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-and he ordered it yesterday, from 
an American Hospital Supply Corpo­
ration warehouse 300 miles away. 
He gets same-day service on 25,000 
different supply items, because Bell 
System Data-Phone* service links 
his hospital to the warehouse over 
regular telephone lines. Prepunched 
cards containing order information 
are fed into card readers connected 
to Data-Phone sets which transmit 
the information from the hospital. 
*Service mark 
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ore information, call your 
phone Business Office and 
I talk with one of our Com­
ons Consulta.nts. And don't 
to call us early-because 
we can serve you best. 

'ou work with data commu­
, work with the Bell System. 

AT&T 
Id Associated Companies 
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SAN 

To the computer specialist 
who figures he'd show 'em how, 
if he ever got the chance: 

You've got the chance. 
Now Hewlett-Packard's in the computer business ... with 
a series of versatile, small, high-speed digital computers, 
so flexible, so well packaged that they're begging to go to 
work on the applications that only you can find ... and 
sell. We've got the products. We invite you to apply your 
computer engineering expertise either to advancing our 
line of computers and software or to marketing them. 
The choice is yours. 
Hewlett-Packard computers have been developed to give 
the working engineer a direct problem-solving interface 
with the electronic instruments manufactured by HP, 
letting him assemble his own computer-controlled 
instrumentation systems. They're designed to be equally 
effective as free-standing general-purpose problem solv­
ers. And there's a wealth of experience behind these 
computers-developed and manufactured by a dynamic 
company that's spent 25 successful years in the measure­
ment and data-handling business. 
As Hewlett-Packard computers open whole new avenues 
of measurement capability, so they open new opportu­
nities for the computer engineer whose education and 
experience are best rewarded by advancement in the field 
of computer technology. Choose your own course: in 
R&D, application engineering, software, marketing. 
We think our computer is going to revolutionize the 
measurement and data-handling business. Sound inter­
esting? Write Ray L. Wilbur, 1501 Page Mill Road, Palo 
Alto, California 94304. An equal opportunity employer. 

HEWLETT~PACKARD 

Designate No. 8 on Reader Service Card 
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When you sell 650 PDP-SIS computers in the S months since 
it was introduced, you develop a little confidence, and you 
start doing things differently. 

(The PDP-SIS is a full, general purpose,409612 bit word core 
memory, FORTRAN-speaking, expandable digital computer 
complete with ASR-33 teletype and software. It sells for 
$10,000 each. Generous quantity discounts.) 

For one thing, you think about stocking the computer, like 
other instrument makers stock voltmeters, even if nobody has 
ever done that before. And that's exactly what we've done. 
Effective· now, small quantity orders of the PDP-SIS are 
available off-the-shelf. Instantaneous delivery. Larger quanti­
ties still require a short delivery schedule. 

And secondly, we've put at least one in every field office we 
have - 22 of them. If you must have the computer that's in 
the field office, you back up your car open your trunk, and 
take it. We'll send the field office a replacement. That way, it 

becomes off-the-shelf instantaneous delivery not only in 
Maynard, Mass., but around the country. 

Mail and phone orders will be filled promptly, too. 

~----------------------------------------------------, 
Gentlemen: 
__ Enclosed find $10,000. 

Send computer. 
___ Send sales engineer. 
___ Just send free books, now. 

Maybe computer later. 
Name _______________________ __ 

Title __________________ __ 

Company _____________________ __ 

Address __ ~"~: ______________________________ ___ 

off-the-shelf 
computers 

COMPUTERS· MODULES 

DIGiT AL EQUIPMENT CORPORATION, Mayn3rd, Massachusetts 01754, Telephone: (617) 897·8<321 • Cambridge, Mass .• New Haven· Washington, D.C .• Parsippany, 
N.J .• Rochester, N. Y.· Philadelphia' Huntsville· Pittsburgh· Chicago' Denver ·Ann Arbor. Houston. Los Angeles' Palo Alto. Seattle· Carleton Place and Toronto, 
Ont. • Reading, England • Paris, France· Munich and Cologne, Germany· Sydney and West Perth, Australia. Modules distributed also through Allied Radio 
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Skull practice for 
creative program.m.ers 

This CalComp/Computer portrait of a growing boy is extremely helpful to anthropologists. 
Drawn from X-rays, it graphically reveals changes in bone structure in a normal child over 
a period of years. 

It's also a handy example of the kind of challenging assignments which creative pro­
grammers face week after week at CalComp. 

If you are a talented programmer with a large innovational "bump" (we just can't get away 
from the phrenological), CalComp would like to show you what's ahead (oops) in computer 
graphics. ' 

Challenges are coming out of our ears. 

Telephone, wire or write In confidence to Dept. A-8, California Computer Products, Inc., 
305 Muller, Anaheim, California 92803. (714) 774-9141. 

•••• (i) •• 
Standard of the Plotting Industry 
Designate No. 11 on Reader Service Card 



Professional Conduct 

In the July 1967 issue of the "Communications of the. 
Association for Computing Machinery" appears a statement 
of "Professional Conduct in Information Processing," which 
begins: 

This set of guidelines was adopted by the Counci( of 
the Association for Computing Machin~ry ... in the 
spirit of providing a guide to the members of the As­
sociation . . . for a high level of ethical conduct. 

The text of this document, because of its interest and im­
portance, is published in full on page 8 of this issue. 

Several aspects of this statement of professional conduct 
seem particularly significant to persons working in the field 
of computers and data processing, and to those readers of 
Computers and Automation who have followed the discussion 
of "Computers and Moral Questions" appearing in C&A. 

In the first place, here is a clear statement by a leading 
professional organization in the computer field that empha­
sizes that: 

• Persons in the computer field should have professional 
standards of conduct; 

• These standards should be stated, instead of being left 
unsaid or implied; 

• Computer persons should try to live up to these stan­
dards. 

Thus, in effect,. the Council of the ACM has recognized that 
a computer person has a special "social responsibility" de­
riving from his profession, in addition to the regular social 
responsibility that any member of society has. (The phrase 
"social responsibility," however, nowhere appears in the docu­
ment. ) So here is a big step forward for the "profession" of 
"information engineering." 

Second, there is a clear statement of responsibility for pro­
viding~ education: 

• A computer person should try "to provide opportunity 
and encouragement for the professional advancement 
and development of . . . those aspiring to become 
professionals with whom he comes in contact." 

This is all to the good too: a person who has learned some­
thing about computers should help other people learn some­
thing about computers. But it hardly seems reasonable that 
this should be restricted to only those persons "with whom 
he comes in contact." 

In addition, there is a statement of responsibility for in­
forming the "public" about computers: 

• A computer person should try "to extend public knowl­
edge, understanding and appreciation of computing 
machines and information processing and achieve­
ments in their application .... " 

COMPUTERS and AUTOMATION for September, 1967 
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EDITORIAL 

in the Computer Field 

.In other words, a computer person should try to help society 
(though the word "society" nowhere appears in the guidelines) 
understand the implications of computers for society. 

Also, there is expectation of change and development in 
the guidelines: 

• A computer person should "assist in the evolution of 
the set of guidelines." 

Here is an invitation for considering, discussing, and improv­
ing the standards of conduct. 

But the only parties referred to in the guidelines are these: 

- ACM members 
- the Council of the ACM 
- ACM authorities 
- the professional person 
- his employer 
- his clients 
- other professionals 
- the public 

There is no mention of any broader parties: no mention of 
country or nation; no mention of the International Compu­
tation Centre, the International Federation for Information 
Processing, the United Nations, or any other international 
bodies, by name or implication; no mention of society or the 
human race as a whole, except as "the public" - certainly 
an amorphous, faceless word in this context; no mention of 
the underdeveloped countries; no mention of minority groups; 
no recognition of the fact that the Association for Computing 
Machinery has, from its beginning in 1947, been an interna­
tional society with members from many countries, including 
those where the only employer or client in the computer field 
is a branch of the government. No mention of any of these 
parties or their interests is truly extraordinary. 

These glaring omissions make one think of a survey of 
crime without mentioning homicide, or a description of the 
planet earth without mentioning the oceans, or a summary 
of geometry without mentioning the circle. 

It would be good if the Council of the Association for 
Computing Machinery could give some thought to removing 
from the guidelines this narrowness, this ivory-towerness, this 
antisepticness - so as to make them more fit for use in 
today's tumultuous world of issues and conflicts. 

Editor 
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Professional Conduct in Information Processing 

INTRODUCTION 

This set of guidelines was adopted by the Council of the Association for Computing Machinery on No­
vember 11, 1966 in the spirit of providing a guide to the members of the Association. In the years to 
come this set of guidelines is expected to evolve into an effective means of preserving a high level of 
ethical conduct. In the meantime, it is planned that ACM members will use these guidelines in their 
own professional lives. T.hey are urged to refer ethical problems to the proper ACM authorities as 
specified in the Constitution and Bylaws to receive further guidance and in turn assist in the evolution 
of the set of guidelines. 

PREAMBLE 

The professional person, to uphold and advance the honor, dignity and effectiveness of the profession 
in the arts and sciences of information processing, and in keeping with high standards of competence 
and ethical conduct: Will be honest, forthright and impartial; will serve with loyalty his employer, 
clients and the public; will strive to increase the competence and prestige of the profession; will use 
his special knowledge and skill for the advancement of human welfare. 

1. Relations with the Public 

1.1 An ACM member will have proper regard for the health, privacy, safety and general welfare of 
the public in the performance of his professional duties. 

1.2 He will endeavor to extend public knowledge, understanding and appreciation of computing ma­
chines and information processing and achievements in their application, and will oppose any 
untrue, inaccurate or exaggerated statement or claims. 

1.3 He will express an opinion on a subject within his competence only when It IS founded on ade­
quate knowledge and honest conviction, and will properly qualify himself when expressing an 
opinion outside of his professional field. 

1.4 He will preface any partisan statement, criticisms or arguments that he may issue concerning 
information processing by clearly indicating on whose behalf they are made. 

2. Relations with Employers and Clients 

2.1 An ACM member will act in professional matters as a faithful agent or trustee for each employer 
or client and will not disclose private information belonging to any present or former employer 
or client without his consent. 

2.2 He will indicate to his employer or client the consequences to be expected if his professional judg­
ment is over-ruled. 

2.3 He will undertake only those professional assignments for which he is qualified and which the 
state of the art supports. 

2.4 He is responsible to his employer or client to meet specifications to which he is committed in tasks 
he performs and products he produces, and to design and develop systems that adequately perform 
their function and satisfy his employer's or client's operational needs. 

