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INDUSTRIAL ROBOTS IN THE UNITED STATES

Jeff Burnstein, Public Relations
Robotics Industries Assoc.

P.O. Box 1366

Dearborn, M| 48121

The industrial robot was invented in the
United States about 25 years ago. In the de-
cades since then, worldwide confusion devel-
oped over the definition of industrial robot.
The problem arose because the term was used
to refer to automated equipment that did not
possess the special abilities of robots.
Robotic Industries Association (RIA) attemp-
ted to solve the problem by creating the
following definition that is now recognized
by most nations:

Industrial Robot - a reprogrammable, mul-
tifunctional manipulator designed to
move material, parts, tools or special-
ized devices through variable program-
med motions for the performance of a
variety of tasks.

The key words are 'reprogrammable, multi-
functional manipulator'. Unlike other forms
of automation, robots can be programmed to
do a variety of tasks, making them the most
versatile of manufacturing tools. Many ad-
vantages result from the robot's reprogram-
mability. Since robots can switch tasks with
a minimum of start-up and debugging costs, a
company is able to maximize its use of a pro-
ven design and reduce overall manufacturing
costs.

Currently, RIA estimates that some 13,000
industrial robots are installed in the Uni-
ted States (as compared with 50,000 in Ja-
pan). About 35% of the installations are in
the auto industry. Other major industries
using robots include home appliances, aero-
space, consumer goods, electronics, and off-
road vehicles. Recent developments that give
robots added intelligence such as machine
vision, tactile sensing, and mobility make
robots suitable for a wider range of indus-
tries. The near future will find robots
used increasingly in industries such as tex-
tiles, food processing, pharmaceuticals,
furniture, construction, and health care.

Robots offer substantial gains in manu-
facturing productivity, particularly when in-
tegrated into an automated system. The his-
tory of U.S. robot installations indicates
that robots increase productivity by 20-30%.
Since the majority of robots are applied to
existing machinery, companies using robots
can accelerate payback on current equipment
while reducing the need for new capital in-
vestment.

RIA believes that the future strength of
our nation depends upon American companies
becoming more productive and staying competi-
tive in world markets. Other nations have
recognized the need to automate and are mov-
ing ahead at full speed with government, in-
dustry and labor support. They have also
recognized the importance of robot technology
in achieving their goals. America will have
to develop this same cooperative commitment
to automation, and robots will play a key
noier

Despite the fact that the technology was
invented in America, the Japanese have be-
come the leaders at putting robots to use.
Estimates indicate that Japan has about
50,000 industrial robots installed. In the
mid-60s Japanese industries and government
agencies recognized that the vast producti-
vity potential of robots offered Japan a
chance to become a far more powerful manu-
facturing nation. Nearly a decade ago (1975)
Japan's Ministry of International Trade
(MITI) targeted robotics as an industry to
dominate. Incentive programs were created
to aid their domestic robot suppliers and en-
courage the use of robots. These incentives
included government sponsored research and
development projects, tax benefits to manu-
facturers and users as well as depreciation
allowances for robot users. National robot
leasing programs, and more recently, direct
funding of robotic sensor development re-
flect Japan's continuing commitment.

These programs have been extremely help-
ful to the approximately 200 Japanese robot
manufacturers and to the Japanese economy.
RIA seeks the same type of incentives from
the U.S. government to help insure that the
U.S. robot industry can be as strong and as

24 COMPUTERS and PEOPLE for March-April, 1985



beneficial for America's economy as Japan's
robot industry is for their nation. Robot
use is likely to top the 90,000 level in
America by 1990. It is important that the
domestic suppliers retain a large share of
the market so that jobs created in manufac-
turing robots are retained in the U.S.

The fear of robots by American workers
should be lessened by a greater awareness
of the following facts: 1) most current ro-
bot installations involve the selection of
a robot over another form of equipment, not
to replace a person; 2) robots in factories
generally perform the hazardous, boring, de-
moralizing and repetitive tasks that allow
workers to be removed from dangerous environ-
ments; 3) the increased productivity offered
by robots can pave the way to a shorter work
week, higher pay, and better working condi-
tions; 4) higher productivity means fewer
jobs lost to overseas manufacturers in com-
petitive industries.

The substantial threat to the American
worker is failure of U.S. industry to make
full use of robots and automation. In de-
clining industries, the failure to automate
can mean a massive loss of jobs when com-
petitive pressures put companies out of
business. In thriving industries, the fail-
ure to automate can lead to a major decline
if overseas companies use automation to be-
come more competitive. For example, the
highly successful Japanese auto and electron-
ics industries made extensive use of robots
to become formidable competitors for their
counterparts in America. These American in-
dustries have responded to the challenge,
but not before suffering major losses.

