






















The Computer and The Image 

Computers' ability to manipulate and 
create images has changed radically in 
the last twenty years. Images take large 
amounts of memory to store, and corre­
spondingly large amounts of computer 
time to process. Computer imaging of all 
kinds has benefitted directly from the 
steady decline in the cost of computer 
memory and processor cycles. Still most 
uses of computer graphics and image 
processing are confined to the work­
place and research laboratory. For ex­
ample, the animation possible on a 
personal computer is based on stick 
figures, in contrast to the 1984 two minute 
"cartoon" with three-dimensional fig­
ures made by Lucasfilm with the help of 
a Cray XMP and ten VAXes. 

The image gallery both reflects the 
history of this application and provides 
a glimpse into the future. Many of the 
fruits of computer imaging are easily 
comprehended, yet are rarely seen in 
public. Those programs that run off the 
Museum's mainframes will undoubtedly 
be available one day on the individual 
workstation or home computer. 

The gallery's frontispiece is a large 
Landsat mosaic spanning a 300 mile 
square region of Southern New England 
and New York. The image relied on dig­
ital techniques, both for its capture 
(there is no camera on Landsat. only an 
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instrument that measures the bright­
ness of one point at a time) and for its 
enhancement and assembly. 

This leads into a section on image 
processing. Working exhibits allow the 
visitor to degrade the resolution and 
number of shades of grey on a digital 
image of his/her own face and pan 
around a Landsat picture of eastern 
Massachusetts showing detail down to 
a scale of 30 meters. 

On display is the first picture of 
another planet taken from a vantage 
point in space. The data was sent back 
by Mariner 4 during its 1965 Mars fly-by. 
While the data slowly emerged from the 
printer, the project scientists, eagerly 
awaiting their first closeup view of 
Mars, hand color-coded and stapled up 
the strips of printer paper. The result 
looks rather like a child's painting, but 
does reveal some Martian craters. 

In the computer graphic technology 
section, two cases show graphic input 
and output devices. Rare items include 
the Rand Tablet and the crystal globe 
from MIT's "Kludge" terminal-one of 
the first geometric input devices. A video 
shows early graphics projects, from Ivan 
Sutherland's Sketchpad to the General 
Motors DAC-l. one of the first uses of 
computers in industrial design. 

Several exhibits use the fine view 

Andrew Kristoffy; Research Assistant 
for the gallery. first took a picture of his 
face. Then after it is stored in the com­
puter, he can color each grey level dif­
ferently to achieve an "Andy Warhol" 
look or begin to understand coloring of 
grey levels in order to bring out particu­
lar aspects of any image. 

Associate Director and Curator of 
The Computer Museum, Dr. Oliver B.R. 
Strimpel. and Harvard University pro­
fessor, Dr. Benoit B. Mande1brot, also 
an IBM Fellow at the Thomas J. Watson 
Research Center, are shown standing 
with "Fractal P1anetrise," an artificial 
computer generated landscape in "The 
Computer and the Image," a major gal­
lery at The Computer Museum. Fractals 
are mathematical objects developed by 
Dr. Mande1brot and have been used as 
models of natural phenomena such as 
turbulent fluid flow and the shapes of 
rivers and coastlines. Fractals have re­
cently played a role in the synthesis 
of artificia11andscapes for the film 
industry. 



of downtown Boston from the gallery 
window as a starting point: a television 
camera captures an image for the visitor 
to color in digitally. a plotter continu­
ously draws differently colored and 
shaded views, and a video shows both a 
walk through a 3-dimensional database 
of the city as well as an exhilarating 
range of special effects applied to 
stretch a 2-dimensional version of the 
view into "2Vz" dimensions. 