3. Relations with Other Professionals 

3.1 An ACM member will take care that credit for work is given to those to whom credit is prop­
erly due. 

3.2 He will endeavor to provide opportunity and encouragement for the professional development 
and advancement of professionals or those aspiring to become professionals with whom he comes 
in contact. 

3.3 He will not injure maliciously the professional reputation or practice of another person and will 
conduct professional competition on a high plane. If he has proof that another person has been 
unethical, illegal or unfair in his professional practice concerning information processing, he should 
so advise the proper authority. 

3.4 He will cooperate in advancing information processing by interchanging information and expe­
rience with other professionals and students and by contributing to public communications media 
and to the efforts of professional and scien tific societies and schools. 

8 COMPUTERS and AUTOMATION for September, 1967 
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MULTI-ACCESS FORUM 

WHAT IS COMPUTER SCIENCE? 

(An unsigned memorandum handed to the Editor when 
he was in Washington, D'.C. in July.) 

Professors of computer science are often asked: "Is there 
such a thing as computer science, and if there is, what is it?" 
The questions have a, simple answer: Wherever there are 
phenomena, there can be a science to describe and explain 
those phenomena. Thus, the simplest (and correct) answer 
to "What is botany?" is, "Botany is the study of plants." And 
zoology is the study of animals, astronomy the study of stars, 
and so on. Phenomena breed sciences. 

There are computers. Ergo, computer science is the study 
of compute,rs. It remains only to answer the objections to 
this statement. 

Objection 1. Only natural phenomena breed sciences, but 
computers are artificial, hence are whatever they are mad~ 
to be, hence obey no invariable laws, hence cannot be de­
scribed and explained. 

Answer. 1. The objection is patently false, since com­
puters and computer programs are' being described and 
explained daily. 2. The objection would equally rule out 
of science large portions of organic chemistry (substitute 
"silicones" for "computers"), physics (substitute "super­
conductivity" for "computers") and even zoology (sub­
stitute "hybrid corn" for "computers"). The objection 
would certainly rule out mathematics, but in any event 
its status as a natural science is idiosyncratic. 

Objection 2. The term "computer'; is not well defined, and 
its meaning will change with new developments, hence com­
puter science does not have a well-defined subject matter. 

Answer: The phenomena of all sciences change over 
time; the process of understanding assures that this will 
be the case. Astronomy did not originally include the 
study qf interstellar gases; physics did not include radio­
activity; psychology did not include the study of animal 
behavior. M'athematics was once defined as the "science 
of quantity." 

Objection 3. Computer science is the study of algorithms (or 
programs), not computers. 

Answer. 1. Showing deeper insight than they are some­
times credited with, the founders of the chief profes­
sional organization for computer science named it the 
Association for Computing Machinery. 2. In the defini-

COMPUTERS and AUTOMATION for September, 1967 

tion, "computers" means "living computers" - i.e., the 
hardware, their programs or algorithms, and all that 
goes with them. Computer science is the study of the 
phenomena surrounding computers. "Computers plus 
algorithms," "living computers," or simply "computers'" 
all come to the same thing - the same phenomena. 

Objection 4. Computers, like thermometers, are instruments, 
not phenomena. Instruments lead away to their user sciences; 
the behavior of instruments are subsumed as special topics 
in other sciences (not always the user sciences - electron 
microscopy belongs to physics, not biology). 

Answer. The computer is such a novel and complex 
instrument that its behavior is subsumed under no other 
science; its study does not lead away to user sciences, but 
to further study of computers. Hence, the computer is 
not just an instrument but a phenomenon as well, re­
quiring description and explanation. 

Objection 5. Computer science is a branch of electronics (or 
mathematics, psychology, etc.). 

Answer. To study computers, one may need to study 
some or all of these. Phenomena define the focus of a 
science, not its boundaries. Many of the phenomena of 
computers are also phenomena of some other science. 
The existence of biochemistry denies neither the existence 
of biology nor of chemistry. But it is not true that all 
of the· phenomena of computers are subsumed under any 
one existing science. 

Objection 6. Computers belong to engineering, not science. 

Answer. They belong to both, like electricity (physics 
and electrical engineering) or plants (botany and agri­
culture). Time will tell what professional specialization 
is desirable between analysis and synthesis, and between 
the pure study of computers and their application. 

Computer scientists will often join hands with colleag~es 
from other disciplines in common endeavor. Mostly, com­
puter scientists will study living computers with the same 
passion that others have studied plants, stars, glaciers, dye­
stuffs, and magnetism; and with the same confidence that in­
telligent, persistent curiosity will yield interesting and perhaps 
useful knowledge. 

9 



COMPUTERS AND SOME MORAL QUESTIONS - ROUNDUP 2 

COMPUTER PEOPLE OPPOSING WAR MIGHT CONVERT THEIR FEELINGS 
INTO ACTION BY SELECTING NON-WAR FIELDS IN WHICH TO WORK 

Edward Webster 
Roxbury, Mass. 

Your discussion of "Computers and Some Moral Questions" 
was of intense interest to me. First, if I may vote informally, 
let mine by YNNN. 

The landslide results of your initial tally of votes raises 
some questions. One might be the wording of question No. 
2, which makes an honest yes-no answer difficult for some­
one like myself. Is there a "right" and a "wrong" side in 
our present war (or any other)? 

The less rhetorical question concerns the political po­
tential of computer professionals in the context of the 
American "liberal" ethic which dominates our current do­
mestic and foreign policies. Typically, the liberal will pay 
lip service or take only token action in support of professed 
ideals. He refuses to accept risk - financial or otherwise -
and this lies at the heart of the powerlessness of the oppo­
sition to the cold war consensus. 

My concern is with the 114 people who voted "N" on 
question No. 2 (they would not accept employment in a 
company producing weapons for the "wrong" side). To 
see if computer people tend to be token liberals or not, C&A 
should try to find out if they are against the Vietnam war 
and if so, in what industry they are employed. If they want 
to avoid involvement in a war they don't think we should be 
fighting, they don't have much choice. 

Your own market reports indicate that the most heavy 
computerization is in defense-oriented industries such as 
electronics, aerospace, and research. In the Federal Gov­
ernment, 80% of computer capacity is in defense or in de­
fense-related agencies (DOD, AEC, NASA). All major 
computer manufacturers are deeply involved in producing 
equipments for the Vietnam war. Most universities do mili-

tary research, many in the area of ger.m warfare. Few of us 
are able to feel smugly non-involved. The only major fields 
of computer application which seem not to be fairly directly 
involved in the Vietnam war are finance and insurance. 

It would be an extremely significant development if com­
puter people opposing war were to convert their feelings 
into action by selecting non-war fields in which to work. 
Actually, this would mean many would temporarily have 
to leave their jobs, or at least stop producing. The impact 
of this, of course, lies in the fact that computer skills are 
critical right now. And they lie at the heart of the United 
States military establishment. Here is the political signifi­
cance of bringing moral questions before computer people. 

If this group could rise above token liberalism and accept 
risk for professed beliefs by refusing to work for firms sup­
porting the war, then, for the first time in many years, there 
would be an effective (and democratic) check upon the 
policies of the Administration. They would be making up 
for the default of Congressional check. 

Perhaps these 114 people are the nucleus of a kind of 
movement. This does not necessarily mean they are idealists. 

Abstract thinking is supposed to be the forte of pro­
grammers. They would be expected to be especially gifted 
in envisioning the real risks of military brinkmanship in to­
day's age of nuclear proliferation. Those that do, and who 
act to check our present policies, will be doing so not out of 
idealism, but in hard-headed realization that by so doing 
they increase the chances that their children might be able 
to grow and live in an undevastated world. 

You are certainly to be congratulated on your bold and 
stimulating editorial policy. 

COMPUTER MAGAZINES MUST DISCUSS SOCIAL, POLITICAL, 
AND MORAL PROBLEMS RELATED TO COMPUTERS 

L. Mezei 
Associate Professor of Computer Science 
University of Toronto 
Toronto, Ontario, Canada 

Magazines such as yours must discuss social, political and 
moral problems of importance. This stems from the function 
of magazines - 'and of professional societies - not only to 
pass on individual bits of information, but to help integrate 
and summarize it and thus assist the reader in arriving at 
an overall view of the relevant areas. Surveys are one of the 
important contributions of your publications; why limit these 
to counting gadgets and their users? Let us begin to count 
the uses! This is the type of information the individual can­
not gather for himself to help him make ethical and moral 
decisions. How many computers are involved with the Viet­
nam war? With disarmament efforts? With the space 
program? With crime fighting and prevention? Antipollu­
tion? Chemical and bacteriological warfare? War on pov­
erty? Civil liberties? Cigarette advertizing? Education? 
Political campaigns? Public Health? 

10 

We need this information to help us decide the type of 
action we may wish to take: 

1. Individual action, e.g., refusing a job we believe is 
not in the best interests of society. 

2. Action through our professional bodies, e.g., enforce­
ment of a code of professional ethics by the Associa­
tion for Computing Machinery. 

3. Drawing certain trends to the attention of our col­
leagues, the administrators of our institutions, our 
legislators and the public, so that they can take 
appropriate action if they decide to do so. 

We need these matters discussed in our publications to 
help us discern the trends. 

By curselves we may see the green trees near us, without 
being aware that the forest may be burning. 

COMPUTERS and AUTOMATION for September, 1967 



LEAVE POLITICAL OPINIONS OUT OF YOUR MAGAZINE 

Jack H. Hazlehurst 
Programmer 
Kenilworth, III. 

Please leave political OpInIOnS to the likes of "The New 
Republic" and the "National Review." What's wrong with 
an all-technical publication? Our field needs something to 
fill in the gap between "Datamation" and the "Journal of 

the ACM," and, at least so far, C&A has been doing this. 
And please again - no more of those "polls." You'll have 

statisticians who try to design valid sampling methods blow­
ing their brains out. 

HUMAN BEHAVIOR COULD LIMIT DATA BANKS - AN ENLIGHTENING .EXAMPLE 

Martin Edgeton 
White Plains, N.Y. 

Among all the current discussion of the "pros and cons," 
work continues on developing techniques for establishing and 
operating large, comprehensive Data Banks. Good will and 
foresight will be two major attributes required of those who 
find themselves in charge of such operations. If Data Banks 
are to come close to the power and scope proj ected for them 
in current discussions, some real problems related to the 
natural shortcomings of the human beings responsible for the 
care and feeding of Data Banks must be faced and overcome. 

