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Art By Computer 
An Exhibition 
This exhibition of 45 selected com
puter-generated works from the 
first major international display in 
Londo'n ten years ago and updated 
at the Lawrence Hall of Science, 
Berkeley, in 1978, provides a com
prehensive viewing of the devel
opment of computer art. 

The aesthetic potential of computer 
generated graphics was first rec
ognized by scientists working on 
machines with graphic displays. 
Both Whirlwind and TX-O, for ex
ample, led to a variety of experi
ments with computer graphics in 
the nineteen-fifties at MIT. At the 
same time, the medium - in a 
rather simple form using plotters 
and CRTs-was adopted by a 
school of artists and eventually 
applied to textile design, sculp
ture, theatrical set design, draw
ing and painting. Generally the 
works presented are characterized 
by serial imagery, randomization, 
rotation, and distortion. The ex
hibit includes a computer and • 
graphics tablet lent by the Apple 
Corporation allowing visitors to 
create their own computer-aided 
art and learn about the special 
characteristics of the medium. 

Art by Computer was curated by 
Grace Hertlein, Department of 
Computer Science, California 
State University, Chico, and dis
tributed by the Association of Sci
ence and Technology Centers, 
Washington, D.C. 

Lecture/Demonstration 
Harold Cohen 
Museum Mural Artist 
Professor Harold Cohen, Univer
sity of California San Diego, has 
developed a unique bridge be
tween computer science and art, 
using the theories of artificial intel
ligence, a computer, and his own 
hand, eye, and intellect to create 
paintings. During September he 
will paint a nine by seventeen foot 
mural on one of the museum's bal
cony walls. His visit culminates 
with a celebration/lecture/demon
stration on September 23rd at 5 PM. 

Cohen creates his works using a 
PDP-ll/45, a Tektronix display ter
minal and a 'turtle' that draws from 
directions by a sonar navigation 
system. Cohen's program, which 
steers the turtle, can differentiate 
between figure and ground, open 
and closed forms, insideness and 
outsideness, and a number of other 
cognitive constants. It is 'event 
driven' in the sense that the rules 
it follows refer to what has been 
completed. During the execution 
of these rules, some randomizing 
gives a variety and richness asso
ciated with human-executed 
drawings. 

Cohen considers the computer as 
a philosophical peer whose princi
pal function is to oblige Cohen to 
ask questions and insist on clear 
answers. On moving to California 
he became increasingly absorbed 
with investigating the computer as 
a tool in the creative process. Ed 
Feigenbaum was instrumental in 
introducing Cohen to the artificial 
intelligence laboratory at Stanford 
where he spent two years as a 
visiting scholar. Within this com
munity he envisioned and then 
realized the value of defining 
art-making as a rule-oriented ac
tivity providing the artist with a 
strict discipline. Cohen is now 
completing a mural made from 
Mexican tiles in the new computer 

science building at Stanford, 
coordinating the surround

ing architectural style in his 
design. 

/ 
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Fourth Pioneer 
Computer Lecture 
Dr. John Atanasoff 
The first U.S. Digital Computer: 
The Atanasoff/Berry Machine 

In 1937, John Atanasoff, then Pro
fessor of Physics at Iowa State Col
lege in Ames, decided to build a 
digital computer for his physics 
students to solve large systems of 
linear algebraic equations. He 
and C. E. Berry, a graduate stu
dent, designed and built the ma
chine that they in turn showed to 
Presper Eckert in 1938. The Atana
soff/Berry machine is now judged 
to be the first electronic digital 
computer. 

Dr. Atanasoff promises to tell the 
tale of the machine from its incep
tion in a bar room in Moline to its 
use at Iowa State. 

Coming Events 
January Professor J. H. Wilkinson 
discusses the ACE, the National 
Physics Laboratories pioneer com
puter, designed after the war by 
a team led by Alan Turing. 

March 4 Konrad Zuse describes 
his deSigns for the Zl, a 1936 elec
tromagnetic program-controlled 
calculator through the Z3, a pro
grammable computer installed in 
1941. and the Z4 built after the war. 

Struggle Between Good and Evil, 
by William Kolomyjec, is one of the 
computer-generated works on dis
play September 1- 23 at the 
museum. 
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"Would the users at Bell 
Labs or the army say, go 

ahead and put in memory 
if there is an order of 

magnitude in improve
ment in speed?" 