THE SCOTTISH POISONS INFORMATION BUREAU

A.T. Proudfoot and W.S.M. Davidson
The Royal Infirmary
Edinburgh, Scotland
(Based on a report in the ““Computer Bulletin”
for March 1984)

Dealing with acute poisoning poses a
serious burden on our National Health Ser-
vice. Each year it accounts for about
150,000 hospital admissions and even this
number is probably an underestimate of the
real size of the problem in the community.
Poisoning in toddlers is usually accident-
al and, in addition to drugs, involves
toiletries, cosmetics and the countless do-
mestic cleaning and decorating products
which we seem unable to prevent ourselves
from storing in cupboards underneath kitch-
en sinks. In contrast, adult poisoning is
most commonly self-inflicted, either in the

form of a drug overdose in a moment of dis-
tress or the use of 'magic' mushrooms,
'glue' or illicit drugs in search of a
'buzz'. Fortunately most episodes cause
relatively little harm although this is not
always predictable in the early stages.
Others result in serious illness and death.

Obviously it would be quite unreasonable
to expect doctors to know the ingredients
or effects of all the substances that might
be swallowed, inhaled or spilt on the skin
or how the resulting problems should be
managed. Appreciation of these difficulties
and awareness that the incidence of poison-
ing was rising rapidly led a Health Services
committee in 1962 to recommend the estab-
lishment of national poisons information
centres. The English and Scottish services
started operating in September 1963 and were
soon followed by others in Wales and North-
ern Ireland. They are basically telephone
answering services to give doctors concise
information on the features and treatment
of poisoning. Over the years information
has been collected on some ten thousand
products and stored in a paper file system.
The ingredients, possible fatal dose and
features and treatment of poisoning are
typed on one side of a standard sheet of
paper and filed alphabetically according to
product name in large ledgers.

Not surprisingly the system has become
unwieldy. There is considerable duplication
of information to minimise cross referencing
and comprehensive updating has become ex-
tremely difficult because there.is no in-
dex of products according to toxic ingredi-
ent or effect. Moreover the personnel an-
swering calls in the first instance includes
information officers, secretaries, nurses
and doctors none of whom is necessarily ex-
pert in poisoning, and it is difficult using
a paper system to indicate the urgent or im-
portant points which they should stress when
reading the information.

Initially we intended to store our data
in a microcomputer for in-house use but at
the last moment, early in 1980, we were in-
troduced to viewdata. This technology was
new to medicine but its potential was im-
mediately apparent -- it was simple to use,
attractive, could cross-reference with ease,
and colour and flashing words could be used
to convey urgency. About 84 per cent of
enquiries were already being satisfied by
reading from the paper files without refer-
ence to doctors and installation of rela-
tively inexpensive, easy-to-use terminals,
especially in busy hospital emergency de-
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partments, would allow doctors to access
the data directly and reduce the need for
Bureau staff to answer the telephone.

Before setting up the viewdata data base
we had to identify groups of products con-
taining the same toxic substance or having
the same toxic effect (e.g. all the pain-
killers containing aspirin, weedkillers con-
taining paraquat, etc.) and generate a uni-
que (page) number for each product since we
were changing from a system which was in-
dexed alphabetically to one which was numer-
ic. This was done using a microcomputer but
was bedevilled by -inconsistencies in the use
of spaces, hyphens and commas in the spell=
ing of chemical names over the years. Con-
siderable experimentation with different
colours and screen lay-outs was also under-
taken to obtain maximum clarity of presenta-
tion. Data transfer then began. The first
frame on each product in a group contains
its name, ingredients (provided they are not
confidential) and potentially fatal amount
but all link to one viewdata page which
gives the features and treatment of poison-
ing. In fact it transpired that more than
half the products in the data base could be
linked to about 200 pages on features and
treatment. Updating is thereby facilitated
and more likely to be complete. The project
was completed within the period of funding
(two years) and within its budget (£82,500).

Viewdata has come up to our expectations.
We believe it is a much better way of con-
veying basic information than having it
read over the telephone from an archaic pa-
per system by a non-expert. Language and
communication problems are eliminated and
doctors can take as much time as they re-
quire to assimilate the data. Already all
but one of Britain's poisons information
centres, 17 hospitals (including accident
and emergency departments, intensive care
units and clinical pharmacology departments)
and 18 general practices have terminals.
Moreover seven foreign countries have ex-
pressed interest in buying the data base.
Computerisation has also made it much easier
to keep information up-to-date.