An example taken from a subject area of great interest, 
although not yet covered by a computerized Data Bank, will 
illustrate this fundamental problem of dependence on human 
beings. (Whether this is considered a strength or weakness 
of the proposed systems depends on one's viewpoint and 
obj ectives. ) 

The data file rooms (commonly called "morgues") of large 
metropolitan newspapers are outstanding examples of con­
tinually updated Data Banks, providing large mass storage. 
and rapid access. The facts held in these files are, practically 
speaking, countless in number. The file organization is pre­
sumably arranged to optimize the types of rapid retrieval 
necessary in newspaper work, by name or subject. As with 
any library, research-type requests requiring extensive cross­
referencing probably take somewhat longer, and may have 
lower priority. But, short of complete text-scanning, the sys­
tems depend on some indexing schemes, human or automatic, 
to make the material accessible. 

It might be imagined that on a subject of great interest to 
millions of people, and of vital concern to newspapers them­
selves, all of the power and resources of these existing Data 
Banks would be brought to bear to help resolve the issue. 
Yet, as the following example will illustrate, a very simple 
and key factor in a situation can be completely overlooked 
because nobody thought of setting up the correct indexing; 
.Jr because those for whom the fact might be damaging or 
embarrassing did not fulfil their responsibility to get the facts 
into the system properly. 

The question chosen as an interesting and practical example 
of what might be requested from a comprehensive Data Bank 
is: "What human action, in connection with the power systems 
involved, could have triggered the great power blackout on 
the east coast of the United States at 5: 15 p.m. on Nov. 9, 
1965?" 

The reply which would probably be obtained (although not 
necessarily the reply with the highest probability of being 
true) on the basis of 'the amount of news coverage in the 
period immediately following the event, is that Jay Hounsell, 
age 11, of Conway, New Hampshire, had struck a telephone 
pole with a stick at the instant that the lights went out in 
Conway, although this was, of course, purely coincidental. 
(N.Y. Times, Nov. 12, 1965, p. 36.) 

COMPUTERS and AUTOMATION for September, 1967 

Another specific reply, which would seem to be much more 
meaningful, apparently never found its way into the Times' 
files. That story was carried by a suburban paper, well down 
in an Associated Press item, almost a year after the blackout: 
"Harold Smith, chief engineer of Ontario Hydro, said the 
blackout occurred after a minor adjustment to a transformer 
at the Sir Adam Beck power plant caused an alteration of the 
character of the current flowing through the plant. The 
change tripped a relay which shut down one line, overloading 
others and leading to the blackout." (The Repo.rter Dispatch, 
White Plains, N.Y., Nov. 3, 1966, p. 5.) 

Most of this information had already been publicized, but 
the primary cause of the relay tripping (a transformer adjust­
ment error made at 5: 15 p.m. at the Sir Adam Beck Plant) 
had not previously been disclosed, even though it obviously 
should have been known to the Beck plant operations people 
as soon as it happened. The Ontario Hydro employees were 
undoubtedly not in as free a position to admit their blame 
as was the actually blameless boy in Conway, New Hampshire. 
The boy's prompt admission of his supposed responsibility 
was quickly put into the newspaper Data Banks as a light 
touch to this potentially grim story, but the very pertinent 
information from the Beck plant did not enter the Data Banks 
for a year, and may not even now be accessible by any easy 
index access route. 

From thIS example, one may conclude, not surprisingly, 
that a supposedly universal Data Bank will suffer from 
serious data lapses if one expects individuals (or organiza­
tions) to voluntarily submit to it data which might em­
barrass them or their organization, or reveal their blame or 
guilt, or their failure to produce or perform as expected. 
Even in the context of corporate Data Banks, one may 
expect a significant amount of natural human "cover-up" 
at various points up and down the line in the data flow 
toward the Data Bank. The suggested depth of indexing of 
"troublesome" facts may well be less than adequate, if the 
indexing is done by the submitter of the facts. 

There may of course be resistance to compulsory dis­
closure of formerly private facts to a Data Bank. Not only 
do individuals like to keep their personal privacy, but corpo­
rations will suffer if their private files become known to 
the government through the Data Bank operations. Entirely 
apart from any question of honesty or legality, certain affairs 
of a business must be preserved as business confidences, or 
else the business operations may suffer. Since knowledge is 
power, one gives up to the Data Bank controllers some 
power over oneself, whether one is a person or a corporation. 
It is only human, then, to try to keep "bad news" out. Those 
who have been thinking that future Data Banks would deliver 
complete information conveniently, may need to make some 
changes in their thinking. 
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COMPUTER ANALYSIS - AND INEQUALITIES IN VOTING POWER 

Neil Macdonald 
Assistant Editor 
Computers and Automation 

The results of research which utilized mathematical-com­
puter analysis to measure effective voting power under various 
systems for electing the President of the United States were 
presented in testimony before the Senate Subcommittee on 
Constitutional Amendments on July 14; 1967. A summary 
of that testimony follows: 

( 1) The existing Electoral College system discriminates 
against voters of the small and middle sized states by giving 
citizens of the more populous states an exc_essive amount of 
voting power. Citizens of states like New York and Cali­
fornia have over two-and-one-half times as much chance to 
affect the election of the president as residents of some of 
the smaller states and more than three times as much chance as 
citizens of the District of Columbia. Disparities in voting 
power of over 200% have been demonstrated and disparities 
of over 100% are not uncommQn. Citizens of 32 states and 
the District of Columbia have less than average voting 
power. 

( 2 ) Proportional plans under which the electoral votes 
of each state would be divided in proportion to the candi­
dates' state-wide vote discriminate against residents of the 
large and middle sized states by giving citizens in the smaller 
states a greatly excessive voting power. Under such proposed 
plans citizens of states like Nevada and Alaska would have 
more than four times as much chance to affect the election 
of the president as residents of N ew York or California. Dis­
parities of over 300% have been demonstrated. Moreover, 
under such plans 170,080,480 citizens of 35 states and the 
District of Columbia - over 90% of the total population -
would have less than average voting power. 

(3) District plans under which each state would elect 
two electors at large and one from each congressional district 
also discriminate against the large and middle sized states 
by placing excessive voting power in the hands of citizens of 
the smaller states. Even under an ideal system in which con­
gressional districts within each state would be equal in popu­
lation, citizens of less populous states would have over two-

and-one-half times the voting power of cItlzens in some of 
the larger states. Disparities of over 100% are common. 
168,014,360 citizens of 34 states - again over 90% of the 
total population - would have less than average voting 
power. Moreover, because the election would be based upon 
congressional districts which may not be uniform in popula­
tion, even citizens of the same state would not all have the 
same voting power and the disparities already demonstrated 
would be increased. Gerrymandering, which would be pos­
sible under this plan, is beyond the scope of this analysis. 

( 4) In a direct presidential election all citizens would 
have equal voting power and an equal chance to affect the 
outcome of the election. No other existing or proposed 
plan can even come close to yielding such equality. 

(5) There is evidence to suggest, as many people have 
long suspected, that the inequalities in voting power under 
the present Electoral College may be reflected in such prac­
tical matters as the allocation of campaign finances and other 
resources, the selection of candidates, and the effectiveness 
of third parties. 

The relationship between computers and the law is be­
coming increasingly important, as evidenced by the above 
testimony. 

An even more impressive example of the legal acceptance 
of computers was recently demonstrated in a decision by the 
New York Court of Appeals. In passing judgment on various 
plans presented in two reapportionment cases, the" Court 
struck down the proposed plans, stating as follows: "In the 
case before us, a considered judgment is impossible without 
computer analyses (of the various voting situations), and, 
accordingly, there is no alternative but to require the Boards 
(presenting the voting plans) to come forward with such 
analyses and demonstrate the validity of the plans which 
th~y have submitted to the Court." 

Thus the Court held that for these particular cases, com­
puter analysis is not only admissible and significant, but 
absolutely necessary. 

COMPUTER RESEARCH INFORMATION AVAILABLE FROM NASA 

National Aeronautics and Space Administration 
Washington, D.C. 20546 

The National Aeronautics and Space Administration pub­
lishes short technical summaries, "Tech Briefs," which sum­
marize specific innovations derived from the U.S. space 
program. Copies of these briefs are available to the public, 
and may be obtained from the Clearinghouse for Federal 
Scientific and. Technical Information, Springfield, Virginia 
22151. Additional information may be obtained from the 
addresses listed below. All inquiries should include the 
reference number. 

The following is a listing of recent NASA "Tech Briefs" 
of some interest to computer people: 
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• Translator Program Converts Computer Printout into 
Braille Language IRef. B67-10087 I COSMIC, 
Univ. of Ga., Athens, Ga. 30601 

• Computer Program Calculates Monotonic Maximum 
Likelihood Estimates Using Method of Reversals / 
Ref. B67-10136 I COSMIC, Univ. of Ga., Athens, 
Ga. 30601 

• A Power-Spectral-Density Computer Program I Ref. 
B67-10160 I COSMIC, Univ. of Ga., Athens, Ga. 
30601 

• Data Retrieval System Provides Unlimited Hardware 
Design Information I Ref. B67-10170 I Tech­
nology Utilization Officer, Manned Spacecraft 
Center, Houston, Tex. 77058 

• Structural Analysis and Matrix Interpretive System 
(SAMIS) I Ref. B67-10171 I COSMIC, Univ. of 
Ga., Athens, Ga. 30601 
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STANDARD OPERATING-SYSTEMS INPUT LANGUAGE 

M. H. 'Perstein, Member 
USASI X3.4.2 
System Development Corp. 
2500 Colorado Ave. 
Santa Monica, Calif. 90406 

The USASI Working Group X3.4.2 on Programming 
Language Specifications is seeking opinions on the need for 
and feasibility of specifying a standard operating-systems 
input language. The request stems from a proposal that 
the Group undertake preliminary activity in this area. 

If a need exists, it is most probably in the area of time­
sharing systems, but a standard may reasonably include 
top-level communication with batch-processing systems as 

well. A standard might begin with the methods for "logging 
on" and "off", and go as far as seems reasonable. 

The computing industry is urged to comment on the pro­
posed standard. Should top-level input language to operating 
systems be standardized? Is it possible? What are the diffi­
culties? How far should it go? etc. 
culties? How far should it go, etc? 

Please send all responses, suggestions and comments to me 
at the above address. 

ISA INSTRUMENTATION INDEX - A NEW QUARTERLY 

Instrument Society of America 
530 William Penn Place 
Pittsburgh, Pa. 15219 

The Instrument Society of America (ISA) has commenced 
publication of a new quarterly, the ISA Instrumentation 
Index. The reference covers ISA-published literature in­
cluding proceedings of its annual conferences and symposia; 
articles appearing in its monthly journal, Instrumentation 
Technology, and in the quarterly ISA Transacti.ons; special 
purpose monographs and standards; and journals translated 
from Russian and Chinese. 

