271203 IS 52
. #0B002A03 IT 53
.#08010003 K 54
,#183B1D2A03 LEFT 55
. #183534370G3 Low 56
,#0C0200022A03 MINUTE 57
. #0C320D2CH3 MONEY 58
,#0D20290C03 NAME 59
,#0D3B191F2A03 NEXT 5A
,#0035343703 NO 5B
,#0D15082A03 NOT 5C
, #00320C0OCDE3A03 NUMBER 50
. #240F03 OF 5E
,#08301D03 OFF 5F
,# 13230003 ON 60
. #35625270D03 OPEN 61
,#35342B03 OR 62
. #2308372A03 ouTt 63
. #260F3A03 OVER 64
.#25182C1203 PLEASE 65
.# 153A03 R, ARE 66
. #2B15292A03 RIGHT 67
. #2B3C25212A03 REPEAT 68
., # 2E02001E2903 READY 69
. #1F0219230D2A03 SECOND 6A
.# 1F2A152B2A03 START [1:]
.#1F2A15232503 STOP 6C
,#392F010003 THAN 6D
. #392F012A03 THAT 6E
.#39092C03 THE 6F
,# 380B0000OD3 THEN 70
,#390BOA1FD3 THIS 71
. #2A1500210C03 TIME 72
. #2A2B150A03 TRY 73
. #2236373703 u. YOu 74
, #332503 UP 75
. #2C352B0008B1403 WARNING 76
. #2023322A03 WHAT 77
. #20D02000003 WHEN 78
. # 200005002803 WHERE 79
.#1B36373703 WHO 7A
. #2D150803 WHY 78
,#20D36361ED3 WOULD, WOOD 7C
. #2934342803 YOUR 7D
,#2200021F03 YES 7E
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mand. A list of the commands used
in the binary mode is shown in Ta-
ble IV.

Since the unit powers up in the
off-line mode, it must first be turned
on by sending it FO. When the unit
is on-line, words or phonemes may
be entered. For example, to say
“How are you,” the appropriate
word labels may be selected from
the word list. Note that the binary
word labels are different than the
ASCII labels. The sequence to be
entered from the binary column is:
FO 8C A6 B4 F5 (all hex).

When FS5 is received the Speak-
Easy will begin talking. When it is
finished, it will remain in the on-line
state. To go off-line, add the code
FF to the string. Phonemes may
also be used to form words. For ex-
ample, the following phonemes will
produce the sound “George:

FOIE1A262B1E1A 03 F5

Recall that the FO would only be
necessary if the unit had not been
previously turned on. No spaces are
required between codes—they are
included above in the interest of
clarity.

Individual phonemes or words
may be preceded by a pitch-control
command (F1 to F4) to change the
pitch of the phoneme or word. As
many pitch-control commands may
be used as desired within a message.
Another way the pitch-control
commands can be used is to change
the pitch of the entire message. This
use has the constraint that there can
be no pitch-control commands
within the message itself. Once the
message has been entered (without
pitch-control commands), enter F3
(hex) and the message will be re-
peated. Then enter F1, F5 to repeat
the message at pitch level 1. Like-
wise, F2, FS, F3, F5, F4, and F5 will
repeat the message at the respective
pitch levels. Words and phonemes
may be mixed within a message.

Vocabulary Expansion. As previ-
ously mentioned, there are 532 un-
programmed locations in the sys-
tem’s EPROM that can be used for
custom vocabulary expansion.
Therefore, as new words, phrases,
or sentences are developed they can
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Fig. 5. The speech synthesizer (IC10) takes the
required input data and delivers an output
signal to a simple audio signal amplifier.
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Fig. 6. Use this circuit for a power
supply to drive the Speak-Easy speech board.
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be added to the pre-programmed
word list and called by a particular
word label. (A separate EPROM
programmer is required to do this.)

Valid word labels are from 00 to
7E (hex), with the remainder of the
ROM for user-defined words. This
means that 33 labels, 7F to 9F (hex),
are available for expansion; that is,
up to 33 words or messages may be
added.