Professor Andy Van Dam 

"We couldn't have done 
that. We could do pretty 
well with the punched 
tape program because the 
operation of the rest of the 
system was pretty slow . 

...................... We had an independent 
Photo by Lee Parks bl h h 

George Stibitz, now a working ta e searc ing mec a-
professor emeritus of the Dart- nism that operated by it-
mouth School of Medicine, re- self while the rest of the 
coun ted his design and develop-
ment of the Bell Labs relay computer was off on its 
computers from 1939-1943. own business and they 

In 1959, Gordon Bell worked as a 
reseqrch assistant in Professor 

would get together when 
the data was found." 
Dr. George Stibitz 

Photo by Lee Parks 

Ken Steven's Speech Laboratory at 
MIT, programming the TX-O to do 
speech research. The two Japa
nese graduate students shown 
here, Osamu Fujimura and Hiro 
Fujisaki, are now active in com
puting in Japan. They may have 
been prophetic when Gordon 
walked into the computer room 
one day as they were having trou
ble with the venetian blinds in the 
background. Gordon said, "Ah, 
cheap Japanese product," and one 
of them replied, "No, cheap Ameri-
can copy of Japanese product." I_~~ • • 

Photo 

Professor Andy Van Dam, Brown 
Department of Computer Science, 
questions Stibitz on design aspects 
of his machines, while Professor 
Joel Moses, MIT Department of 
Electrical Engineering and Computer 
Science, Ted Paull, National Science 
and Technology Museum of Canada, 
and others listen. 

Professor Stibitz was the center of 
attention as he fielded more ques
tions at the reception held in the 
museum. 

Photo courtesy of MIT 



Jay Forrester, chief designer of 
Whirlwind, and Dave Packard, 

former member of Forrester's Sys
tems Dynamics Group at the Sloan 
School and now in DEC's corporate 
operations. Jay Forrester presented 
the Third in the Museum's series of 
lectures on Pioneer computers de
scribing the process of arriving at 

the configuration of Whirlwind 
from its inception in the servo
mechanisms laboratory at MIT. 

Photo by Steve Spelman 

Ken Olsen, introducing Jay Forres
ter, reminisced about his days on 
the Whirlwind team: liThe ma
chines were so big then that they 
had walk-in consoles." 

Today, Stan Schultz of field service 
andJohn McKenzie, retired TX-O 
technician, are rigorously testing 
each segment in reassembling the 
machine. Alan Kotok and Gordon 
Bell are on call for advice. 

TX-O Alumni: 
When the machine begins to run 
we would like to document anyone 
who has a test program or would 
like to replicate a program that 
they had run on the machine. If 
interested, please contact Profes
sor Jack Dennis at MIT or Alan 
Kotok at Digital. 

TX-O Memorabilia: 
Chairs, old venetian blinds, pro
grams, pictures, films, documents, 
and other articles of this period 
will help recreate and preserve 
the TX-O display. Call Gwen Bell or 
Jamie Parker at the Museum. 

Photo by Steve Spelman 

Professor and Mrs. Gordon Brown 
looking at the Whirl wind display in 
the museum. Professor Brown was 
head of the Servo-mechanisms 
laboratory and then the Electrical 
Engineering Department at MIT 
during the development and use of 
Whirlwind. 

Photo by Steve Spelman 

The authors of Project Whirlwind: 
The History of a Pioneer Computer 
at the Museum reception honor
ing the publication of their book by 
Digital Press. Kent C. Redmond, 
Professor (retired) of the History of 
Technology, Fairleigh Dickinson 
University, andThomas M. Smith, 
Professor of the History of Science, 
University of Oklahoma, Norman, 
analyzed the conduct of the project 
from 1945 until 1956. 

Photo by Jamie Parker 
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Acquisitions 
And Requests 

Fred Hertrich presenting the first 
prototype of Digital's RLOl/RL02 

Disk Drives to Gwen Bell. This fully 
functional unit was built on a 

cherry wood baseplate that was 
attached to a PDP-ll in the summer 

of 1975 and has been in operation 
at Hertrich Development, Inc., 

Boulder, Colorado, who have lent 
it for display. 

4th Computer Generation 
(1972-80) 

VAX modules gathered from the 
engineers who helped celebrate 
the fifth birthday of the machine by 
bringing significant artifacts to t.he 
museum. 

Grip strength test on the MINC, 
devised and maintained by Jim 
Andrews, Laboratory Data Prod
ucts, Marlboro. The grip was con
structed by Dan Groleau at May
nard Metals in the mill. 

