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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
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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
AmericanRadioHictory Com
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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.

JOE MESICS
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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.

December 1982

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

AmericanRadioHistory Com



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

AmericanRadinHietory Com

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

AmericanRadioHistorv.Com
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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.

AmericanRadioHistory.Com
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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

AmbricanRadinoHictan

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

Computers & Electronics




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.

18

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.

AmericanR adinHictary Com

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
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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

AmericanRadioHistoryv.Com



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 li Plus {but 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

AmericanRadinHietory Com

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, 32K RAM Card  § 249 8169
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.
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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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Frequency responses for three different types of tape.
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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.
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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!"
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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<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>