DARTMOUTH COLLEGE REVOLUTIONIZING
HUMANITIES RESEARCH WITH COMPUTER
PROJECT ON DANTE

Robert P. Graham, Jr.
Dartmouth College News
3 Lebanon St.
Hanover, NH 03755
Six hundred and fifty years' accumulation
of commentary on the great literary classic

the "Divine Comedy'" written by Dante Alig-
hieri (1265-1321) -- much of it scattered
across two continents in libraries and pri-
vate collections -- will find new accessi-
bility and exposure in the 20th century
thanks to projects at Dartmouth College.

No other secular work in any culture has
attracted such an unbroken tradition of line-
by-line commentary as has Dante's 14th cen-
tury poem. And only a few libraries in the
world contain all of even the most signifi-
cant commentaries.

In an endeavor entitled The Dartmouth
Dante Project, the National Endowment for
the Humanities (NEH) has awarded Dartmouth
$120,000 plus $60,000 in matching funds to
produce a computerized data base equivalent
to 100,000 typed pages of the most signifi-
cant commentaries. The project is expected
to produce an important research tool for hu-
manistic study and would not have been poss-
ible without the computer.

In a second complementary project, NEH has
awarded Dartmouth $237,867 for two years to
offer six-week summer institutes for under-
graduate teachers featuring intensive study
of Dante and his '"'Divine Comedy.' The ''Di-
vine Comedy'" increasingly is being taught in
undergraduate humanities courses across the
country, but most of the teachers leading
these courses are not Dante specialists and
are not familiar with important recent re-
search which has radically revised tradi-
tional views of Dante's work.

Dante's remarkable work, ''Divine Comedy,"
recounting in three stages the tale of his
journey through hell ('"Inferno'), purgatory
(""Purgatorio'") and heaven (''Paradiso'), was
written as if it were an extension of the
Bible. It is considered a magnificent syn-
thesis of human knowledge in the 14th cen-
tury. Dante also broke new ground by writing
his masterpiece of 14,000 lines in vernacular
Jtalian instead of the more scholarly Latin,
thereby helping to establish Italian as the
literary language of his country.

Almost immediately after his death in
1321, scholars were drawn to conduct a line-
by-line examination of his voluminous text,
beginning with his sons Iacopo and Pietro,
as well as Giovanni Boccaccio, a 14th cen-
tury poet and storyteller who held the first
chair of Dante studies in Florence. Other
commentators have included 19th century King
John of Saxony and American poet Henry Wads-

worth Longfellow.
(please turn to page 27)
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Newsletter — Continued from page 26

The commentary tradition has continued
to the present so that currently there are’
about 125 completed works of commentary in
existence. But therein lies the chief prob-
lem. To do a thorough review of commentar-
ies on a single point may well require trav-
el to distant libraries or weeks of waiting
for interlibrary loans. For example, it
would take two full days of work to review
Cornell University's renowned holdings of
commentary on a single verse of Dante's poem.

With access to Dartmouth's data base -- a
collection of information organized especial-
ly for rapid search and retrieval -- such

consultation would only take minutes. More
importantly, many a closed door to understand-
ing certain passages may be re-opened when
thorough review of all significant commentar-
ies is possible, an exciting research possi-
bility.

For example, it would take two full days
of work to review Cornell University's re-
nowned holdings of commentary on a single
verse of Dante's poem. With access to Dart-
mouth's data base -- a collection of informa-
tion organized especially, for rapid search
and retrieval -- such consultation would only
take minutes. More importantly, many a
closed door to understanding certain pas-
sages may be re-opened when thorough review
of all significant commentaries is possible,
an exciting research possibility.

The project will provide easy on-screen
instructions and sophisticated index and
(please turn to page 11)

McGhee — Continued from page 14

serious problems. First of all, they are
stubborn, so it is difficult to get them to
do what you want. Secondly, the fuel they
run on is not very dense. Hay is harder to
carry around than gasoline. Thirdly, 250 1b
is not always enough, especially for a modern
army. If you want to put a radar system on
the top of a mountain, for example, it may be
very difficult to break it down into 250 1b
modules and the mule may throw a critical
piece off his back. So the U.S. Army launch-
ed a project through the Defense Advanced
Research Projects Agency (DARPA) in the
second half of the 1960s to try to realize

a new kind of vehicle. They did not get

what they wanted but they did get some sci-
entifically significant results.

I shall now talk about something that is
a reality. This is a Swiss-manufactured
machine called the Menzi Muck (possibly the
name sounds better in Swiss). It has five
legs, or maybe four legs and one arm, and
like insects it exhibits limb specialization.
You might think of it as a kind of mechanical
praying mantis which happens to be interest-
ed in excavation. The rear portion of the
machine is a very powerful arm capable of
excavation or of cutting trees with a special
tool. The back two legs are for mobility,
so they have wheels associated with them.
There is no power in those wheels, the pow-
er comes from the scoop. And in the middle,
there is a pair of legs whose function is
stabilization.