The techniques of realistic image 
synthesis are shown in the section, 
Building an Image. Lighting, subtle 
color shading, the simulation of texture, 
transparency, reflections, and refrac­
tions of light are all shown. For many 
years, researchers in computer graphic 
realism used the data set that graphi­
cally reproduced Martin Newell's tea­
pot to test their methods. The original 
teapot is now on show here in a mini 
stage set, next to a computer generated 
rendering of itself, complete with artifi­
cial colored lights. Here too you can 
browse through 3-dimensional computer 
models of houses on offer by a commer­
cial builder. 

A section on computer-aided design 
shows images and objects designed 
with the help of a machine. Examples 
range from parts of a Boeing 757 to an 
Olympic running shoe. At interactive 
stations visitors can design a car and 
complete the design of an electrical cir­
cuit. A large high precision pen plotter 
draws the artwork required to fabricate 
a microprocessor chip. 

Interactive demonstrations allow 
the visitor to make hislher own fractals 
and cellular automata. Both are useful 
models of some natural phenomena, 
and rely on computer graphics for their 
investigation. Fractals are useful in 
generating artificallandscapes, several 
of which are shown here. 

Color by Numbers! Using a mouse, the 
visitor can instantly re-color this land-

Pen plotter drawing the view from the 
gallery window programmed by Geof­
frey Dutton for the HP 7586B connected 
to the VAX 750. The color and hatching 
denote properties such as distance, 

scape, selecting the season and then 
mixing the paint (the proportions of red, 

height and type of object, and are 
varied between one plot and the next. 
The drawing consists of 185 polygons 
which were digitized by tracing over 
a photograph. 

blue, and yellow) desired for each of 
the objects. 
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In a section entitled Simulation. a 
video shows examples from the model­
ling of galaxy collisions to the interac­
tion of a DNA molecule with a drug. The 
fantasy world of SPACEWAR!. the first 
computer game written by MIT hackers 
on the DEC PDP-l computer in 1962. is 
demonstrated on special occasions on 
the PDP-I. and otherwise runs on a mod­
ern micro. Visitors can also fly a Cessna 
using a flight simulation program. A 
video shows state-of-the-art use of 
graphics in flight simulation. landscape 
synthesis. educci:tion and advertising. 

Perhaps the most appealing use of 
computer graphics is in the making of 
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films. both for animation and for the 
creation of convincing fictitious scenes. 
A computer animation theater shows a 
series of films from the earliest use of 
key frame inbetweening to the latest 
offering from Lucasfilm. completed in 
August 1984. 

The visitor should be able to sense 
the excitement and challenges of this 
rapidly changing field in computer ap­
plications. as well as absorb many of its 
fundamental concepts. Much of the film. 
video material and working demonstra­
tions will be updated to keep abreast of 
developments. 

Eiji Kuge of NEC uses the NEC PC 
to simulate a pantograph. A signed 
nineteenth century pantograph pro­
vides the backdrop for a contemporary 
model that allows the visitor to under­
stand how this drawing instrument 
works. Then. the scale of the same 
drawing can be rapidly changed 
using the personal computer. 

Martin "Shag" Graetz. who with Stan­
ley Schultz and John McKenzie got the 
PDP-l up and running with SpaceWar!. 
plays a game with a novice. 



The Integrated Circuit: 
Origins and Impacts 
Dr. Robert N. Noyce 

As I was driving in tonight. I was 
listening to a Chrysler ad pointing out 
that the company was 60 years old. I 
think of Chrysler and the auto industry 
as old. Then, I thought. the semiconduc­
tor business must be reaching middle 
age, since it is now over 30. 

In 1954, the semiconductor business 
amounted to 25 million dollars, the 
growth sequence then was 35, 80, 140, 
210, 360, and then 550 million by 1960. 
Half the business was in transistors; 
silicon accounted for a relatively small 
share. 
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In the fifties, everyone was trying to 
figure out new and better ways of mak­
ing transistors. At one of the solid state 
circuits conferences, an explorers kit, 
designed to keep you from getting lost in 
the woods, was displayed. It consisted 
of a box with a small cube of germanium 
and three pieces of wire. If you got lost. 
you were to start making a point contact 
transistor. Whereupon ten people would 
lean over your shoulder and say, "That's 
not the way to do it. " Then, you would 
turn around and ask. "Where am I?" 