The Index is divided into three sections. In the first sec­
tion, key terms extracted from the indexed literature are 
arranged in alphabetical sequence and are associated with 
accession numbers assigned to each indexed article. The 
section utilizes terms from the Thesaurus of Engineering 
Terms published by the Engineers Joint Council. Sections 
two and three comprise a title index with source data, and 
an author index. 

1968 SPRING JOINT COMPUTER CONFERENCE - CALL FOR PAPERS 

Professor T. R. Bashkovv 
Technical Program Committee Chairman, 1968 SJCC 
Department of Electrical Engineering 
13125. W. Mudd 
Columbia University 
Nevv York, N.Y. 10027 

The 1968 Spring Joint Computer Conference will be held 
April 30 to May 2, in Atlantic City, New Jersey. Papers 
are invited on any aspect of the computer or information 
processing field, from hardware to software, and from theory 
to practice. 

Suggested topics of current interest include: computer 
utilities, time sharing, the man-machine interface, computers 

and communications, computers and control, and design 
automation. Survey, tutorial, and interdisciplinar.y papers 
are also welcome. 

Papers should include an abstract of 100 to 150 words and 
original drawings and photographs, and should not exceed 
6,000 words. Manuscripts (5 copies) should be submitted to 
me by October 30, 1967. 

NUMERICAL CONTROL SOCIETY/S ANNUAL MEETING - CALL FOR PAPERS 

Marvin Kreithen 
Program Chairman 
P.O. Box 6611 
Philadelphia, Pa. 19149 

The Fifth Annual Meeting and Technical Conference of 
the Numerical Control Society will be held in Philadelphia, 
Pa., April 3 to 5, 1968. The theme of the conference will be 
"Numeric~l Control - Tomorrow's Technology Today." 

Papers on all areas of numerical control are invited. Sug-
gested topics include: 

• Computer-Oriented Manufacturing Processes 
• New Concepts in NC Systems 
• NC Justification 
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• NC and Inspection 
• Training in NC 
• Maximum Utilization of NC Installations 
• Tooling for NC 

Abstracts (6 copies), accompanied by a biographical sketch, 
should be submitted to me by October 1, 1967. At least 3 
copies of the final paper, including supporting pictures and 
drawings, are due November 1, 1967. 
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COMPUTER TIME TO SHARE 

I. A. M. Calabrese, Manager 
System Development Department 
Standard Brands Inc. 
New York, N.Y. 10022 

II. From the Editor 

We are expecting installation of an IBM 360/30 at our 
San Francisco office this coming January. We will have 
some excess computer time and would like to get in touch 
with someone who could make use of it. 

We suggest several avenues for reaching organizations in­
terested in using excess time on your computer: (1) Check 
through the list of organizations in the "Computer Directory 
and Buyers' Guide, 1967" (the June issue of Computers and 
Automation) for computer organizations in the San Francisco 
area and inquire of them; (2) Check the yellow pages of 
the telephone directory for computer service organizations 
and inquire of them; (3) Run a small classified advertise­
ment in the financial section of a San Francisco newspaper; 
and (4) Approach a time broker. 

I would appreciate your suggestions as to how I might 
locate an interested party in the San Francisco area with 
whom available time, rates, etc. could be discussed. We wish you success with your new installation. 

THE COMPUTER DIRECTORY AND BUYERS' GUIDE, JUNE, 1967: 

SUPPLEMENT, SEPTEMBER, 1967 

The following entries are additions 
to or corrections of entries in the 
"Computer Directory and Buyers' Guide, 
1967:, the June issue of "Computers and 
Automation". 

Key to abbreviations: S - Size in 
number of employees; E - Year estab­
lished. 

We expect to mail out entry forms 
for the "June 1968 Computer Directory 
and Buyers' Guide" in February, 1968. 
If you wish to be certain that you re-' 
ceive an entry form for your organiza­
tion, please send your request for an 
entry form, and your name, organization 
name, and address, to: 1968 Directory 
Editor, Computers and Automation, 815 
Washington Street, Newtonville, Massa­
chusetts 02160. 

Roster 01 Organizations 

Audio Instrument Co., Inc., 311 Mountain 
Rd., Union City, N.J. 07087 / 201-864-
4542 

Special purpose analog computers, 
data recording equipment, simulators, 
magnetic storage systems, and elec­
tronic function generators / S 12 / 
E 50 

D. R. Black Associates, Seven Parkway 
Ctr., Pittsburgh, Pa. 15220 / 412-922-
6622 

Computer management consulting, sys­
tems analysis, original systems de­
sign, professional computer program­
ming. Real-time and on-line systems, 
data retrieval, inventory management. 
Original programs include warehouse 
automation, insurance actuarial pro­
grams and utilities billing systems. 
Offer training programs for client 
personnel / S 4 / E 65 

Compass, Inc., 311 Church St., Nashville, 
Tenn. 37201 / 615-244-5030 

General business computer consulting 
and data processing, specializing in 
actuarial computing and actuarial 
computer systems for insurance com­
panies and consulting actuaries / 
S 15 / E 65 

Computer Research Corp., 429 Watertown 
St .. , Newton, Mass. 02158 / 617-969-
4050 

the 
fecti,ve 

ing; hardware and systems development, 
research, engineering, educational 
applications, state of the art sur­
veys; time-sharing system develop­
ment / S 18 / E 65 

DIAL-DATA, Inc., 429 Watertown St., 
Newton, Mass. 02158 / 617-244-2560 

Remote access time-sharing services 
for scientific, engineering and com­
mercial users with SDS 940 computer. 
Large number of problem solving lan­
guages including CAL, FORTRAN, SNOB04 
and QED. Additional centers under 
development in Washington, D.C. and 
New York, N.Y. / S 18 / E 66 

Leeds and Northrup Co., 4901 Stenton Ave. 
Philadelphia, Pa. 19144 / 215-329-4900 

Industrial process control and pro­
cess monitoring computer systems; 
instruction in systems / S 3500 / 
E 1898 

The Stanwick Corp., 1401 Wilson Blvd., 
Arlington, Va. 22209 / 703-524-6126 

Consultants, analysts, designers, 
programmers, and operators of elec­
tronic information handling, command 
and control systems for U.S. space, 
defense, and civil programs. Profes­
sional support provided to computer 
users for software research, statis­
tical analysis, information retrievaL 
data conversion, machine translation, 
computer asslsted lnstruction (pub­
lic and industrial), long range sys­
tems planning, etc. IS? / E ? 

College and University 

Computer Centers 

Eastern Iowa Community College, 1829 
State St., Bettendorf, Ia. 52722 

Education I Unit record equipment; 
G.E. 225 with card reader and ~unch, 
high speed printer, magnetic tape, 
and random access storage / Program­
ming, applications, systems analysis, 
etc. leading to Associate Degree in 
computer programming / S ? / E ? 

Illinois State Univ., Normal, Ill. 61761 
Instruction, research for faculty 
and students, administration / IBM 
1620, 60K: 1443 with two disk 
drives; IBM 1401, 16K: 1403 with 
three disk drives and four tape 
drives; unit record equipment / 
Data Processing, Systems Analysis, 
Industrial Education, Numerical 
Analysis / S 11 / E 65 

Industridata AB, Headoffice, Albygatan 
102, Solna, Sweden / 08-98 03 50 

Consultants in commercial and 
scientific systems and applications; 
contract programming; computing ser­
vices and time sales; complete bur­
eau services / SIlO I E 64 

Miami-Dade Junior College, 11380 N.W. 
27th Ave., Miami, Fla. 33167 

Education, administration and re­
search / IBM 360/40, 360/30, 1620; 
IBM 1627 plotter; unit record equip­
ment / Techniques of Data Capture, 
Computer and Programming Concepts, 
Systems·Analysis and Design, etc. 
leading to Associate Degree in bus­
iness information systems and pro­
gramming IS? IE? 

San Fernando Valley State College, 18111 
Nordhoff St., Northridge, Cal. 91324 

Instructional program, research, and 
administration / GE-225, GE-415 DAP~ 
Datanet-30 / Undergraduate and grad­
uate courses through Masters degree 
I No separate computer science cur­
riculum / S 32 / E 64 

Saskatchewan, Univ. of, Saskatoon, Sask., 
Canada 

Education 
16K memor 
storage / 
analysis, computer design, 
cessing / S 40 / E 57 
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new .. . 
small .. . 
fast! 
data 620/i 

systems computer 

Designate No. 9 on Reader Service Card 

The DATA/620-1 integrated circuit computer is the newest 
member of the DATA/620 family of system computers. 
DATA/620-1 fills the gap between general purpose and special 
purpose computers. It belongs in a system, and solves 
problems previously considered too difficult or expensive 
for computer solution. 
Designed for faster problem solution the DATA/620-1 has a 
bigger instruction set, integrated circuit reliability, is smaller, 
has one-half the components, and costs less than any 
computer in its class. 
DATA/620-1 comes complete with software, field-proven and 
refined on the DATA/620. 

Extremely compact, the DATA/620-1 
requires only 10" of 19" rack space. 
It's available with memory modules 
from 1 024 to 32,768 words of 16 or 
18 bits, and with a selection of 
control, arithmetic and I/O facilities, 
including our unique Micro-Exec. 
Price: $13,900 with 4096 words of 
16 bit memory, including 
ASR 33 teletype. Please write. 

~varian data machines 
\!!:!ya varian subsidiary 

Formerly Decision Control, Inc. 

1590 Monrovia Ave., Newport Beach, Calif. (714) 646-9371 



C'OMPUTER PIROGRAMMING 

- THE CAREER OF THE FUTURE 

Perry C. Smith, Director 
C antral Data Institutes 
Waltham, .Mass. 

"Fifty thousand programmers are needed right now . . . and it 
is estimated that by 1970 there will be a need for 250,000 pro­
grammers!" 

How do you program a computer to guide the first manned 
spaceship to Mars? To estimate the sales potential of a new 
three-dimensional color television set? To teach algebra to 
eager high school students? To calculate a 5,000 man pay­
roll in several international currencies? 

These are' the types of questions that may be by-passed 
during the next decade unless many more qualified men 
and women are trained as computer programmers. Fifty 
thousand programmers are needed right now to help write 
programs for the 35,000 computers already in operation. By 
1970 it is estimated that 100,000 computers will be installed 
throughout the world, and more than 1,000,000 persons will 
be required - including 250,000 programmers - to build, 
sell, design, install, maintain, and program these computer 
systems. 

The Impact of the Computer 

Little question remains about the impact of the com­
puter. According to a recent memorandum from the presi­
dent of the United States, "The electronic computer is having 
a greater impact on what the government does and how it 
does it, than any other product of m0gern technology." 