(continued in next issue)

Berkeley — Continued from page 22

ture may often be usefully imagined, studied,
and tested by means of a model that is a con-
venient, small-scale reproduction of the pro-
posed structure, provided the model reproduces
approximately all the important features. A
model may be static, or still; it may be dy-
namic, or moving, like a toy electric train.
All models are incomplete; and all deductions
from the behavior of working models are sub-
ject to the source of errors that the analogy
may be deficient or incomplete.

Common everyday examples of models in-
clude:

- maps / such as a map of a town showing
the location of all streets

- timetables / which show the sequence of
stations along a railroad, and the
times of scheduled trains

- tree-like networks / such as one which
shows how water supply pipes come in-

to a house, branch here and there,
and have shut-off valves at certain
points

Models are a good field for the applica-
tion of computers, and simulation is a sub-
ject with extensive program languages, a
host of professionals, and much packaged
software. But most people do well with non-
computer models that use maps, indexes, pen-
cil and paper, and their minds. Q

Union of Concerned Scientists — Contd. from p 18

We can prevent the world from becoming even
less secure than it is today. The momentum
behind the development of space weaponry may
be strong and getting stronger, but it can
be stopped. We can stop it. To do so, how-
ver, we must speak up now. Q
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Games and Puzzles for Nimble Minds— and Computers

It is fun to use one’s mind, and it is fun to use the
artificial mind of a computer. We publish here a variety
of puzzles and problems, related in one way or another
to computer game playing and computer puzzle solving,

Neil Macdonald
Assistant Editor

or to programming a computer to understand and use
free and unconstrained natural language.

We hope these puzzles will entertain and challenge
the readers of Computers and People.

NAYMANDIDGE

In this kind of puzzle an array of random or pseudo-
random digits (“produced by Nature’) has been subject-
ed to a “definite systematic operation” (“‘chosen by Na-
ture”). The problem (“which Man is faced with”) is to
figure out what was Nature’s operation.

A “definite systematic operation” meets the follow-
ing requirements: the operation must be performed on
all the digits of a definite class which can be designated;
the result must display some kind of evident, systematic,
rational order and completely remove some kind of ran-
domness; the operation must be expressible in not more
than four English words. (But Man can use more words
to express the solution and still win.)

NAYMANDIDGE 8503

88974869322132663567
423474918190450732655.5
69335786667578538325
05023633779315294067
64409450889614417718
12480405457268613737
31101168604658376324.3
882236047844208579723
86801201253603088733
5307105090020040080 4
MAXIMDIDGE

“In this kind of puzzle, a maxim (common saying, prov-
erb, some good advice, etc.) using 14 or fewer different
letters is enciphered (using a simple substitution cipher)
into the 10 decimal digits or equivalent signs, plus a few
more signs. To compress any extra letters into the set
of signs, the encipherer may use puns, minor misspellings,
equivalents (like CS or KS for X), etc. But the spaces
between words are kept. (

MAXIMDIDGE 8503

06 o+ Zmo
VO#H ¥ xzZopow OO0
OH VP=EQ 00,

NUMBLES

A “numble” is an arithmetical problem in which: dig-
its have been replaced by capital letters; and there are
two messages, one which can be read right away, and a
second one in the digit cipher. ‘The problem is to solve

-for the digits. Each capital letter in the arithmetical

problem stands for just one digit 0 to 9. A digit may
be répresented by more than one letter. The second
message, expressed in numerical digits, is to be translat-
ed (using the same key) into letters so that it may be
read; but the spelling may use puns or deliberate (but
evident) misspellings, or may be otherwise irregular, to
discourage cryptanalytic methods of deciphering.

NUMBLE 8503

THEY
*KNOW
TTASH

AWYHDO
ANAWT
NKYO

=WKSENOH
1095X X948Y 8782103

Our thanks to the following persons for sending us
solutions: TP. Finn, Indianapolis, IN — Numble 8501,
Maximdidge 8501; Steven Shulman, Maximdidge 8501,
Naymandidge 8501, Numble 8501.

N N O N O OO 0 ©

SOLUTIONS
MAXIMDIDGE 8501: It is better to be sure than sorry.
NUMBLE 8501: Your son is as you are."
NAYMANDIDGE 8501: Make diagonal of 4’s.

NAYMANDIDGE 8501

6 8 0 24676 365072 4>3
38 1 255222238 4 7
3 7 8 75 28 ) 6 49 3
05 0 59414 241395
03 8 6 9 3 540591238
7 1 1 5204060725
4 8 5 4 36383561942
05 4 6 4 485964227

4 7 5 99816658178
07 2886 3022161272
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