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Gordon Bell and Russell Noftsker cutting 
the ribbon at the June 18th Smart 
Machines opening. 
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A Historical 
Tillleline 

of Artificial 
Intelligence 

and Robotics 
Gwen Bell and Leah Hutten 

~e Smart Machines exhibition has two historical components. A timeline, on display at the .I. ~ntrance to the exhibit, chronicles the major milestones to 1979. The Robot Theatre displays a 
collection of historic robots through the early 1980s. This article is intended as a synthesis of these 
two exhibits. 

Precursors 

1738 
Jacques de 
Vaucanson builds 
a mechanical 
duck to tour and 
raise money for the 
inventor's experi­
ments for creating 
life artificially . The 
copper duck 
quacks, bathes, 
drinks water, eats 
grain, digests it. 
and voids. 

1818 
The book. Franken­
stein, by Mary 
Shelley, includes 
the first description 
of creating a man­
made being, who 
becomes a fearful 
monster. 

1900 
At the Paris World's 
Fair, Torres y 
Quevedo demon­
strates an electro­
mechanical 
machine that can 
play selected chess 
end games. 

1920 
Karel Capek writes 
the play R.U.R. 
(Rossum's Universal 
Robots) in which 
robots are pro­
duced by an 
Englishman 
named Rossum. 
The name, Rossum, 
is derived from the 
Czech word for 

Precursors 
I I I 

Cotutesy 01 BeMman Archives 

Drawing of de 
Vaucanson'sduck, 

reason, while robot 
is a Czech word for 
worker. The 
popularity of the 
play led to the 
widespread 
adoption of the 
word robot. 

1942 
Isaac Asirnov 
publishes "Rillla­
roillld" in the 
March issue of 
AstOilllding, in 
which he intro­
duces the Three 
Laws of Robotics. 

Photo courtesy of Leonardo y Quevedo 

Torres y Quevedo's chess player. 

This is the first 
known use of the 
term "robotics." 

1943 
Warren McCulloch 
and Walter Pitts 
propose that the 
behavior of the 
brain can be 
treated as a 
network of neurons 
that behave like 
on-off switches. 

1947 
Only a year after 
the completion of 
ENIAC, the first 
electronic com­
puter, Arthur 
Samuel proposes to 
build a computer 
to play checkers. 

1948 
Norbert Wiener 
coins the term 
cybernetics, a 
philosophical 
perspective for 
describing 
interacting systems 
in terms of 
exchange of 
information. 

1949 
The Debate Begins: 
Can Machines 
Think? 

On Jillle 9, at 
Manchester 
University's Lister 
Oration, British 
brain surgeon Sir 
Geoffrey Jefferson 

states, "Not illltil a 
machine can write 
a sonnet or com­
pose a concerto 
because of 
thoughts and 
emotions felt. and 
not by the chance 
fall of symbols, 
could we agree 
that machine 
equals brain -
that is, not only 
write it but know 
that it had written 
it. No mechanism 
could feel (and not 
merely artificially 
signal, an easy 
contrivance) 
pleasure at its 
successes, grief 
when its valves 
fuse, be warmed 
by flattery, be 
made miserable 
by its mistakes, be 
charmed by sex, 
be angry or 
miserable when it 
cannot get what it 
wants ." 

The Turing test. 

The Debate Begins: 
Can Machines ihink? 
I 

On Jillle 11 , The 
London Times 
quotes the 
mathematician 
Alan Turing, "I do 
not see why it (the 
machine) should 
not enter anyone 
of the fields 
normally covered 
by the human 
intellect. and 
eventually 
compete on equal 
terms. I do not 
think you can 
even draw the line 
about sonnets, 
though the 
comparison is 
perhaps a little bit 
unfair because a 
sonnet written by 
a machine will be 
better appreciated 
by another 
machine." 

Wustraoon courtesy Of Joseph Debn 
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In New York, 
Claude Shannon's 
paper to the 
Institute of Radio 
Engineers pro­
poses two com­
puter chess 
strategies that are 
still in use. The 
first is to look at all 
the choices up to a 
fixed depth and 
the second is to 
look at a selected 
few to greater 
depth. 

In the 1950s robots 
and artificial 
intelligence (AJ,) 
start evolving 
along separate 
tracks, 

1951 
Turing creates a 
standard test to 
answer: " Can 
machines think?" 
If a computer, on 
the basis of written 
replies to ques­
tions, could not be 
distinguished from 
a human respon­
dent, then it must 
be "thinking ." 