The phenomenal growth of this highly skilled industry 
places a serious demand for excellence on today's men and 
women. One recognized authority in data processing sees 
the situation this way: -"The computer age will go as far 
as people will take it. An acute shortage of trained per­
sonnel is the only limitation." 

Just 16 years ago, in 1951, one of the founders of the com­
puter industry had estimated that only six major computer 
installations would be needed to handle the world's data_ 
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processing requirements. But the explosive growth in com­
puter sales during the late 1950's and early 60's soon proved 
this prediction false, arid the original group of programmers 
who had grown up alongside the first-generation and early 
second-generation machines was exhausted. 

Why a Personnel Shortage? 

There were several reasons for the shortage of trained 
personnel. Initially, the sharply rising volume of computers 
manufactured and installed automatically boosted the de­
mands for trained personnel to program them. At first, this 
demand centered around the writing of what is now called 
the more standard types of computer programs, such as 
payroll and billing in business accounting departments. But 
then, as users became more sophisticated in their knowledge 
of computers, they discovered new and more valuable ways 
in which to utilize the untapped power of their data pro­
cessing systems. Thus, computers began to analyze consumer 
and industrial product markets and sales statistics, simulate 
national economies, perform legal searches for law firms, and 
record and study masses of scientific data acquired in nuclear, 
geophysical and aerospace environments. At the same time, 
the scope of programming technology was also being sharply 
expanded. 

In addition, the nation's computer manufacturers realized 
that the computers they were designing would be simpler to 
use (even while they were becoming more complex in de-. 
sign and operation), if they were to provide the greatest 
possible assistance to business, science ami industrial users. 
So they began to devote extensive time, funds and available 
manpower to the enormous task of developing· more com­
prehensive, more powerful, operating system and application 
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programs. This resulted in the creation of the "built-in" and 
"off-the-shelf" type of software that any successful manufac­
turer today must supply to his customer. 

The demands of this two-fold activity soon outstripped 
the small pool of available, qualified programmers. And 
the recent advent of the new third-generation systems has 
pushed this demand far beyond the capability of industry or 
education to meet it. 

One Approach to the Problem 

Where will these people come from? Here's how Swen 
Larsen, President of Control Data Institutes, describes how 
this firm met the problem: 

"Initially, the training of technical personnel for the com­
pany was handled internally. But as the -scope and complex­
ity of computer technology grew by leaps and bounds, the 
Control Data Institutes were established to train company 
personnel. The Institutes were given the responsibility to 
follow new products from the drawing board through proto­
type testing to production, so that when the company was 
ready to place a product in the hands of the user, it would 
already have trained people to install it, maintain it, adjust 
it, operate it, and program it. 'V /. 

"Several years ago, it became apparent to us that the skills 
that we were seeking simply were not being developed in 
sufficient numbers in the public or private schools of the, 
country. At the same time we were experiencing this shortage 
of people, we were also hearing the query: 'How do I get 
a job in the computer industry? All the ads say: Experienced 
only need apply.' 

"At this point the decision was made to open som.e of our 
training facilities to the public on a tuition basis. The first 
course offered in this manner in Minneapolis was oversub­
scribed. We expected an enrollment of 70 students on open­
ing day; we had 94. 

"That course was one that we had taught regularly to our 
employees, and it prepared the student for a position as a 
customer engineer. Since opening the institutes to the public, 
we have encouraged other employers tc interview our grad­
uates and make job offers to those students that meet their 
requirements. It is not uncommon for a graduate of this 
customer engineering course, for example, to receive up to 
10 job offers at salaries in excess of seven thousand dollars." 

Today there are Control Data Institutes operating in Wash­
ington, Los Angeles, Minneapolis, Boston, and Frankfurt, 
Germany, and several others are being planned here and over­
seas. "Control Data is moving aggressively to 'help alleviate 
today's acute shortage of Computer Programmers," says Wil­
liam C. Norris, President of Control Data. "As a manufac­
turer we feel a responsibility to our customers by establishing 
computer schools for training people to help operate com­
puters and write programs. There is no question but that 
opportunity beckons for men and women who train them­
selves as computer programmers." 

Range of Jobs Available 

Computer programming offers stimulating challenge and 
virtually unlimited opportunities. The range of jobs open 
to qualified individuals includes coding specialists and as­
sistant programmers who help to develop the programs 
marketed by the manufacturer. In the applications area, pro­
grammers assist the applications analyst in defining particular 
customer problems and writing the programs to solve the 
problems. The exceptionally well-qualified programmer may 
even begin work immediately as an applications analyst. All 
these positions are offered at top starting pay and working 
conditions. 
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Training Required 

How can interested people acquire the necessary back­
ground and training for computer programming? The most 
practical way is to take an approved course offered by a 
recognized university, technical school, or educational in­
stitute. 

Control Data Institutes provide a unique benefit, since it 
is the only nation-wide public training facility established by 
a computer manufacturer. Even more important is the type 
and amount of equipment available at the school for hands­
Q,I1 training. Students get hands-on experience using modern 
systems such as the Control Data 3100, 3200 and 3600 sys­
tems, plus a full array of peripheral equipment and the 
equipment of other manufacturers. 

The 500-hour course covers the basic scope of computer 
programming: instruction formats, assembly and compiler 
(Cobol, Fortran) languages, debugging techniques, card-tape­
peripheral systems programming, operating systems, real-time 
and disk system \ programming, on both fixed and variable 
length word computers. 

General Qualifications 

What are the general qualifications for computer pro­
gramming? Basically, they are a high school diploma and 
an <:lptitude for logical thinking. In the case of C.D.I., grad­
uates range from those with high school diplomas through 
those with master's degrees and range in age from 18 to 55 
years. Almost half have been women. The average graduate 
has completed one or two years of college. Institute gradu-

»es generally receive better than four job offers from com­
'puter manufacturers, business firms, industrial firms and 
scientific organizations. 

Computer programming seems to be the career of the 
futur,e, in the industry of the future, for those who prepare 
for it. 

MONTHLY COMPUTER CEN5U5- NOTE 

Because of certain complications, the "Monthly Com­
puter Census" is not published in this issue of "Compu­
ters and Automation". We hope to publish a Computer 
Census in the next issue, October. 

For the latest Monthly Computer Census which we 
have published, please see page 52 of the August, 1967 
issue. 

LAST MINUTE FLASH - AS WE GO TO PRESS 

CONTROL DATA AND C-:E-I-R MAY MERGE 

William C. Norris, Chairman of the Board and Pres i­
-dent of Control Data Corp., a major computer manufac­
turer, and Dr. Herbert W. Robinson, Chairman of the 
Board and President of C-E-I-R, Inc., jointly announced 
on August 15 that preliminary negotiations are underway 
regarding the merger of their two firms. C-E-I-R, Inc. 
is the largest company in the United States providing in­
dependent computer services. 

The heads of the two companies emphasized that talks 
are in the preliminary stage, but did say that agreement 
had been reached in principle involving the exchange of 
one share of Control Data common stock for each six 
shares of C-E-I-R common stock. All negotiations are, 
of course, subject to approval of the Boa~ds of Directors 
and stockholders of both companies. 
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CAREER BUILDIN:G: 
FROM EDP SPECIALIST TO TOP MANAGEMENT 

William F. Breitmayer, Pres. 
Executive Register, Inc. 
New York, N.Y. 10020 

"All too frequently, the EDP specialist finds that after a new 
system has been installed, the company no longer has a place 
for him at his salary level. Then he must move on. The salary 
he commands is certainly comfortable, but the time comes when 
he begins to wonder how long he will have to move back and 
forth across the country before he finds a slot where he can settle 
down." 

There is no particular need here to discuss today's "job 
market" for analysts, programmers, and other EDP specialists, 
since many readers of Computers and Automation are well 
aware that the demand for computer specialists has ballooned 
over the past few years. 

What does concern me is the future. Can the EDP expert 
move beyond the confines of his specialty and become a top 
executive with management responsibility in his corporation? 

The thoughtful EDP man might well learn a lesson here 
from ·the engineers. After World War II - and particularly 
during the 1950's - our exploding economy created an in­
tense demand for engineers, and beginning salaries for new 
college graduates increased rapidly. It is not unusual now 
for an employer to bring a young engineer in at a salary 
bracket several steps above other employees who have greater 
semorIty. The young engineer is understandably pleased 
with himself and confident that a great future lies ahead 
for him. All too often, however, after a few years have 
passed, he realizes that he is not moving ahead as rapidly as he 
had expected, and that his compensation and responsibjlities 
are not much different from when he first started. It may 
then daw'n on him that continued progress requires more 
than advanced degrees and technical proficiency, and that 
he has missed opportunities by remaining a narrow specialist. 

The Roving Specialist 

We are entering an era now where the data processing/ 
systems man has even greater opportunities than engineers 
have had. The growth in size and complexity of both busi­
ness and non-business organizations means that effective man­
agement will depend more and more on effective information 
systems. Men who have established reputations as specialists 
in installing or upgrading EDP systems are in great demand; 
and they can command substantial salaries from operating 
companies, consulting firms, service groups, and so forth. 
But all too frequently they find that, after a new system has 
been installed, the company no longer has a place for them 
at their salary level, and the~ must move on. 
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One Executive Register subscriber, for example, has in­
stalled systems in four different major corporations during 
the last few years. The $30,000 to 40,000 salary bracket he 
commands is certainly comfortable; but he and his family 
are beginning to wonder how long he is going to have to move 
back and forth across the country until he finds a slot where 
he can settle in. A significant point here is that this man 
welcomes the challenge of new problems and enjoys solving 
them on a theoretical and mathematical level; but he is un­
comfortable with "people" situations and with a day-to-day 
routine of management responsibility. Unless he can change 
his attitudes dramatically, he seems destined to the life of 
an itinerant problem solver. 

The Road to Management 

N ow, for many men a career as a well regarded, well 
compensated specialist will be highly satisfying. This is the 
route they should follow. Others may find that, as they 
mature, they can only find satisfaction through gaining 
broader responsibilities in management. The central question 
for such a man is: What can he do to achieve this kind of 
breadth? 

The Expanding Role of 
Data Processing in a Corporation 

At present, the EDP function is usually incorporated into 
the controller's department and reports functionally either to 
a Controller or to a Vice President, Finance. In an increasing 
number of companies, however, data processing is being com­
bined with systems and procedures in an overall corporate 
information department, reporting to the President or oc­
casionally an Executive Vice President. The point is that data 
processing is becoming increasingly important in a corpora­
tion and is spreading into every phase of the organization: 
finance, sales and marketing, manufacturing, engineering, re­
search and development, personnel and industrial relations, 
and international operations. 