New entries to the pre-pro-
grammed word list are not limited
to a single word per label, but can be
a word, phrase, sentence, or even a
whole paragraph for that label. For
example, the sentence, ‘“Good
morning how are you” could be en-
tered under a single word label.

[Eeasmannt = S Sl LSS
TABLE lll—BASIC PROGRAM

10
20

PRINT CHR$ (13)
REM OUTPUTS CARRIAGE RE-
TURN FOR BAUD RATE
INITIALIZATION

PRINT “ENTER REQUIRED WORD
ADDRESSES, END WITH
PERIOD”

REM FOR EXAMPLE 4C 66 74 WILL
OUTPUT ‘HOW ARE YOU’

INPUT A$

REM NEXT LINE OUTPUTS
CONTROL-A CHARACTER

PRINT CHR$ (01)

PRINT A$

REM LINE 80 OUTPUTS WORDS
OR PHRASES

GOTO 50

30

S TR S A S Cer e
TABLE IV—BINARY MODE

COMMANDS
Command Resuit
(Hex)
oD Auto baud rate test charac-
ter (serial only)
FO Turns unit on line
F1-F4 Pitch control
F5 String Terminator (similar
to ,” in ASCll mode
FF Turns unit off line
December 1982

There are a few limitations to the
messages. The total length of all
added messages cannot exceed 532
bytes, and messages must contain
only hexadecimal phoneme codes
(no ASCII codes or word labels).
Also, if a pause is needed within a
message, the phoneme pause PAIl
(3E hex) must be used since the
short pause PAO (03 hex) is used to
terminate all labeled phrases. Word
labels must be consecutive, with no
skipping. Similarly, memory loca-
tions cannot be skipped between
messages or within a message.

Here’s an example to illustrate
vocabulary expansion. Suppose the
phrase “Danger intruder alert” is to
be stored in the EPROM vocabu-
lary. Note that all three of these
words are in the pre-programmed
word list. Consequently, the pho-
neme codes can be copied directly
from the word list as:

Danger . . .1E20220D1E1A3A2B03

intruder . .09000DA2B371E3A03

alert ... .0818233A2A03

If a word is chosen that is not
contained in the word list, the pho-
neme codes for the word must be de-
veloped before proceeding. The
pause 03 (PAO) at the end of the
“Danger” and the *“‘intruder” pho-
neme code strings should be re-
placed with 3E (PA1). Remember,
this is to be a three-word message
under one label. Therefore, 03 can-
not be used within the message. The
pause 3E (PA1l) will produce a
slightly longer pause between
words. The 03 (PAO) at the end of
the “alert” phoneme listing will ter-
minate the message. The phoneme
string for the message then
becomes:
1E20220D 1E1A 3A2B 3E09 000D
2A2B371E3A3E 0818 233A 2A03.

The space between each four
characters is for visual clarity only.
The phoneme string must go in the
EPROM at the first available
EPROM address, as previously dis-
cussed. The last entry is “‘yes’ at ad-
dress location OSE8. The phonemes
that comprise “yes” require five
bytes of memory, OSE8 to 0SEC
(hex), so the next available EPROM
address is OSED. The phoneme
string for “Danger intruder alert”
should be programmed into the
EPROM from addresses OSED
through 0604 (hex). Since the last

vGT 200
VET 650
VEP 170
ccoo
ccon
cCois
VGP 170

HK 7650
7300
2650

GX 884

GX 94

VIDEO TAPES Iy casi- ol 10 only)

VHS
oo
9.75
8.75
9.75
8.7

Mol
S ok
Sony

120 o L 750

Highyr ade

BETA
1500
750
750
750
750
7.50

SONY WALKABOUTS

Walkman FM

SANYO WALKMAN

1.2
M Jsanyc MG-) Stereo

Msonyo MG2 A F Stereo

Camene

2.00

TOSHISA
KT R)
KT-R2
KT-$3
Aiwa €531
Elite A F
Elite A F w Cass
Sanyo MG-1 Stereo
Sanyo MG-2 AM FM
2 Stereo Cass
Sanyo MG-30 AM Fm
Cass Stereo