1954 
George e. DevoL 
Jr. , applies for the 
first US patent for 
an industrial robot. 
He calls it "unima­
tion" for short. 

1956 
John McCarthy of 
Dartmouth 
convenes the 
Dartmouth 
Summer Research 
Project on Artificial 
Intelligence, 
marking the birth 
of the field. 

Herbert Simon, 
Allen Newell, and 
J.e. Shaw write 
"Logic Theorist, " 
one of the earliest 
programs to 
investigate the use 
of heuristics in 
problem solving. 

1957 
John McCarthy 
and Marvin 
Minsky found the 
first artificial 
intelligence 
laboratory at MJ.T. 

Simon, Newell and 
Shaw write the 
pioneering, 
"General Problem 
Solver. " It is the 
first program that 
solves a problem 
that it hadn't been 
specially pro­
grammed to solve. 

1958 
Simon, Newell and 
Shaw design and 
use the first list 
processing 
program, IPL-V. 

1959 
McCarthy creates 
LISP. Unlike other 
current program­
ming languages, 
LISP is designed to 
work with English 
words and 
phrases. A key 
feature is that the 
data and pro­
grams are simply 
lists in parentheses, 
allowing a 
program to treat 
another program 
- or itself - as 
data. This 
characteristic 
greatly eases the 
kind of program­
ming that attempts 
to model human 
thought. 

Frank Rosenblatt 
invents an 
ingenious evi­
dence-weighing 
machine called a 
"Perceptron." It is 
supposed to 
recognize pattems 
by their parts 
without regard to 
their relationships. 

In the 1960s, the 
Department of 
Defense Advanced 
Research Project 
Agency (DARPA) 
provides large­
scale funds for 
artificial intelli­
gence research at 
Carnegie-Mellon 

Photo Dan McCoy j Rmnbow 

University, 
Massachusetts 
Institute of 
Technology and 
Stanford Univer­
sity. 

Joe Engelberger, 
the entrepreneur, 
works tirelessly to 
get Joseph Devol's 
ideas for industrial 
robots into use. 
Engelberger even­
tually earns the 
title "Father of 
Robotics. " 

1961 
James Slagle 
writes a Symbolic 
Automatic 
Integrator (SAINT) 
to solve elemen­
tary symbolic 
integration 
problems at the 
level of a good 
college freshman. 

SAD-SAM (Syntac­
tic Appraiser and 
Diagrammer -
Semantic Analyz­
ing Machine) is 
p rogrammed by 
Robert Lindsay at 
Carnegie Institute 
of Technology. 
The program 
accepts English 
sentences about 
kinship relations, 
builds a data base 
and answers 
questions about 
the facts it has 
stored. 

SAD-SAM INPUT: 
John is Mary's 
son . 

SAO-SAM OUTPUT 
Mary's brother 
is John's 
uncle; M ary's 
mother is 
John's grand­
mother, etc. 

1962 
Engelberger 
founds Unimation, 
the first industrial 
robot company. 
The Unimate M ark 
II robot welcomes 
visitors into the 
Museum's Smart 
Machines Gallery. 

Unimate courtesy of National Museum of American History. Smithsonian Inslitul1on. 

Samuel's checkers 
p rogram, which 
has the ability to 
learn from its 
mistakes, p lays at 
the masters lev el. 

McCarthy 
Creates LISP 
I I 

1951 1954 1956 1957 1958 1959 1961 
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1962 

1963 
McCarthy leaves 
M .LT. and founds 
Stanford 
University's 
artificial intelli­
gence laboratory. 

A t Rancho Los 
Amigos Hospital 
an orthotic arm is 
designed to aid a 
paralyzed person. 

community. The 
PDP-6's architec­
ture is particularly 
suited for running 
LISP programs. 

Edward Feigen­
baum and Bruce 
Buchanan 
conceptualize 
expert systems 
and start the 
Dendral project. 

Photo Dan McCoy ( Rambow 

Rancho Arm. on loan from Stanford Univers1ly. 
Stanford. Calif. 

Stanford University 
modifies the 
Rancho Arm to be 
controlled by a 
computer . 