This gives the data processing man an unparalleled oppor­
tunity to see every part of his company's operations at close 
range. If he applies himself, and has the interest, he can 
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learn what role each man in the company plays in the 
overall structure, from the field salesman or factory worker 
to the vice president, and even the president himself. If he 
shows that he can understand and cope with the problems 
of each position, that he has a sensitivity to people and the 
ability to lead and motivate them, then the data processing 
man will be well on his way to becoming a candidate himself 
for top management. He will also find out that this kind of 
attitude will help in his own job of establishing data systems 
and procedures throughout the corporation, and in enlisting 
the support of everybody concerned. 

In short, don't close yourself off or limit yourself by the 
vocabulary and attitudes of the narrow specialist. Open up, 
be positive and optimistic, and develop a real interest in 
other people's jobs and personalities. 

What You Can Do 

If you have a thirst for management responsibility, here 
are a few things you can do to broaden yourself out. 

• Attend night graduate courses in business and busi­
ness administration, to learn as much as you can 
about manufacturing, marketing, finance, management 
techniques and so forth. 

• Join associations or informal discussion groups where 
you can trade ideas with people from other branches 
of management. You should be able to converse with 
and ask intelligent questions of a banker, marketing 
manager, European area manager, and so forth. In 
other words, try to make yourself as broad and flexible 
a problem solver as a good management consultant 
would be. 

• Develop your understanding of finance by working in 
and around your financial department as much as 
possible, and by exchanging information at luncheons 
or meetings with financial executives. Read all you 
can about finance. Purchase or follow a few selected 
stocks' and read annual or quarterly reports closely so 
that you become familiar with the terminology of 
stocks, bonds, long range debt, mergers, acquisitions, 
and so forth. Become familiar with financial control 
techniques and with the criteria and ratios for evalu­
ating- performance in various parts of a corporation. 

• Try to persuade your superiors to let you get on the 
"outside" occasionally, calling with a salesman on 
clients or customers of your company. There is a 
good deal of truth in the old saw that "there is no 
substitute for knocking on doors". Direct contact of 
this sort with clients and customers can give you the 
Hnd of "feel" for a company's business which you 
could not acquire in any other way. Work also with 
the staff marketing groups so that you will begin to 
see how marketing strategy goes hand-in-hand with 
field selling. 

• Try to get your company to assign you to one of the 
plants for a while, so that you can see at first hand 
what workers on the machines do, what their attitudes 
are, what part labor unions play and how a good 
plant manager tackles the problems of production 
scheduling, cost control, hiring, training, and man­
agement of his personnel. 

(Please turn to page 21 ) 

Help stamp out 
dropouts Clean 

tape heads 
with 
MS-200* 
Oxide dust on tape heads is a frequent 
source of dropouts. Some computer 
operators still clean heads with swabs, but 
many have found a better way: MS-200 
Magnetic Tape Head Cleaner. MS-200 
sprays away dust and dirt in seconds. You 
can save even more time by applying 
it while tape is running. Finally, computer 
users report more than twice as many 
passes of tape between cleanings with 
MS-200 as with swabs. Recommended by 
leading computer and tape manufacturers. 
Write on letterhead for literature 
and prices. 

miller-stephenson 
chemical co., inc. 
ROUTE 7, DANBURY, CONNECTICUT 
·U.S. and foreign patents pending 

Designate No. 7 on Reader Service Card 
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CAREER OPPORTUNITIES IN THE 
BUSIN,ESS MACHINES I,N.DUSTRY 

Donald E. Young 
Vice President 
Burroughs Carp. 
Detrait~ Mich. 48232 

"The business machines industry is in need of scientists, engi­
neers, mathematicians, economists, salesmen, production spe­
cialists, and financial analysts - who will work together in 
virtually every area of information processing technology." 

The business machines industry is fast-growing, exciting, 
and challenging. Firms in the industry are seeking the best 
available talents. The qualified business school graduate who 
is looking for this combination of elements, in addition to 
exceptional prospects for progress, reward, and career devel­
opment, should give careful attention to the opportunities 
here. The business machines field is remarkable because of 
its rapid growth, diversification of activities, and vigorous 
competition. 

Business machines were being made and sold in the United 
States long before automobiles came on the scene. The con­
cept of the punched card, you may remember, goes back two 
centuries to Jacquard's first automatic loom. Its possibilities 
for speeding mechanical tabulation were demonstrated by the 
Hollerith machine as early as the 1890 census. W. S. Bur­
roughs' adding machine was put into mass production at 
a:bout the same time. The potential that high speed calcula­
tion holds for science and business began to be explored 
most seriously following World War II as mechanical tech­
niques were augmented or supplanted by electronics. The 
growth of the business machines industry since that time has 
been phenomenal. From a 1959 level of $Ys billion, the 
industry delivered $6 billion worth of equipment, ranging 
from adding machines to computers, in 1965. It is estimated 
that by 1970, gross sales will hit an annual level of over $12 
billion. 

Areas of Activity 

The visible stream of new products and services generated 
by the business machines industry provides some idea of the 
crosscurrent of disciplines and interests that underly that 
stream. We can, however, categorize these into four principal 
areas of activity common to companies within the industry. 
They are: 1) research and development; 2) manufacturing 
and engineering; 3) marketing; and, 4) finance. We can 
view these as being vertically oriented, with representation 
in each case from top management down to basic supervisory 
levels, and with opportunities at each of the many levels 
involved. 
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Let's consider some specific disciplines represented within 
each of these four areas. A large manufacturer of business 
machines is typically a diversified, growing firm where scien­
tists, engineers, mathematicians, economists, salesmen, pro­
duction specialists, and financial analysts work together in 
virtually every area of information processing technology. 

Training for R&D 

Research and development activities within the business 
machines industry call for people trained in: 

electrical engineering 
mathematics 
physics 
chemistry 
metallurgy 
mechanical engineering 
engineering sciences 
computer sciences 
graphic arts. 

Most companies conduct continuing programs of research 
and development. The size of these programs is obviously 
related to the breadth and scope of each company's product/ 
sen;ice line, as well as to its aspirations. Company size is 
no indicator of the intensity with which programs are con­
ducted, however. Small firms with limited lines and market 
shares can be just as dedicated to progress through research 
as their giant brothers. 

Backgrounds Required in Information Processing 

In the broad field of information processing, academic 
backgrounds relate to technical or managerial responsibilities 
in some of the following ways: 

For engineering sciences - either electronic or mechani­
cal backgrounds in circuits, systems, mechanisms, or 
packaging. 

For physical sciences - magnetics, optics, solid state, 
physical chemistry and materials. 
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For mathematical sciences information processing 
applications, numerical analysis, statistics, programming, 
and mathematical logic. 

For business sciences - economics, information process­
ing applications, and management sciences. 

Manufacturing and Engineering 

Manufacturing and engineering activities require people 
trained in: 

Mechanical engineering 
electrical engineering 
mathematics 
physics 
chemistry 
engineering physics 
industrial engineerirtg 
economics 
industrial management 
computer sciences 
graphic arts. 

This training is put to work in such areas as product devel­
opment, product and tool design, manufacturing, quality 
control, and industrial engineering. Burroughs products in­
clude precision office machines, electronic computers and data 
processing systems, a wide variety of business forms and 
supplies, equipment for check printing, protection and con­
trol, and a number of special electronic components, devices 
and systems. 

The divisions producing these products are responsible for 
their design, development, testing, and manufacturing. Each 
division conducts programs aimed at improving existing tech­
niques and at creating new production techniques as new 
products are developed. Each develops those new products 
as well as new ways to improve current products. Each is 
responsible for time and cost studies, manufacturing layout, 
production scheduling, and cost-pricing of each new product. 

The challenging area of marketing attracts men and women 
whose academic training may have centered around: 

economics 
liberal arts 
business administration 
engineering 
mathematics 
accounting 
industrial management 
graphic arts and printing management 
marketing 
finance 
computer sciences. 

The Challenge of Marketing 

Selling technologically-advanced business machines de­
mands a lot more than salesmanship. The sales representative 
for a business machines firm, and for other companies with 
specialized products, is required to become a systems analyst, 
a professional problem-solver. His customers will include 
top echelon members of management in industry, banking, 
government, and commerce. The potential rewards of a 
marketing career are high. Traditionally, earnings are closely 
tied to performance. Managerial ability, developed through 
formal training and job experience, leads to positions of in­
creasing . responsibility within the marketing activity and, 
often, within the corporate structure as well. . Marketing, 
perhaps more than any other area, is quick to recognize pro­
fessionalism and to reward the man with initiative, imagina­
~ion, and ambition. 
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There are diverse challenges in all areas of corporation 
finance which employ the disciplines of: 

economics 
mathematics 
business administration 
industrial management 
industrial engineering 
accounting 
marketing 
finance 
computer sciences. 

Opportunities in Finance 

Excellent opportunities exist in the business machines in­
dustry for business management graduates, economists, statis­
ticians, and others in related professions. As companies grow, 
increasing demands are placed upon the corporate financial 
activity. Firms such as Burroughs continually seek men whose 
skills can be profitably employed in general accounting, in­
ternal auditing, corporate taxation, systems and procedures, 
manufacturing cost accounting, financial analysis, and finan­
cial planning and control. 

Most new employees receive job training that goes beyond 
specific job assignments into other related phases. The pur­
pose of this, of course, is to provide a broad base of experi­
ence and understanding. This experience, coupled with a 
resulting sharpening of analytical judgment, is essential in 
preparing for positions of high responsibility and great 
reward. 

CAREER BUILDING Breitmayer 

(Continued from page 19 ) 

• Work also, if you can, with the personnel department. 
You may be able to assist them by developing in­
formation systems which will make the personnel de­
partment more effective in manpower development. 
training, and planning. 

Case Histories 

You, as an EDP man, are in as good a pOSItIon as any­
one else in the company to broaden your horizons - perhaps 
even better. Some data specialists have already broadened 
their horizons and are beginning to move up into top man­
agement positions. One early subscriber to the Executive 
Register joined a major consumer products manufacturer a 
few years ago, and now has top corporate responsibility for 
development and acquisitions. As such, he works closely with 
the president and the board of directors, and is himself a 
member of the board. His ~'possibilities of succeeding the 
president seem to be at least as good as those of any of the 
other vice presidents in the corporation! Another, who had 
spent over twenty years in the U.S. Government, recently 
joined a major chemical company as Data Processing Man­
ager. He had spent his Government timl! well, however, and 
had prepared himself broadly through graduate courses and 
participation in outside activities. As a result he has been 
promoted three times in his first year in business and is now 
the second ranking financial man in this major corporation! 