At the time, germanium alloy tran­
sistors were made by putting indium on 
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top of semiconductor germanium and 
melting it just enough to dissolve some 
of the germanium and then recrystaliz­
ing it on both sides to make a PNP 
transistor. 

One baffling research question was 
why germanium, when it was heated 
and then cooled in the laboratory, 
changed from N to P type. Simultane­
ously, transistors were being manufac­
tured with N type germanium on the 
factory because the indium acted as a 
getter to pick up all the impurities in­
stead of converting the germanium. 

In the mid-fifties , the thinnest possi­
ble transistor was a fraction of a mil and 
a mil was a megacycle so these weren't 
very useful for anything except for hear­
ing aids. 

Between '54 and '55, we started wor­
rying about diffusion as a way of getting 
impurities into the semiconductors, giv­
ing good control of the depth dimension. 
The problem was to get control of the 
other dimensions. Some of the first work 
was done at Philco because the semi­
conductor group worked right across the 
hall from the laboratory that was work­
ing on etching shadow mask tubes for 
color television. They were experiencec' 
with photo engraving, which turned out 
to work a lot better. 

The invention of the planar transis­
tor by Jean Hoerni further set the stage 
for the birth of the integrated circuit. 
Planar transistors solved the problem of 
impurities on the surface of the transis­
tors and at their junctions that had been 
lousing up the specified characteristics. 
Hoerni's idea was to leave the silicon 
dioxide, a very good insulator, on top of 
the transistor when it was being dif­
fused, thus forming a protective cover. 

The government gave further im­
petus by their interest in getting things 
into smaller packages. The Air Force 
project Tinker Toy and the concept of 
molecular engineering didn't really 
work very well, but it did let everyone 
know that there was an interest in get­
ting things small. A square inch chip 
with ten thousand transistors was very 
labor intensive: each transistor had 
to be attached by a couple of wires 
and soldered down. There had to be a 
smarter way. 

I remembered that when I was in 
college, I could slave over something, 
finally get the right answer, hand in my 
paper and it would come back with big 
red markings on it. My physics professor 
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would say I did it the hard way. Then 
he'd jot down a couple of sentences 
which clearly made it much easier for me 
by using some other method. I guess 
that is what stuck with me because one 
of the characteristics of an inventor is 
that he is lazy and doesn't like to do it the 
hard way. Putting those 20,000 wires on 
10,000 chips of silicon seemed like the 
hard way to me. 

Although the printed circuit board 
was starting to be used, the thought of 
printing a circuit on top of the transistors 
had not occurred. It was the genesis of 
the idea of the integrated circuit. All the 
elements were converging: photo en­
graving enabled reproduction and the 
planar transistor allowed conductors di­
rectly on top of it. Three ideas popped up 
at that time. One was junction isolation, 
which I patented, even though it turned 
out that Kurt Lehovic had thought of it 
years before at Sprague. J. Last at Fair­
child thought of the idea to etch the 
transistors apart. glue them down to 
something and if you still knew where 
they were you hopefully put them to­
gether. This idea had been previously 
patented at Bell Labs. The one I did get 
a patent on used intrinsic isolation, 
that is to use the silicon as an insulator. 
It didn't work well at first because by 
bombarding it with neutrons or doping 
it. leakage occurred and the life was too 
short. Junction isolation is now being 
broadly used. 

After the original concept was de­
veloped, things moved very slowly. One 
reason was the low yield on transistors: 
with 50% yield and ten transistors to­
gether, the final yield of one over two to 
the tenth is a small number. We didn't 
even consider putting a thousand tran­
sistors together. Another problem was 
that the early integrated circuits were 
very slow. And, of course, the market 
was opposed to this innovation. 

