
minicomputer ever sold to a research estab-
lishment. The computer becomes the high
speed real time nervous system of the
experiment, collecting data, sequencing
events, and possibly doing limited forms
of real time analysis and display. Many of
the personal computers on the market
are sold with sufficient documentation so
that any competent laboratory technician
can combine application software with
several digital to analog or analog to digital
converters, relays and miscellaneous sensors
in order to implement the instrumentation
of an experiment design at much less cost
than might have previously been possible.
Of course the computational abilities of the
small computer in a laboratory situation
allow significant portions of an experiment's
analysis to be done on the same machine
after the active portion of the experiment
is completed.

In all this application of the small
personal computer system to the real world
of the scientist, there is one nontrivial
danger: it is a possibility that the user of a
computer will become intoxicated with the
programming art, thus losing sight of the
problem for which the program was desired.
It is hard to imagine significant use of a
computer without some form of program-
ming, so the danger of getting lost in the
details of the use of a computer is very real.
Yet many experiments have been and
continue to be done with computers, so the
danger must not be insurmountable.

Personal Computers: New Prospects for Art

As noted earlier, I view art as the artist's
selective representation of some aspects of
reality to create an aesthetic effect. One key
to any application of personal computers to
art is the existence of specialized peripherals
upon which to realize the representations
chosen. It turns out that two classes of peri-
pherals are typically found: the graphic
image outputs useful as described for scienti-
fic as well as artistic purposes, and the audio
output peripherals essentially useful only in
a musical context. Given either or both of
these classes of peripherals as an external
representation, and the "intellectual ampli-
fier" characteristics of the computer system
driving them, some interesting new possi-
bilities are available to the artist.

For the moment, just ignore the ability
to calculate and sequence data to an artistic
peripheral and consider the two classes of
peripherals alone. The existence of a graphic
display by itself allows traditional artistic
functions to be done in a new medium.
Similarly, the classic electronic music
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Using the TMS 4044

250 nsec. chips $375
Z-80A 4 Mhz. Fast -This fully assembled and tested

16K board was designed to operate without wait states
in a 4 Mhz. Z-80A system allowing over-generous time
for CPU board buffers. It "loafs along" iri slower 8080
and 8085 systems.

450 nsec . chips $325
For 2 Mhz. Systems - Same circuit as above but

priced lower because of less expensive memory chips.
It is fully assembled, tested, guaranteed and is priced
lower than most kits.

Fully Static is Best - Both boards use the
state-of-the-art Texas Instruments TMS 4044 which
requires no complicated and critical clocks or refresh.
Thg fully static memory chip allows a straight-forward,
"clean" design for the board with a single 8 volt power
supply using 1.6 amps nominal.

Fully S-100 Bus Compatible - Each 4K addressa-
ble to any 4K slot and separately protected by DIP
switches. Jumpers to customize board to any known
S-100 system.

Commercial Quality Components - First quality
factory parts, fully socketed, buffered, board masked on
both sides, silk-screened, gold contacts, bus bars for
lower noise.

Guaranteed - Parts and labor guaranteed for one
full year. You may return undamaged board within ten
days of receipt for full refund.

See at your local computer store
Factory Orders - You may phone for MC, VISA.

Cashier's check, M.O. speed shipment for mail orders.
Personal check OK. Shipped prepaid with cross country
orders sent by air. Shipping - stock to two weeks
nominal. All orders confirmed within 24 hours indicating
expected shipping date. Washington residents add
5.4% tax. Spec. sheet, schematic, warranty statement
sent upon request.

Seattle Computer Products. Inc.
16611 111th S.E., Renton, Washington 98055

(206) 255-0750
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