2nd Computer Generation 
0 958-1966) 
PDP-4, number 9, was installed in 
1962 in Digital's module manufac
turing and remained in service 
until 1980. We believe that this unit 
is the first computer controlled 
tester. The design was made possi
ble by the Tektronix Sampling 
Oscilloscope. 

PDP-7 was given by Worcester Poly
technic Institute where it had been 
in the Electrical Engineering De
partment and used under the 
direction of Professors Ray Scott 
and Don Eteson. David Desroches, 
a junior at WP1, is doing a full term 
research project on the develop
ment of the PDP-7. It will provide 
background documentation for the 
museum and nicely serve his grad
uation requirement to carry out 
independent research on the value 
of technology to society. 

Model 19 Teletype-the forerunner 
of various computer typewriters
from Dick Eckhouse's (of Corporate 
Research) basement. 
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Wanted: LGP 30 or TRW 300 

Wanted: Bendix GIS 

Wanted: CDC 160 

Auto Pilot Assembly used in 
the Hawk Missile given by Joe 
Kuprevich, Terminal Products 
Group. 

Fixed Head Disk Memory from 
Autonetics Minuteman Guidance 
Computer presented by Aron 
Insinga, LSI Computer Aided 
DeSign. 

1st Computer Generation 
0945-1958) 
Vacuum tubes from the personal 
collection of Gary Papazian, Diag
nostic Engineering. 

Memory modules and photo
graphs from Atlas 1, Dr. Robert 
Hopgood, Rutherford Laborato
ries, Oxfordshire, England. 

Photographs of Whirlwind from 
the archives of MITRE Corporation. 

Wanted: Photographs, including 
color slides, of early computers 
in use. 

2nd Pre-Computer Generation 
0 890-1930) 
A Burroughs mechanical calcula
tor taken apart and put back to
gether by Frank Bowmil under the 
supervision of George Gerelds of 
the Mill model shop. It illustrates 
the mechanics of addition. 

Edison patent Mimeograph 
Machine, c. 1900. 

Photo by Jamie Parker 

Wanted: Other Edison inventions 
dealing with comm unications. 

Wanted: Elliott Fisher Bookkeep
ing Machine, c. 1912 

Wanted: Dalton lO-key calcula
tor, c. 1923 

Wanted: Printing Burroughs add
ing machine. 

Wanted: Marchant calculators. 

Wanted: Baldwin brass 
calculator. 

3rd Pre-Computer Generation 
0 800-1890) 

A replica of Charles Babbage's 
1858-59 notebook with preliminary 
sketches for the analytical engine 
on one year loan from the British 
Science Museum. 

Boucher calculator in the shape 
of a pocket watch on loan from 
Gordon Bell. 

Tates Arithmometer, 1884, the 
. manufacturing model of the 
Thomas Arithmometer, on loan 
from Gordon Bell. 

Wanted: Bollee calculator 

Wanted: Early telegraphy 
equipment. 

Digital 
Computer 
Museum 
One Iron Way 
Marlboro, MA 
01752 
(617) 467-4036 

The Museum is open 
Monday through Friday 
from 8:15 to 5 p.m. Spe
cial group tours are ar
ranged on request. 
Holdings are cataloged 
and explained in a 
directory that can be 
queried on a computer 
terminal connected to a 
local VAX 11/780. 
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Watson Scientific Laboratory 
Organized by Thomas J. Watson, Sr. 
and Wallace Eckert, the Watson 
Scientific Laboratory from 1945 to 
1950, made major contributions to 
computing - including the 
development of S.S.E.C. and NORC. 
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The Sieve Process 
D.H. Lehmer's electromechnical 
number sieve, designed in 1936 to 
solve complex problems in number 
theory. Part of an exhibition on "The 
History of the Sieve Process". 



Join Now! 
Please fill in: 

o Individual $25 
Individual Members and above receive all the benehts 
listed on page 2. 

o Founder $250 
Founders and Contributors joining before June 1984 
will be recorded in the Museum archives as Founding 
Members. 

o Contributor $500 

o Patron $1000 
Patrons. Associates and Benefactors also receive a set 
of onginal modules. illustrating the first four computer 
generallons. 

o Associate $2500 

o Benefactor $5000 
Benefactors will be recogmzed as contributmg to the es
tablishment of the Museum at its new locallon in down
town Boston. 