AUDIO TAPES

Maxel!

uD90

uDxL 11C90

495
140

SONY COLOR T.V
000

UDXL 11C60
uDXxL 115C90

SEND FOR FREE
AUDIO/VIDEO CATALO

400.00
400.00
350.00
300 .00
32000
40000

“350.00

467 .00
430.00
420.00
540.00
647.00
872.00
990.00

Sony
2.00 CHF 60
2.50 CHF 90
218 LNX-60
300 LNX 90
HFX-60
HEX 90

800 16K
400

810 Disc Drive

410 Recorder

32K Memory

COMMRDORE

VIC-20 w Modulator 190-162.00

C2N Cass 70.00

VIC-1540 Disc Drive 440.00

1600 Modern 100.00

1110-8K Expansion 50.00

RS-232 Terminal Interface
44.00

GAMES

d Mattel Intelevision

Coleco Pacman
Coleco Galaxian
Colecovision "New

122.00
142.00
52.95
5795
174.00

All Carinidges wn stock, call for

lew prices

TELEPHONE ANSWER!
MACHINES

Panasonic
KXT 1515 Rem Vox
KXT 1520 Rem Vox
KXT 1625
KXT 1530
Sanyo
TRA 9902 Man
TRA 9912
Cordless Phones

NG

115.00
153.00
185.00

Call

78.00
167 00

100.00
700 00

109 00
138.00
148 00

Call

TURNTASBLES
Techtnics

165 00

WHAREHOUSE CLEAR.
Penwatch

ANCE
2.40

Spmce Shutile Game Waten

Rato Watch
Zerath 10x50
!

1295
12 00

oyl 24,00

BLY?

ECT

AUDIO RECEIVERS
Sany
ARV
TRVAS
IRV
STRVA]
STRVx2
Onkyo
1% 3000
Tx 4000
% 6000
1% 2000
Sharwood
9200
300
9400
2600
Pioneer
SXa
SX$§
$X6
SX7
X8
Techinics
626
A 104
Sa 222
Si 424
Sa 203
RECEIVERS
San Sui
39002
49002
59002
39002
49002
59002
79002

CASSETTE DECKS
Technics
RSM 205
=5m 218
5M 224
aSM 225X
FSM 263
HSM 273
ESM 228X
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label used for a “‘canned” phrase is
7E (hex), the label for this message
will automatically be 7F (hex).
Once the codes are stored in the
EPROM, coNTROL A 7F (period)
will produce the spoken message.

Stand-Alone Mode. The Speak-
Easy can be used as a stand-alone
talker with all the features of the bi-
nary mode, including phoneme,
word, combined word and phoneme
messages, message repeat, and pitch
control. The only difference be-
tween the binary parallel mode and
the stand-alone mode is that the
phoneme/word data is entered with
a small keyboard such as shown in
Fig. 7.

The eight spst switches, S7-S8,
are used to apply phoneme codes to
the Speak-Easy’s input port. An
open switch applies a logic 1 and a
closed switch applies a logic O.
Thus, the eight switches are set for

the desired phoneme code, and EN-
TER switch (S9) is used to strobe the
phoneme data into the input port.
The ENTER switch must be de-
bounced to prevent multiple entries
of the data. Therefore, a switch de-
bounce circuit is jumped between
the ENTER switch and the strobe in-
put of the I/0 port.

Once the unit is powered, set
switches S7-S8 for 1111 0000 (FO
hex) and press ENTER to bring the
unit on-line. Next, set the switches
for 0000 0000 (00 hex) to select
“zero” from the pre-programmed
word list, and press the ENTER
switch. Last, set the switches for
1111 0101 (F5 hex), press ENTER,
and the unit will say “zero.” It will
respond this way every time ENTER
is pressed as long as the switches are
set for F5. It is important to recog-
nize that the ENTER switch can be
any electric switch, mechanical or
electronic, that can close momen-
tarily for about 200 ms.