It can be more comfortable,· in the short run, to stick to 
your own last and to stay out of people's business. But the 
data processing man who has the curiosity, interest, and de­
termination to find out what other people in his company are 
doing, will find that his own job becomes more stimulating 
and meaningful and that he is opening up many new oppor­
tunities to move his career ahead. 
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This committee 
is developing a new 

programming system 

Ronny Morris, a programmer with IBM Rochester, is currently engaged in developing specifications for a new progranmzing system. 

Thats right. 
A committee 
of one. 
If you were a programmer with 
IBM's Systems Development Di­
vision in Rochester, Minnesota, 
you'd be given opportunities to 
work independently, too. 

You'd design and develop a total 
programming package for a new, 
commercially oriented, computer 
system. Programmers participate 
in writing functional and perform-

ance specifications as they write 
and "de-bug" systems programs. 
And when you wanted to discuss 
your ideas with experts, you'd 
simply walk down the hall and 
chat with other members of Roch­
ester's Development Division. 

Right now IBM has openings for 
experienced programmers. If you 
qualify, you'd have the facilities 
of IBM Rochester at your dis­
posal. This engineering complex 
includes a development labora­
tory - where advanced concepts 
are translated into new and im­
proved technologies-and a com­
prehensive technical library. 

Rochester is a progressive city 
offering unusual cultural, social, 
civic, recreational, medical and 
educational facilities. Rochester, 
home of the famed Mayo Clinic, 
is eighty miles south of Minneapo­
lis-St. Paul. Here you can enjoy 
relaxed living in a city of 50,000 
and reap the benefits of working 
with one of the top companies in 
the nation. 

Find out more about IBM Roch­
ester by sending your resume to­
day to: Steve]. Aufderheide, Dept. 
UC6-], IBl\1, Rochester, Minn., or 
call Steve collect: (507) 286-2704. 

An Equal Opportunity Employer IBM 
® 
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EDP AND EMPLOYMENT AGENCIES: HOW ARE THEY RELATED? 

James D. Haselton 
Career Consultants, Inc. 
Boston, Mass. 

The business of employment agencies has been given new 
life by the explosion of electronic data processing. It has 
become painfully evident that tremendous need exists, and 
is growing, for competent personnel to create and aid the 
electro-technical revolution. Employment agencies serve the 
industry and the individual by attempting to supply the right 
man for the right job. Here we seek to give an overview of 
the relationship between EDP and employment agencies, and 
its effect on the industry. 

Development of EDP Employment Specialists 

Employment agencies have long been active in the Ameri­
can labor market, but never before on such a large scale. 
Prior to EDP, most agencies were concerned with the place­
ment of relatively unskilled or menial workers in corre­
spondingly low level positions. Employers were most willing 
to accept the services of an agency, for the employee was 
responsible for the agency fee. An employer, therefore, did 
no recruiting and had no advertising costs to bear. As a rule, 
professional people did not turn to agencies for assistance. 
Competent professionals had no difficulties in changing 
positions whenever they desired to do so. Mediocre profes­
sionals found positions in large, security-minded organiza­
tions and were content to sit and await retirement pensions. 

In the late 1950's and early 1960's a new industry and 
profession began to make demands on the American labor 
market. Electronic engineers, mechanical engineers, produc­
tion engineers, industrial engineers, and mathematicians 
found new challenges in the data processing industry. In 
addition, programmers and systems analysts became very 
much in demand. Many people with only a high school 
diploma who qualified on the aptitude tests broke into this 
field through promotions from within their companies. Ini­
tially, the bulk of this demand came from computer manu­
facturers, who needed armies of personnel to develop new 
applications and programs for their computers, and from 
the large companies who had ordered more than one com­
puter. 

Large organizations recruited from college campuses, 
trained the new employee, and developed him into a profes­
sional. Smaller organizations could not compete with the 
giants on training and development programs because of high 
costs and the length of time before productivity was achieved. 
It was found that employment agencies who were willing to 
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take on all responsibility for advertising and personal con­
tacts could locate experienced people who would change 
jobs for more money. The agency fees for an individual who 
was immediately productive were far less than the costs of 
recruiting and development. 

As the computer manufacturers began to deliver their 
products, it was found that computer users were in desperate 
need of competent personnel. This increased the demand 
for agencies to contact personnel, with the lure of money 
and advancement, for positions with computer customers. 

The View from Within 

As the demand for people has grown, two types of agencies 
have emerged. The first is concerned mainly with the quick 
fee. This type of agency works on the principle that every­
body has his price, and a slightly higher salary offer will 
make any employee willing to change positions. Large mail­
ings and advertising campaigns are utilized to amass moun­
tains of resumes from employees looking for the extra 
dollar. The employer is then bombarded with resumes until 
he .has selected enough applicants to fulfill his requirements. 
There is no particular concern with quality on the part of 
this type of agency. The agency philosophy is that someone 
wilJ:..'ge. chosen and, as long 'as a fee is paid, his competence 
or satisfaction matters little. Often, after an employee has 
held 'a job secured by this .. agency for at least a year, he 
will again be contacted by the same agency for a possible 
change to still another position. 

This agency functions extremely well in an atmosphere of 
great demand, with unsophisticated employers who are simply 
trying to get a job done on comparatively limited funds. 

The second type of agency that has appeared in the field 
is one which is concerned with placing competent profes­
sionals in career positions with quality organizations. The 
operating philosophy of this type of agency is that people 
like variety and challenge. Professional people will place 
themselves on tht! "available" list for many reasons, which 
often do not include the desire for more "long green." This 
kind of agency interviews such people (there are always 
technical experts on the agency staff) in an attempt to de­
termine career objectives, competence, and type of person­
ality. The agency then arranges interviews with companies 

(Please turn to page 26) 
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SECOND-GENERATION COMPUTERS LIVE AGAIN 

- IN THE RESALE MA RKET 

Michel Feuche 
Editor~ Moodys Computer Industry Survey 
!Jrflndon Applied Systems~ Inc. 
New Y ork~' N.Y. 

"Indications are that by early 1968 the supply of used computers 
will be sufficiently large and dependable to support a continuous 
trading market. This will pose interesting questions for the ,com­
puter manufacturers, who own the largest reserves of used, fully 
depreciated computers. They may have to decide they can no 
longer remain aloof from the resale market." 

With the third computer generation little more than three 
years old, new and sometimes unexpected consequences of 
its introduction are still becoming apparent. Among the 
latest is the great and sudden stimulus which it has given to 
the EDP equipment resale market, hitherto better served by 
trade press speculations than by its actual performance. In 
recent months, trading in used computers has grown rapidly, 
and there are indications it may r~ach a volume of $100 
million a year before 1970 .. The result will not only be an­
other EDP industry success story, but' will also add a new 
dimension to the industry's marketing pattern. 

A New Market for Old Machines 

Underlying the new computer resale activity is the grow­
ing supply of used equipment displaced by third generati!>n 
machines. This is a dramatic change since, until recently, the 
supply was so small that any investigation of the resale 
market had to start with a question as to whether it really 
existed. The demand for dependable, low-cost equipment 
was certainly there, but the supply consisted mainly of first­
generation machines which, with the exception of the IBM 
650, were largely unmarketable .. The 1963 sale of a Univac I 
whose buyer promptly converted its processor cabinet into a 
fish tank was atypical only to a degree. The used equipment 
market, characterized by isolated transactions, was far too 
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thin to be more than a sideline for brokers and dealers 
doing a limited trade in unit record equipment. 

The equipment supply situation is now improving every 
month with the steady growth of third generati.on computer 
deliveries. Deliveries for IBM 360 systems now top 1,200 per 
month. As deliveries increase, so does the number of dis­
placed older machines. Prominent among these are up to 
1,500 of the 1400 series systems and 150 of the 7000 series 
systems. Indications are that by early 1968 the supply of used 
computers will be sufficiently large and dependable to sup­
port a continuous trading market. It will be similar to those 
which already exist for other complex and expensive capital 
equipment such as airplanes and machine tools. 

Present Volume 

As befits a market which until recently did not really 
exist, there is little agreement as to its present annual volume. 
Estimates range from a low of about $10 million to a high 
of about $75 million. This covers sales of both computer 
and unit record equipment, the latter accounting for up to 
70% of transactions, but a far smaller share of the dollar 
value. Unit record volume is, however, likely to grow much 
more slowly than EDP business, which will account for most 
of the growth of the data processing equipment resale 
market. 
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The Advantages of Used Equipment 

Buyers of used computers are seldom first-time users. In-
stead, they fall into two distinct categories: 

(1) large companies which possess the necessary so­
phistication and know-how to tie in the equipment into 
relatively complex systems efficiently; and 

(2) small firms with relatively small installations for 
which economy is a decisive factor. 

Buyers' interests are usually restricted to widely used 
second. gene ratio,:! models which they are already using. The 
IBM 1400 and 7000 series computers, and the Univac 1004 
processor are particularly popular. So is the Honeywell 200 
computer, ~eHecting the large number -of installations of this 
relatively recent model. Demand for other second generation 
models is quite limited. 

Among the major incentives leading to acquisition of used 
equipment are the following: 

• Quick delivery - Delivery is far prompter than the 
one to two years waitlng time for most third generation 
computers. "We can supply almost any kind of second 
generation machine within 120 days or less," says E. R. 
McDonald, head of Business Machines Corp., one of the 
growing number: of newly-formed organizations in the 
EDP resale neld. 

• Elimination of installation and conversion delays -
As the used equipment is usually of the same type as 
machines already on-site, and will frequently perform 
the same tasks, new software requirements are eliminated 
or significantly reduced. In addition, users are enabled 
to forego, or at least, delay conversion to a third genera­
tion system with its attendant expenses and problems. 
For example, an IBM 8K 1401 is suggested as an accept­
able substitute for an IBM 360/30 on the basis of the 
machines' price/performance ratios. 

• Low cost - Used machines sell at 50% or less of their 
original list price. Thus, current costs are about $35,000 
to $55,000 .respectively. Similarly, prices for Univac 
1004's average slightly under $30,000. These prices are 
particularly attractive for smaller firms. Bigger firms 
also find bargains. "Savings on larger systems are fan­
tastic," says John Losio, president of EBM Co., New 
York. He cites ,as an example his recent sale of an IBM 
7074 to a West Coast public utility at 35% of the cost 
of the 360/50 configurations which, he states, would 
otherwise be required. Discounts of this type enable 
the purchaser to write off the machine within two to three 
years. Afterwards, he can either continue to use the old 
equipment or switch to a third generation system, whose 
software should by then be fully debugged and opera­
tional. 

Other incentives have apparently been found by a small 
group of third generation equipment buyers who, after com­
parison of their needs and the cost of the new systems, have 
turned back to older computers. One recent transaction in­
volved the replacement of two IBM 360/30's with an IBM 
1401 8K machine. These transactions are, of course, quite 
rare and are not likely to start a trend. In return for delivery 
in three to four months, the new buyers usually pay list 
price, plus a premium of about 10% to the broker. 