Progress followed the classic 
Moore's curve. Every year you could get 
something twice as complex as the year 
before. That extrapolates to a million 
elements in 1980. We didn't quite make 
that unless you allow for the introduc­
tion of new things like magnetic bub­
bles. The technology also changed from 
bi-polar to MOS. 

Costs are determined by complexity 
and the number of leads per square inch 
of silicon with problems setting to 
20,000. Starting with a %th inch wafer in 
1963, costs were reduced by increasing 
the size to 11/2 inch in '65 and two inches 

14 The Computer Museum Report Winter 1984/85 

,... 

~ 
o 
u "t-------1r-------t---+-" 

Cost of semiconductor memories. 

1963 1964 

1965 

Increase in wafer size helped decrease costs. 

% SEMICONDUCTOR PENETRATION-RAM 

100 

80 

60 

:E 40 
w 
C/) 

./ 
CORE V 

./ 

V 

o 

20 "" () 

40 

60 

o 
J:J 
m 

80 
./ 

V 
"" 20 ,....,.... , iEMlcoiDUCTIR -

1 a 1972 1975 1976 00 1973 1974 

Prepared in 1974, my prediction that semi­
conductor random access memories would 
account for 80% of the market in 1977 was 
on target. 

in 1970. The die size and area were also 
increased to reduce the density of de­
fects that would kill the surface. It be­
came possible to use an ever increasing 
area to put a circuit on and have it work. 
Circuit dimensions themselves have 
been reduced below the size of neurons, 
10 microns, and these are being used for 
speech synthesizers and other products. 
Today. we have two micron circuits and 
are talking about .7 microns, so we 
indeed are getting down to biological 
dimensions and it is conceivable to talk 
about things the brain can do. 

Other new ideas were important. 
One was MOS and the second was 
epitaxy. Prior to the use of epitaxy. only 
the surface could be more impure than 
the underlying material. This was an­
other bag of tricks. 

The first set of integrated circuits 
had straight Boolean functions. With 
progress the designers wanted complex­
ity with lots of leads out of a circuit and 
the semiconductor manufacturers just 
didn't like that at all. In addition, the 
more complex products had a lower de­
mand, and as manufacturers we were 
thinking of making millions of items. 
Simultaneously, the computer compa­
nies in the early seventies were talking 
about tens of thousands per year. One 
kind of chip, however, was like heroin to 
the computer designers and that was 
memory. Give them a little bit and they 
want more. Thus, memory chips became 
a major standard product. 

What has the chip wrought? 

The chip has been one of the main 
elements allowing the ubiquity of com­
puters. Computers, as tools and devices 
to help train people to think logically 
and work precisely. have caused a major 
revolution in education, business, gov­
ernment. and all aspects of society. 
The telecommunications manufacturers 
would have us believe that every tele­
phone in the world will be a computer 
terminal. 

Some people fear this idea, just as I 
feared the telephone. One day. when I 
was quite young, my folks were out and 
left me alone. The telephone rang. I 
panicked, picked it up, and said, "Hello, 
nobody's home." Then hung it up. To­
day I can't imagine living without a 
telephone. 

Let me point out a couple of other 
changes that I've observed. The first 
computer in an automobile only con­
trolled the non-skid brake and exhaust 



Announcing 
anewera 
ofinte~ted 
electronics 

and it cost twice as much as the car and 
filled the whole trunk. In fact, the rear 
seat had to be used as well in order to 
install the computer. Today, computers in 
cars do ten times more work and cost 
about $30. They are less expensive than 
a mechanical carburetor and will pay 
for itself in the first year in gas savings. 

Jobs in the future are not going to 
require the skills of the past. One­
hundred-and-fifty years ago, 50% of the 
American labor force was employed on 
the farm. Fifty years ago the greatest 
proportion was in manufacturing. Today 
that is about 20%. These latest statistics 
are inaccurate because the categories 
have not changed with the economy. 
Intel is included in the manufacturing 
sector, even though only 30% of our 
people actually touch any products that 
are shipped. Most of our employees sell. 
keep books, or even do such useful work 
as design the next generation of prod­
ucts . Today, more than 50% of the labor 
force is working with information. 