One example of how this repeat
feature can be used is for a speaking

e o S P e A S TR e
TABLE V—“HELLO, WHO IS IT”

Basic Switch Sequence
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Entry S8 S7 S6 S5 S4 S3 S2 S Action
1 1 1 1 1 0 0 0 0 Bring unit on line (if
off-line)
2 1 0 0 0 1 0 0 0 Binary label for
“Hello™
3 0 0 1 1 1 1 1 0 Phoneme code for
PA1
4 1 0 1 1 1 0 1 0 Binary label for “‘who”
5 1 0 0 1 0 0 1 0 Binary label for *“is”
6 1 0 0 1 0 0 1 1 Binary label for “it”
7 1 1 1 1 0 0 0 0 Binary command to
. start speech (switch-
es must be left in this
position).
Changing Pitch Levels
S8 S7 S6 S5 S4 S3 S2 St Action
1 1 1 1 0 0 0 0 online command
1 1 1 1 0 0 0 1 select pitch level 1
1 0 0 0 1 0 0 0 ‘“hello”
1 1 1 1 0 0 1 0 select pitch level 2
0 0 1 1 1 1 1 0 PA1 (pause)
1 0 1 1 1 0 1 0 “who”
1 1 1 1 0 0 1 1 select pitch level 3
1 0 0 1 0 0 1 0 “is"
1 1 1 1 0 1 0 0 select pitch level 4
1 0 0 1 0 0 1 1 Uit
1 1 1 1 0 1 0 1 start command

doorbell. The ENTER switch could
be paralleled with a doorbell switch
to initiate a message when the
doorbell button is pressed. (The
door switch should not be connect-
ed to anything else!) The sequence
shown in Table V would produce
the message “Hello, who is it”” when
the ENTER switch or alarm contacts
are activated.

Set the switches for each code
shown in the Table and ENTER it us-
ing the ENTER key. When the last
entry (7) is set and the ENTER key is
pressed, the message will be spoken.
As long as the switches remain set
to F5 (hex)—the start command—
the message will be spoken every
time the door switch (or ENTER) is
pressed. Although this example
uses only pre-programmed words,
phoneme codes could also be used
to construct the words. In fact, 3E
(PA1) in Table V is actually the
phoneme word for a pause.

The pitch can be changed by set-
ting the switches to the desired
pitch level, F1-F4 (hex), and press-
ing the ENTER key. Then set the
switches back to F5 (hex) and press
the ENTER key. Observe that the
message says the same thing but at a
different pitch level. Other mes-
sages may be entered in a similar
manner. The message can also con-
tain individual pitch-control codes,
F1-F4 (hex) for effects. For exam-
ple, the second sequence shown in
Table V would produce a different
pitch level for each word. However,
the pitch of the entire message can-
not be changed as before because
the message itself contains pitch-
control characters. A message can
be up to 1023 characters in length
including phoneme codes, word la-
bels, and pitch-control characters.

As you can see, speech synthesis
has become a practical system at
moderate cost, whether or not you
own a computer. You can build the
programmable electronic talker de-
scribed here on perforated board us-
ing point-to-point wiring or on a
double-sided printed circuit board.
Patterns for the latter are not in-
cluded here because of their com-
plexity. However, they can be ob-
tained free of charge on request,
with a self-addressed stamped enve-
lope, from the source given in the
Parts List. o
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Over thirty years of down-to-earth experi- feature is a 4k buffer (with an additional 4k
ence as a precision parts manufacturer has on the serial board). That’s twice the mem-
enabled Star to produce the Gemini series ory of leading, comparable printers. And
of dot matrix printers—a stellar combina- Gemini is compatible with most software
tion of printer quality, flexibility, and reliabil- packages that support the leading printers.
ity. And for a list price of nearly 25% less Gemini reliability is more than just a
than the best selling competitor. promise. It’s as ccncrete as a 180 day war-