1965 
A five fingered 
aluminum 
prosthetic hand is 
developed by 
Rajko Tomovic at 
The University of 
Belgrade. 

The PDP-6 be­
comes the work­
horse machine for 
the artificial 
intelligence 

Hubert Dreyfus' 
paper "Alchemy 
and Artificial 
Intelligence," is 
published by The 
Rand Corporation. 
His assertation that 
"Even though 
machines can 
perform intelligent 
tasks, the evidence 
against their eveF 
becoming able to 
be really, humanly 
intelligent, is 
overwhelming, " 
leads to debates 
and research that 
continue into the 
1980s. 

illustration Rajko Tomovic 

Tomovic Hand. on loan from Tom Callaghan. 
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Photo Johns HopkIns UniverSity 

Beast, gut of Johns Hopkins University, Laurel, MD. 

Scientists at Johns 
Hopkins University 
create the Beast 
(Mod II) as an 
experiment to 
replicate animal 
behavior in a 
robot. When it gets 
"hungry" (low 
batteries), it uses 
sonar and a 
photocell array to 
find "food" (wall 
power outlets) . 
Pressure-sensitive 
switches perform 
the fine guiding of 
its prongs into the 
wall socket. 

1967 
Television cameras 
controlled by a 
remote computer 
are added to the 
Stanford Cart, 
permitting it to 
follow a white line 
on a road. 

1968 
Engelberger 
travels to Japan 
and grants 
Kawasaki the right 
to build Unimates 
in exchange for 
royalties. These 
are the first robots 
built in Japan. 

Bruce Buchanan 
and Edward 
Feigenbaum, 

Victor Scheinman 
and Larry Leifer 
build the "Orm," 
Norwegian for 
snake. This robot 
arm moves by 
selectively 
inflating groups of 
its 28 air sacks 
sandwiched 
between seven 
metal disks. Its 
design is later 
abandoned 
because its move­
ments could not be 
repeated accu­
rately. 

Photo Don McCoy j Rainbow 

Orm, on loan from Stanford University, Stanford , Calif. 

The Stanford Cart 
is built at the A.I. 
Lab to simulate a 
remotely con­
trolled Moon rover. 

1966 
The program 
ELIZA, written by 
Joe Weizenbaurn 
at MI.T., tries to 
assume the role of 
a nondirective 
therapist. It turns 
sentences into 

1966 

questions and 
responds to key 
words about 
feelings and 
family . 

Richard 
Greenblatt's 
MacHac is the first 
machine to 
achieve a Class C 
rating in the 
National Chess 
Association (ap­
proaching the 
level of a serious 
weekend amateur 
player). 

1967 
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working with 
Chemist and 
Nobel Laureate 
Joshua Lederberg, 
complete DEN­
ORAL, an expert 
system for generat­
ing explanatory 
hypotheses in 
organic chemistry. 

Marvin Minsky 
constructs the 12-
jointed Tentacle 
Arm, which can 
reach around 
obstacles. A PDP-6 
computer is used 

1968 

for control and 
hydraulic fluids for 
power. 

Seymour Papert 
writes "The 
Artificial Intelli­
gence of Hubert L. 
Dreyfus: A Budget 
of Falacies." In it. 
he states, "It is 
cowardice to . 
assure us that the 
computer is barred 
by its finite 
number of states 
from encroaching 
further into areas 
of activity ... 
(regarded) as 
'uniquely human'." 

1969 
Shakey, the first 
integrated robot 
system equipped 
with a TV camera 
and other sensors, 
slowly roams 
through the rooms 
of The Stanford 
Research Institute, 
guided by the 
remote radio 
control of an SDS-
940 computer. 

The Original 
Stanford Arm, the 
first successful 
electrically­
powered com­
puter-controlled 
robot arm, is 
constructed by 
Victor Scheinman. 
It is used to 
develop industrial 
assembly tech­
niques for robots. 

\ 

PhOto~ Fay FOIO 

12- jointed Tentacle Arm , on loan from Massachusetts 
Instttute of Technology, Cambridge, MA. 

In the 1970s, A.I, is 
recognized as a 
computer science 
discipline, and 
industrial robots 
are put to work in 
factories around 
the world, 

1970 
200 people attend 
the first meeting of 
the International 
Joint Conference 
on Artificial 
Intelligence 
(IJCAI) 

Terry Winograd 
integrates natural 
language under­
standing and 
knowledge about 
a world of table 
top b locks in 
SHRDLU, written for 
his doctoral thesis 
atM,I.T. 

1971 
France installs its 
first industrial 
robot. a Unimate, 
at Renault's R-5 
plant to build 
LeCar. 

Stanford Research 
Institute gives 
Shakey the ability 
to reason about its 
actions. Shakey 
radios information 
from its sonar and 
bump sensors to a 
room-sized 
computer (DEC 
PDP-lO and PDP-
15), which sends 
back commands 
to make Shakey 
move. The 
computer spends 
about half an hour 
to move Shakey 
one meter. 