The computer is the major tool that 
can help information workers. It's a 
productivity enhancer for people who 
work with ideas as well as for people 
who work with things. It will allow 
more human use of human beings. 
Dull repetitive tasks are the first to go. 
For example, retyping a letter for one 
mistake, or reformatting a marketing 
forecast. 

The tradition of liberal arts educa­
tion was designed to allow people to 
understand and communicate in society. 

Grammar, rhetoric and logic came first. 
and then the quantitative studies of 
arithmetic, music with its geometrical 
relationships, geometry and astronomy 
followed. The same task is essential 
today. The student has new tools to help 
understand the continuing accelerating 
advances in technology. Most students 
will be working with a computer in 
some way. 

It's not necessary for society to 
break down into C.p. Snow's two cultures 
in which those who do not work with 
technology are left behind those who 
have the modern tools to become pro­
ductive. Despite the advances in tech­
nology, math, science and engineering 
are not attracting enough people in the 
U. S. The power of our computers that can 
help people as tools is growing beyond 
common imagination. 

The Computer Museum has the 
CDC 6600, the first production super­
computer from 1963. It cost more than $3 
million and only had 500,000 transistors. 
That will be available on a single chip 
within a couple of years and everyone 
can have a supercomputer. All the edu­
cational institutions have a challenge 
to make this work for the science and 
liberal arts. 

The microprocessor or microcomputer 
was introduced by Intel in 1971 . 
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FROM THE COMPUTER MUSEUM STORE 

Each quarter we will be using this 
space to offer special gift items and rec­
ommended titles to our membership and 
friends. 

At long last! The First Artiliciallntelli· 
gence Coloring Book by Harold Cohen, 
Becky Cohen and Penny Nii. 
"Teach a computer how to draw? Artist 
Harold Cohen does just that. Find out 
how by eavesdropping on an illustrated 
conversation between the artist and an 
inquisitive pair of children, sharing with 
them stimulating ideas about decision­
making, coloring, art, and the creative 
process in general. 
"Intellectually and visually exciting, this 
book is for people of all ages who are 
curious about creating art with comput­
ers. With 35 computer-made drawings, 
ready to be colored and framed ." 
Cloth bound, 128 pages, 9" x 12". 
Published by William Kaufmann, Inc. 

On the occasion of a recent talk by 
the artist we asked him to autograph a 
limited number of copies of the book. 
We would like to offer these to you. 
$21.95 (members $19.95) 

A charming gift book! Sing a Song of 
Software by Leonard J. Soltzberg. 
"The first book of poems about com­
puters, software, programs, and our 
complex love-hate relationship with 
them all. Thirty poems- illustrated 
with fascinating computer-generated 
graphics- capture both the frustration 
and excitement of the nerve-jangling, 
often funny, world of computers and 
computer people. 
"These verses will draw a wry tinge of 
deja vu from computer professionals, 
will appeal to computer neophytes, and 
curious non-computer people who can 
all use the extensive glossary of com­
puter terminology." 
Published by William Kaufmann, Inc. 
Cloth bound, 7" x 7" (it looks just like a 
floppy! ), 96 pages. $9.95 (members $8.95) 
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An insider's look at the quest for the 
intelligent machine! The Cognitive 
Computer by Roger C. Schank with 
Peter G . Childers. "This book describes 
the fascinating story of Professor 
Schank's search for the intelligent ma­
chine of tomorrow. It presents AI as an 
investigation into human understanding 
through which we learn not only about 
computers but about the complexities of 
our own intelligence. Schank's goal is 
to achieve cognitive understanding in 
computers-to create machines that 
will learn or change as a result of ex­
perience and be able to formulate new 
information. 