The Gemini 10 has a 10” carriage and ranty (90 days for ribbon anc print head), a
the Gemini 15a 152" carriage. Plus, the mean time between failure rate of 5 million
Gemini 15 has the added capability of a bot- lines, a print headl life of more than 1 million
tom paper feed. In both models, Gemini characters, and a 100% duty cycle that
quality means a print speed of 100 cps, high- allows the Gemini to print cantinuously.
resolution bit image and block graphics, Plus, prompt, nationwide service is readily
and extra fast forms feed. available.

Gemini’s flexibility is embodied in So if you’re lcoking for an incredibly

its diverse specialized printing high-quality, low-cost printer

capabilities such as super/ IL that’s out of this world, look
sub script, underlining, back- ~ to the manufacturer with its
spacing, double strike mode feet on the ground—Star and
and emphasized print mode. An- ® the Gemini 10. Gemini 15 dot
other extraordinary standard micronics-inc maitrix printers.
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FLICKER BOX

Produce candle-like effects
with ordinary incandescent bulbs

By William Russo

OW would you like an elec-

tric light that simulates the
warm, old-fashioned glow of an oil
lamp? The Flicker Box can create
this effect and more. Its adjustable
flicker intensity can produce both
the wild gyrations of a ghostly Hal-
loween light and the friendly danc-
ing flame of a single candle. What’s
more, for those times when you pre-
fer a steady light, the flick of a
switch makes it a full-range light
dimmer. You can build the Flicker
Box for about $25.

How It Works. In the schematic
shown in Figs. 1 and 2, a flicker
generator circuit controls a
thyristor-type light dimmer. Trans-
former T and components C1, D1,
D2, D3, FI, and R provide unregu-
lated 9 V dc and regulated 6.2 V dc.
The four op amps of the LM324
IC] are configured as nearly identi-
cal square-wave generators, the
only difference being in the values
of feedback resistors R2, R7, R12,
and R17. These different values re-
sult in four different square-wave
frequencies, chosen to best simulate
an open flame.

Resistors R6, R11, R16, and R2]
add the square waves to produce a
pseudorandom flicker voltage. This
flicker voltage is applied to incan-
descent bulb 7/ through driver
transistor Q/ and calibration po-
tentiometer R23. The light from the
lamp is optically coupled to photo-
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cell PCI. Bias resistor R22 keeps
the lamp voltage above the mini-
mum to which the lamp filament
will respond, thus increasing the
useful dynamic range of the circuit.

The photocell, with its resistance
modulated by the flicker voltage, is
connected in parallel with the po-
tentiometer of a conventional full-
wave 117-V ac dimmer. The dim-
mer pot provides control of the
steady background light Ilevel,
while the photocell adds the flicker
effect. Switch S/ turns off the flick-
er generator and opens the photo-
cell circuit when the flicker is not
desired. The dimmer switch serves
as the master switch that can be
used to turn off both dimmer and
flicker generator.

117 VAC

Fig. 1. Components
shown in this part

of schematic are
mounted off the board.

Construction. Figure 3 shows the
pc foil pattern for the Flicker Box
and Fig. 4 shows the parts place-
ment on the pc board. Other con-
struction methods can be used since
circuit layout is not critical. The
optocoupler consisting of I/ and
PC1 can be constructed by mating
an incandescent bulb to the face of a
photocell using clear glue. (It can
also be purchased as a single unit.)
After the glue dries, wrap the as-
sembly with black electrical tape to
seal out ambient light.

The dimmer is the usual type that
replaces a wall switch. To modify it
for use here, first remove the plastic
case that is held to the metal front
panel by two fasteners in diagonally
opposite corners. Remove these

ac

.TO PC
pCc / BOARD

p DIMMER

(SEE D
A TEXT) Cl—

PC

Computers & Electronics