DARPA funds a 
$15 million, five­
year research 
program to 
achieve <I break­
through in speech 
understanding. 

Photo Dan McCoy j Rainbow 

Stanford Ann, on loan from Stanford Universi ty, Stanford, CA. 

1969 

Industrial robots are 
put to work in 
factories around 
the world. 
I 
1970 1971 
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1972 
At the University of 
Aix -Marseille, 
Alain Colrnerauer 
develops the use of 
formal logic as a 
programming 
language, 
PROLOG. 

LUNAR, a natural­
language informa­
tion retrieval 
system, is com­
pleted by WcxxJs, 
Kaplan, and Nash­
Webber at Bolt, 
Beranek and 
Newman. LUNAR 
helps geologists 
access, compare 
and evaluate 
chemical-analysis 
data on moon rock 
and soil composi­
tion from the 
Apollo 11 mission. 

1973 
Yorick Wilks writes 
the first acceptable 
language transla­
tion program, 
which produces 
respectable French 
from small English 
paragraphs. 

1974 
The first commer­
cially available 
mini-computer 
controlled robot. 
T3 , is produced by 
Cincinnati Mila­
cron. 

The first World 
Computer Chess 
Tournament is 
held. 

CONS, the first 
computer built to 
optimize LISP, is 
completed by Tom 
Knight at M.I.T.'s 
AI. Lab. It is the 
precursor of CADR 
and the commer­
cial machines built 
at LMI and Sym­
bolics . 

1975 
MARGIE (Meaning 
Analysis, Response 
Generation, and 
Inference in 
English) is devel­
oped by Roger 
Schank and his 
students at the 
Stanford AI. 
Laboratory. 

1972 1973 

Photos courtesy at NASA l JPL. 

Mars Rover Prototypes, on loan from NASAl Jet 
Propulsion Laboratory, Pasadena, CA. 

Minsky develops 
the concept of 
frames as a 
convenient way to 
represent specific 
objects or con­
cepts. Each frame 
consists of a name 
and a series of slots 
that describe the 
object's or con­
cept's attributes. 

Unirnation has its 
first profitable 
year. 

1976 
The DARPA speech 
goals are met by 
the HEARSAY 
speech program 
developed at Car­
negie-Mellon 
University under 
the direction of Raj 
Reddy. It beats 
DARPA's goal of 
understanding 
90% of ordinary 
continuous speech 
using a vocabu­
lary of 1000 words . 

1977 
Hans Moravec 
equips the Stanford 
Cart with stereo 
vision. A televi­
sion camera that 
moves along a rail 
takes pictures of a 
given scene from 
several different 
angles, enabling 
the Cart to find the 
distance to 
obstacles in its 
path. 

In the USA Robert 
McGhee develops 
a hexapod 
walking machine 
controlled by a 

digital computer. 
In the USSR, 
scientists develop 
a hexapod walker 
controlled by a 
hybrid (analog 
and digital) 
computer. 

EMYCIN devel­
oped by William 
Von Melle, Edward 
Shortliffe, Bruce 
Buchanan, and 
Edward Feigen­
baum is the first 
expert system 
"shell. " A shell is a 
program that 
provides the 
framework for 
developing an 
expert system. The 
user supplies his 
own rules to build 
an expert system 
in the subject of his 
choice. 

The programs SAM 
(Script Applier 
Mechanism) and 
PAM (Plan Applier 
Mechanism) are 
developed by 
Roger Schank, 
Robert Abelson 
and their students 
at Yale University. 
SAM and PAM 
demonstrate the 
understanding of 
stories by using 
scripts and plans. 

The Jet Propulsion 
Laboratory builds 
two Rover proto­
types designed to 
explore Mars. To 
stay upright. the 
Hardware Proto­
type has caterpil­
lar tracks mounted 
on flexible legs. 

The first World 
Computer Chess 
Tournament is held. 

I I I 
1974 1975 1976 1977 
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The Software 
Prototype has both 
sensing ability and 
intelligence. 

1978 
The Mars Rover 
project is cancelled 
because NASA 
opts for a manned 
space program. 

GM unveils its 
production line, 
which uses a 
programmable 
universal machine 
for assembly 
(PUMA) system 
based on the 
Scheinman arm. 

Hans Berliner's 
backgammon 
program wins the 
world champion­
ship. 