Please make checks payable to The Computer 
Museum. If you would like to pay with Master
Card or Visa, indicate your card numbe r below. 
Gifts to the Museum are tax-deductible within 
legal limits. 

Amount enclosed ______ Date ____ _ 

Charge it to 0 Visa 0 MasterCard 
Account Number _____________ _ 

Expiration Date _____________ _ 

Signature ________________ _ 

If your company will match your gift, please 
check here: 0 
Name __________________ _ 

Address _______________ __ 

CitylTown ____ __________ _ 

State ___________ Zip ___ __ _ 

Please mail this membership form to: 

Membership Coordinator 
The Computer Museum 
One Iron Way 
Marlboro, MA 01752 
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The Computer Museum 
an international museum for the history of 
information processing 

The Collection and Exhibits 
The Museum's collection of original artifacts in
cludes Napier's bones, a pocket-sized calculating 
device from 1617; Whirlwind, the first computer 
with core memory; circa 1951, and Shakey-the
Robot, the first mobile robot with artificial inte lli
gence, 1969. 
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Exhibits cover information processing from the 
abacus to the silicon chip. Computing history 
is illustrated through machines, applications, 
manufacturing technology and the lives of 
inventors and pioneers. 

Archives/Library/Research 
The unique archives include videotapes, films, 
printed materials and photographs on the history 
of computing. The Museum sponsors research by 
scholars and advanced students. 

Programs 
Museum programs include lectures by comput
ing pioneers; gallery talks on exhibits; symposia; 
yard sales; excursions; and films. 

Publications and Education 
Museum publications include the quarterly re
port with contributing authors such as EDSAC 
inventor Maurice Wilkes. Slides, historic modules 
and other educational materials are also avail
able through the Museum's store. 

MEMBERSHIP 

The 
Computer 
Museum 



The Computer Museum 
is the only institution of its kind in the world, 
chronicling the evolution of information process
ing from the abacus to the silicon chip through 
exhibitions, publications, historical research 
and programs. 

Opened in Marlboro, Massachusetts in 1982, the 
Museum is moving to Boston's Museum Wharf in 
1984. The new location multiplies the Museum's 
space fivefold and is easily accessible to down
town Boston, Cambridge and Logan Interna
tional Airport. 

Exhibitions will offer visitors a chance to play 
the first computer game, to hear the Kurzweil 
Reading Machine for the blind read aloud, and 
to walk through the SAGE, the largest vacuum 
tube computer ever built. Lectures, seminars 
and classic films will be featured in a new 
auditorium. 

The Museum will continue to actively collect the 
most valuable artifacts, films and print materials 
on information processing history for its library 
and future exhibitions. 

Museum Wharf 

Become a Member Now 
and participate in the formative period of the 
Museum. If you are far from Boston, the Museum 
will keep you up to date and let yOU in "behind 
the scenes" via its quarterly magazine. If you live 
nearby; you can also enjoy many preview op
portunities. But, no matter where you live, as a 
member you will be counted as contributing to 
the preservation of the history of information 
processing. 

Member Benefits 
All Members receive: 

• a subscription to the quarterly Computer 
Museum Report. An illustrated magazine filled 
with lively reminiscences by computing scholars 
and the inventors themselves; synopses of Mu
seum lectures and events; and articles on arti
facts, archives and exhibits. 

• a full-color Computer Museum Store catalog 
and a 10% discount on all merchandise. Ideal 
gifts for computer buffs include chocolate calcu
lators, computer jewelry and sweatshirts sport
ing the first flip-flop ever designed. 

• invitations to Museum events and lectures. 

• an opportunity to participate in the develop
ment of the Museum by advising on acquisitions 
and programs. 

• priority admission to special lectures, events 
and exhibits. 

• free admission to The Computer Museum. 

• full library privileges with access to the 
Museum's extensive print and video archives. 

• a chance to be part of the Members Associa
tion that assists with Museum activities. 

Member Categories 
Join at the most appropriate level: 

Individual $25 
Individual Members and above receive all the 
benefits listed on the preceding page. 

Founder $250 
Founders and Contributors joining before June 
1984 will be recorded in the Museum archives 
as Founding Members. 

Contributor $500 

Patron $1000 
Patrons, Associates and Benefactors also 
receive a set of original modules, illustrating 
the first four computer generations. 

Associate $2500 

Benefactor $5000 
Benefactors will be recognized as contributing 
to the establishment of the Museum at its new 
location in downtown Boston. 

Museum Wharf 