"The cognitive computer of tomorrow 
will create a new computer revolution 
in which we all take part- and Roger 
Schank's research will have paved the 
way." 
Published by Addison- Wesley. Hard­
cover, 6If4' x 9If4', 288 pages. $17.95 
(members $16.l5) 

A best seller in The Museum Store! Art 
and The Computer by Melvin 1. Prueitt. 
"This book. with an introduction by Carl 
Sagan-written for both the novice and 
the professional- provides a report on 
some of the fine work being produced 
by artists using computers. It discusses 
problems in computer picture produc­
tion, and explains how they have been 
solved. The book also demonstrates 
various methods of displaying scientific 
data and mathematical formulations 
that often turn out to be quite aesthetic." 
Published by McGraw-Hill. Paperbound, 
265 pages with 65 illustrations, 25 in full 
color. $29.95 (members $26.95) 

Hard-to-find and Rare Books! For the 
collector, The Computer Museum Store 
offers a smalL but select group, of both 
new and used hard to find titles. Almost 

NAME 

ADDRESS 

Happy New Year! The Computer Era 
1985 Calendar published for The Com­
puter Museum in conjunction with Moco, 
Inc. A full-color, spiral bound, 13 month 
(December 84- December 85) calendar 
graphically illustrating robotics and 
artificial intelligence. It includes dates 
for 1985 scheduled computer conferences 
as well as important dates in computer 
history. Spread size: 12" x 18". 
Originally $6.95 each, now just $4.95 
each or two for $6.95 (members $4.45 
each, two for $6.25) 

Special Oller to readers of The 
Computer Museum Report: For every 
Museum tote bag you purchase, we 
will include a sturdy and handsome dis­
kette holder. Each diskette holder will 
store up to three 5V.' floppies safely and 
securely. Gray canvas tote with red 
core memory computer museum logo. 
Together a $17.50 value. $14.50 
(members $13.05) 

all are out of print. Availability varies 
and all are subject to prior sale. Please 
call the Museum Store for additional in­
formation . 617-426-2800 ext. 307. 

DAY PHONE 
---

CITY STATE ZIP 
---

Method of Payment L! --'-! --'---'---'---'---'---'---'---'---'---'---'---'---'--'-! ] I 
Minimum charge order: $15.00 Card Number 
o Check or money order enclosed (no COD's) 
o Visa 0 Am Ex 0 Mastercard 

~Interbank No. ~ .:..IJ (Mastercard only) I 
Signature Exp . date: ~ ----------------- ----- --

QUAN. DESCRIPTION UNIT COST TOTAL 
----------------,--

Please add $2.50 10 cover posta ge & handling charges for 
the fi rst item ordered ; add 50~ for ea ch additiona l item. 

Tha nk you. Your purchases help to s uppor t the museum. 

__________ -L_ 

SUBTOTAL 
f------1 

MASS. 5% TAX 

SHIPPING 

TOTAL ENCLOSED L-__ --' 



Spring 1985 Program Series 

Thul'Sdays at 7 p.m. 

February 7 
Mike Parker. President . Bitstream Inc. 
Typography for Image-makers: 
Tools and Their Uses 

February 14 
Benoit Mandelbrot & Richard Voss. 
Harvard University and IBM 
Fractals: How to Imitate the Mountains and the Clouds 
and Create Wild and Wonderful New Shapes 

February 17 
There will be no program; Museum will be open. 

February 21 
Regis McKenna. President. Regis McKenna Inc . 
Marketing Technology Companies in Changing Times 

February 28 
Steven Wolfram. Institute for Advanced Study. 
Princeton University 
Computation and the Complexity of Nature 

March 7 
Jan Rajchman. Vice President of 
Research Information Sciences (retired). RCA 
Memories 1945-1950: The Basis of the Modern Computer 

March 14 
Ed Fredkin. Chairman. Fredkin Enterprises S.A. 
The Billiard Ball Model for Computation 

March 21 
There will be no program; Museum will be open. 