Consight-I, by 
Steven Holland, 
Lothar Rossol and 
Mitchel Ward, is 
able to identify 
and sort randomly 
oriented parts on a 
moving factory 
conveyor belt. 
When the parts 
move under two 
converging light 
beams, the beams 
are split in two. 
This pattern is 
detected by a 
computer 
connnected to a 
television camera. 
Consight-I consists 
of a Vicarm robot 
arm controlled by 
a PDP 11 / 45 
computer. Com­
merical versions 
use an arm by 
Cincinatti Mila­
cron. 

1979 
After seven years 
of research , 
Moravec's refined 
Stanford Cart 
successfully 
traverses, without 
human interven ­
tion , a room strewn 
with chairs. 

Photo General Motors Research LabolOtor 1€'S 

Conslght, gift of General Motors Research laboratories, 
Warren, Mich. 

Pholo' Dan McCoyRcnnoow 

Stanford Cart, on loan from Stanford University, 
Stanford, CA. 
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CONTEMPORARY ROBOTS 
FROM THE MUSEUM'S 
COLLECTION 
1981 
Avatar represents 
a breed of per­
sonal home robots 
that evolved 
following the 
microcomputer 
revolution in the 
early 1980s. This 
robot can move 
without bumping 
into things, talk, 
and handle objects 
with its arm. 

1981 
The first direct 
drive (DD) arm by 
Talmo Kanade 
served as the 
prototype for DD 
arms used in 
industry today. 
The electric motors 
housed inside the 
joints eliminate the 
need for chains or 
tendons used in 
earlier robots. DD 
arms are fast and 
accurate because 
they minimize 
friction and 
backlash. 

1981 
One of three of 
Shigeo Hirose's 
robots at the 
museum, the 
quadruped can 
perform a compli­
cated task such as 
"feeling its way" up 
stairs of varying 
heights. It has 
contact sensors on 
the sides and 

Photo courtesy oj Tolteo Kanode 

Direct Drlve Arm-I, 
gift of Carnegie-Mellon 
University, Pittsburgh, Pa. 

Photo courtesy 01 Charles Balmet Jr 

Avatar on loan from Charles Balmer, Jr., Urbana, 
Ohio 

Direct 
Drive 
Arm-l 
I 
1981 
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bottom of its feet. 
When these are 
touched, the quad­
ruped responds 
with animal-like 
reflexes. Each leg 
contains an 
elegant mechani­
cal device that 
translates small 
motor movements 
inside the body 
into larger move­
ments of the legs. 

1983 
Odex is the first 
commercially 
available walking 
robot. It can work 
in dangerous 
places inaccessible 
to vehicles with 
wheels. These 
include radioac­
tive zones in 
nuclear power 
stations, military 
battlefields, and 
underground 
mines. Its legs can 
also serve as arms 
for lifting and 
moving objects. 

Odex-l 
I 
1983 

Photo courtesy of Odebcs Inc Anaheim caht 

Odex-l on loan from the Smithsonian Institution, 
Washington, D.C. 

1985 
Underwater rovers 
explore the ocean 
depths under 
remote control. The 
famous Titanic 
wreck was ex­
plored by a large 
rover called Argo, 
but most underwa­
ter rovers are used 
for more routine 
inspection tasks. 
The Sea Rover, 
designed by 
Christopher 
Nicholson. can 
dive to depths of 
up to 120 meters 
and travel at 1.5 
knots while 
relaying color 
video pictures from 
under the sea. 

Photo courtesy oC 5rugeo Huose 

Titan m (Quadruped) on loan from the Tokyo Institute 
of Technology, Tokyo, Japan 

Photo courtesy of Naval Systems International A 

Sea Rover, gill of Naval Systems International, a joint 
venture of Deep Sea Systems and Benthos, Inc., 
Falmouth, Mass. 
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Oct 4 
Sunday 
3PM 

Oct 11 
Sunday 
3PM 

Oct 18 
Sunday 
2-4PM 

Nov 1 
Sunday 
3PM 

Nov 6-8 

Frinight 
Saturday 

Sunday 

Calendar Fall 1987 

Britain's First Commercial Computer, The Leo I 
John M. M. Pinkerton, McLean Pinkerton Associates 
The use and design of Leo 1 will be illustrated with a 
period film and a talk by its chief engineer. 

The Society of the Mind: A Psychological Look at 
Artificial Intelligence 
Professor Marvin Minsky, MIT 

Whirlwind's Genesis and Descendants 
A panel discussion by the pioneers that built 
the Whirlwind computer at MIT and subsequently carried 
on the research and development at the MIT Lincoln 
Laboratory . 

Robots: A Recapitulation of Life 
Professor Hans Moravec, Carnegie-Mellon University 
An illustrated lecture by one of the field's innovators. 

Computer Games Weekend 
Classic and contemporary games will be available all 
weekend in the Museum galleries. 
25th Birthday party of Interactive Computer Games 
Panel Discussions: Computer Games, Past, Present 
and Future 
Second Intemational Core Wars Competition 
MicroMouse Demonstrations 

New From The Computer Museum Store 

The New Computer Museum Slide Rule Tie Bar 
The perfect gift for every math-minded man. This tie bar 
is based on the real thing, complete with A C, and D 
scales and a moveable cursor . Handsomely finished in 
antique gold. $22.50 post-paid (Members $20.25) 

,------------------------, 
DYES! I wcmt to become a Member of The Computer Museum. 

o $20 Student 0 $ 45 Family o $250 Sponsor 
o $30 Individual 0 $100 Donor o $500 Patron 

Members receive free admission for one full year, invitations to exhibit previews, advcmce 
notice of exhibitiions cmd lectures, invitations to members-only events, a subscription to our 
exciting quarterly magazine, The Computer Museum Report . cmd a 10% discount in the 
Museum Store. 

Enclosed is my check made payable to The Computer Museum for $ ____ _ 

or charge to: o VISA o MasterCard o Americcm Express 

Card # __________________ Expiration Date, ____ _ 

Signature _________________________ _ 

Narne __________________________ _ 

Adme$ __________________________ _ 

City _______________ State _____ Zip ___ _ 

The Computer Museum Report 

The Computer Museum 

The Computer Museum is a non-profit 
501(c)3 foundation that chronicles 
the evolution of information process­
ing through exhibitions, archives, 
publications, research and programs. 

Museum Hours: Summer: Open 
daily 10 - 5, Friday 10 - 9. Winter: 
Open Tuesday - Sunday 10 - 5, 
Friday 10 - 9. Open Mondays during 
Boston school vacation weeks, 10 - 5. 
Closed Thanksgiving, Christmas, and 
New Years Day. Hours are subject to 
change. 

Membership All members receive a 
membership card, free subscription to 
The Computer Museum Report, a 10% 
discount on merchandise from The 
Computer Museum Store, free 
admission and invitations to Museum 
previews. For more information 
contact MemberShip Coordinator at 
The Computer Museum, 300 Con­
gress Street, Boston, MA 02210. 
Telephone (617) 426-2800, 

Staff 

Joseph F. Cashen, Executive Director 

Dr. Gwen Bell, Founding President 
Lynn Hall, Registrar 
Tom Merrill, Exhibits Technician 

Dr. Oliver Strtmpel, Curator 
Michael Bergman, Exhibit Specialist 
Dr. Leah Hutten, Exhibits Developer 
Marc LeBlanc, Exhibits Intern 

Bonnie Turrentine, Education Birector 
Megan Hayes, Education Specialist 
Kurt Levitan, Education Assistant 
Gregory Schroeder, Operations/Visitor 
Coordinator 

Mark Hunt, Marketing Director 
Gail Jennes, Public Relations Manager 
Laura Goodman, Store Manager 
Robert Gates, Assistant Store Manager 
Nicole Chang, Weekend Store Manager 
Linda Holekamp, Communications 
Assistant 
Kathleen Keough, Functions Manager 

Michael N. Oleksiw IT, Development 
Director 
Scott Reilly, Development Assistant 
Susan Versailles, Membership 
Coordinator 

Matt Murray, Interim Business Manager 
Vannette Bastien, Accountant 
Line Lochar, Office Coordinator 

Germain DRK, 
Public Relations Advisors 
Abott Ames Advertising, 
Advertising Consultants 
Michael Scmd, Inc., 
Exhibit Planning Consultants 
Steve Nelson/Fay Foto, 
Dan McCoy/Rainbow, Photography 
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The End Bit 
0000000000000001 

BIPER-3, designed by Hiro­
fumi Miura and Isao Shi­

moyama in 1981 , was the 
first legged machine to 

balance itself dynamically. 
Like a person, its gait relies 

on its own fbrward momen­
tum. It has stilt-like legs and 

uses its hips to pick up its 
feet. This gives the machine 
a pronounced shuffling gait 

like Charlie Chaplin's stiff­
kneed walk. 

BIPER-3 can walk forward, 
backward, or sideways. 

On loan from the University 
of Tokyo, Tokyo, Japan 