March 28 
Charles Bachman. President. 
Bachman Information Systems. Inc . 
Futures in Business Modeling Systems 

April 4 
Russell Noftsker. President. Symbolics 
Artificial Intelligence: From Software Concepts 
to Hardware Architecture 

Aprilll 
Dr. Norman G. Anderson and Dr. Leigh N. Anderson 
Argonne National Laboratory 
A Computerized Parts List for Man 

April 18 
Sherry Turkle. Massachusetts Institute of Technology 
The Second Self: Computers and the Human Spirit 

April 25 
Alvy Ray Smith. Director of 
Computer Graphics Research. Lucasfilm Ltd. 
Computer Graphics in the Movies 

Sundays at 4 p.m. 

February 10 
David Nelson. Vice President of 
Research & Development. Apollo Computer 
From the first of the High Performance Workstations 
to the Present 

February 17 
There will be no program; Museum will be open. 

February 24 
Martin Graetz. Alan Kotok. and Steven Russell. 
authors of SpaceWar! 
The Making of the first Interactive Computer Video Game 

March 3 
Adam Osborne. President. Paperback Software International 
Past. Present and Future 

March 10 
Keith Reid-Green. author of Games Computers Play 
A-Maze Your Friends! How to Generate 
and Run Through Realistic Computer Mazes 

March 17 
Dean M. Winkler. Sr. Design Engineer. VCA Teletronics; 
& John Sanborn. Video Artist & Director 
The Making of Renaissance: 
Merging Computer Graphics and Video 

March 24 
Alexander Schure. Chancellor. New York Institute of Technology 
Computer Graphics at NYIT: Outstanding films from one of the 
world's leading Computer Graphics Centers 

March 31 
Don Lynn. D.l. Lynn Associates 
Scientific Investigation of the Shroud of Turin: 
An Image Processing Case History 

April 7 
Easter: There will be no program; Museum will be open. 

April 14 
James F. Blinn. Computer Graphics Lab. 
NASA Jet Propulsion Laboratory 
The Rise and Fall of Realism in Computer Graphics 

April 21 
Stephen Benton. Massachusetts Institute of Technology 
and Polaroid Corporation 
Computer Holographics 

April 28 
Carver Mead. California Institute of Technology 
Archaeology of Electron Devices: 
The Origins of the Silicon Compiler 

Join us for a series of informal and informative talks by the people 
who are making computing history - past, present and future. 

All programs will take place in The 
Computer Museum Auditorium. Admission 
to the programs is free for Computer 
Museum members. and free to others with 
admission to the Museum: $4 for adults; $2 
for students and senior citizens. Reserved 
seats are available to members by sending 
$2 per seat per program to Majie Zeller. 

Programs Coordinator. The Computer 
Museum. 300 Congress Street. Boston. MA 
02210. Please make checks payable to The 
Computer Museum and clearly indicate 
which program(s) you plan to attend. Seats 
may also be reserved by paying $2 at the 
door up to one half hour before the program 
begins. 

Sponsored in part by grants from the 
Bank of Boston and Digital Equipment 
Corporation. 

The Computer Museum 



THE END BIT 0000000001 
The Rand Tablet and Stylus, 1962 

The Rand tablet was one of the first de­
vices to allow freehand drawings to be 
input directly into a computer. Its pen­
like stylus sensed pulses of electricity 
coursing through the tablet's fine grid 
of conductors, fixing a position to within 
a hundredth of an inch across the tab­
let's 11 inch square surface. 

During the 1960's, the tablet was used for 
experiments in the input and machine 
recognition of handwritten roman and 
Chinese characters, as well as for in­
teractive simulations, especially of 
biological systems. Many of these pro­
grams were written in GRAIL (graphical 
input language). 

Donated by the Rand Corporation in 1984; 
on display in the gallery "The Computer 
and the Image." 