A Market in Search of an Industry 

Despite its growth, the market is still too new to have 
brought about the creation of a formal computer resale 
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industry. The main elements in the picture today are a 
multitude of local middlemen, often working (or moon­
lig4ting) out of their homes; a group of about 20 national 
broker/dealers; and the major computer leasing companies, 
noW taking a closer look at this new market. Computers 
are too costly and outright purchasers too few, for the 
machines to be successfully marketed other than nationally. 
Consequently, local middlemen must frequently work on a 
finder's fee basis for the major brokers. 

The major brokers work in two ways: 

( 1) As brokers, actmg as go-betweens between seller 
and buyer. For this they receive a premium based on 
the selling price and paid by the buyer. 

(2) As dealers, purchasing the equipment themselves 
and reselling it at a profit. In such cases, they frequently 
break up systems, finding separate buyers for processors 
and peripherals. There is a particularly good demand 
for second generation tape drives. 

As the supply of used, heavily depreciated equipment 
continues to increase, prices are likely to decline and brokers 
may find that buying machines for resale will become more 
profitable than brokerage. However, these firms are usually 
relatively small enterprises whose main revenues may come 
from other activities such as time brokerage, personnel re­
cruitment, or service bureau operations. Few have the back­
ing of a large parent company, or substantial capitalization. 
Some may, therefore, find thems~lves at a disadvantage in 
competing with the better-financed leasing companies. 

Attitude of Leasing Companies 

The attitude ot" the leasing companies is reflected by James 
Hasset, president of Cyber-Tronics, Inc., who says, "We are 
always willing to sell any machine we own." Prices, of 
course, reflect returns from computer rentals. The leasing 
firms have not been too active in the resale field, largely 
because the market was too thin and leasing was a much 
more attractive proposition. As the market grows it will be 
easier for them to use their sizeable resources to purchase 
used equipment on a risk basis for later resale. In this way, 
they will gradually establish a trading market in which a 
dependable supply will be promptly available to meet normal 
demand. They may thus also emerge as the major factors 
in the resale "industry." 

The Role of IBM 

IBM, whose second generation computers are most in 
demand, is also the biggest holder of these machines, which 
have been released by users who have gone on to 360's. 
This potentially makes IBM the biggest factor in the resale 
market and the one whose decisions can most affect its fu­
ture prospects. 

The company's policy has always been to protect its rental 
business (and residual revenues). It is thus unlikely to wel­
come outside transactions in used equipment which could 
affect new equipment leasing. Under the anti-trust consent 
decree of 1956 is must both offer new computers for purchase 
(thus creating the bulk of the resale supply) and allow bona­
fide dealers to buy equipment released by users before it is 
returned to reserves. Dealers, however, have frequently found 
better bargains elsewhere. IBM has thus retained control 
over the supply of its used equipment, and as long as the 
resale market was a small one, it could afford to ignore it. 
Thus, users of second-hand equipment have found little diffi­
culty in obtaining contract maintenance services from local 
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IBM offices. Where there have been difficulties, they have 
been for older equipment which it was inconvenient and 
difficult for outlying offices to service. Today, however, when 
the resale market may reach a significant size, the question 
must come up as to what actions the company may take. 

The First Step 

IBM has already taken one step, with the introduction of 
the stripped-down 1401 H system, which shows its concern 
for its rental business. The machine is intended to lock small 
users into the IBM fold until they are ready to move on to 
a 360/20, or perhaps to the rumored, low-end 360/10. How-. 
ever, with a rental fee of $1,300 per month, the system is still 
more expensive than a more powerful 1401. The card-ori­
ented 1401 H also suffers from a disadvantageous price/ 
performance ratio when compared to a used 1401 tape 
system. It thus seems' intended primari,ly as a stop-gap for 
future 360 users, rather than as a limiting factor on resale 
business. 

Much more to the point is 'the question of what IBM will 
do with its reserve of second generation equipment depreci­
ating in warehouses. The soundness of IBM planning has yet 
to be faulted. It seems possible that if the 360/10 is indeed 
announced, as the number of 360 installations reaches a 
certain level, IBM may feel that the resale market would 
provide a profitable outlet for at least some of its second 
generation machines. This, however, would not necessarily 
depress the resale market. The company would release this 
equipment solely for profit. It would therefore be likely to 
carefully structure the mix of released equipment models 
and prices. 

The Future of the Resale Industry 

If a formal computer resale industry comes about, it will 
most likely be through a gradual shake-out. This will effec­
tively eliminate all but a few well-financea. major broker/ 
dealers and leasing companies, which will both make a market 
for used equipment and control it. The trend towards a 
well-regulated resale market is unmistakable. One indication, 
for instance, comes from Business Machines Corp., which is 
preparing a price list for major data processing equipment 
models and options similar to the used car and office machine 
"blue books." This undertaking, which would be impractical 
in a thin, volatile market, is designed to provide buyers with 
a dependable supply from an established source. As this 
situation develops, the differences between the surviving dealer / 
brokers and leasing· firms may become increasingly blurred, 
with the former also entering the leasing field. 

The future of the resale market depends on the supply 
of available equipment. This may be broadened through in­
creased demand for non-IBM second generation models, such 
as the NCR 315 and RCA 301, whose installations are 
reaching respectable levels. In addition, the fast-growing 
number of sale-leaseback transactions is vesting ownership 
of a large number of IBM 360 systems in the leasing firms. 
They are mostly out on short-term risk leases. If any are 
returned, the temptation, or at least the possibility, will exist 
to sell this partially depreciated equipment outright. 

By the early 1970's the number of available IBM and other 
computers (ranging up in scale to CDC 6600"s) should be 
such as to make for a really broad resale market. This will 
pos~ interesting questions for the manufacturers. They may 
find that they must consider the supply and cost of used 
equipment while structuring prices and marketing for their 
new models. All the while, they will 'continue to own the 
largest reserves of used, fully depreciated computers. They 
may then have to decide whether they can continue to remain 
aloof from the resale market. 
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CAREER CORNER 

(Continued from page 23) 

which provide the opportunity for long-term, career employ­
ment, good fringe benefits, and pleasant working conditions. 

This type of agency does most to aid both the applicant 
and the employer, because of its high standards of operation. 

From the Outside Looking In 

Employment agencies are seen from the outside through 
glass of different tints, To the technical manager of a 
corporation, the employmeQ.t agency has information on 
qualified professionals who will be able to perform a function 
swiftly and competently. To the personnel department, an 
employment agency has one of two views: (1) Either it is a 
valuable extension of the personnel department with lines of 
information that no personnel department can hope to have, 
or: (2) The employment agency rivals the recruiting depart­
ment, performing the same function but commanding a fee 
for its services. In fact, the employment agency works closely 
with both the technical and personnel departments. A quality 
agency not only absorbs the costs of advertising and recruit­
ing, but often performs all the functions of screening, refer­
ence checking, and testing. This type of agency counts on 
the performance of employees, its reputation, and increased 
business for income and profit growth. 

Seeking a Different Job 

For the individual looking for a different positIOn, the 
employment agency provides a vast source of confidential in­
formation. If the individual is working but feels unchallenged 
or not in an atmosphere of opportunity or advancement, he 
has a willing listener in the personnel counselor who is 
trained to tackle the task of placing a qualified professional. 
The applicant, by writing one resume for the employment 
agency, immediately establishes contact with many firms and 
organizations in all parts of the country. The conscientious 
personnel counselor will carefully weigh the applicant's qualifi­
cations and expectations and will introduce him to firms who 
can meet his job requirements. 

It would be unrealistic to ignore the applicant who is 
primarily interested in "quick" money and who changes 
positions several times to obtain rapid, better-than-average 
increases in salary. He is interested only in working for the 
highest bidder, and only until a higher offer comes along. 
This pattern will be continued until the "jumper" reaches 
a state of maturity and realizes there are other considerations 
besides money, or until he overprices his qualities and finds 
that he is no longer in great demand. Employers realize this 
and are willing to hire such a person only to get a particular 
job done. 

For the Unemployed 

Last, but not least, comes the case of the applicant who 
finds himself out of a job. Here, the personnel counselor can 
perform an extremely valuable function by forming a realistic 
evaluation of the applicant and discussing it with him. Con­
structive criticism, in a friendly vein, can help an individual 
realize his potential and establish career objectives. Although 
the applicant might not receive the highest paying position 
offered, he will be given the opportunity to build a solid and 
fruitful career. 

Thus a personnel agency is a valuable organization in 
today's EDP labor market, and both employers and ~pplicants 
can efficiently use it, 
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WORLD REPORT - GREAT BRITAIN 

English Electric Sells First 
Third-Generation Computer to the USSR 

The first of the western world's third generation computers 
has been sold to t~e Soviet Union by Britain. English Electric 
has contracted with Mashpriborintorg, the Soviet foreign 
trade corporation, to install 12 months from now a System 
4-50 worth $1.4 million at the headquarters of GOSNAB in 
Moscow. 

GOSNAB is probably the most important state organiza­
tion in the USSR, since it is the State Committee of Supply 
for the whole nation, which runs the allocation of orders for 
factories and. warehouses. Its chairman· ~ a Deputy Premier, 
V. E. Dymshlts. 

A pilot scheme will involve the allocation of orders in the 
entire steel industry of the USSR; and the importance at­
tached to the project is underlined by the fact that all the 
system's work is to be undertaken by the Institute of Auto­
mation and Telemechanics of the Academy of Sciences in 
Moscow. 

This is the third 4-50 to go to the east -. the other two 
are in Czechoslovakia and Yugoslavia .. Total UK sales of 
new-design computers in the eastern bloc countries are now 
around the $40 million mark, with many more to come. At 
the same time, UK salesmen coming back from eastern 
Europe say that the big effort being deployed there by a 
number of American companies is not paying off. For what 
it is worth - and allowing for professional jealousy - they 
say the U.S. company representatives always make the 
mistake of hard selling and forget that invariably the men 
to whom they are talking probably· know more about data 
processing than themselves. Does this mean that traditional 
British diffidence is paying off at last? 

Last Processor in Atlas Series Finds Home 

After many months of negotiations, the sixth and last 
central processor built in the Atlas Series-by Ferranti (before 
it became part of International Computers and Tabulators) 
has found a home. This may sound a little disparaging but 
it is not meant to be. The home in question is Cambridge 
University, where the Atlas will serve as the main equipment 
in the Ministry of Technology's $6 million plus Computer­
Assisted Design (CAD) proj ect. It is intended that industry 
all over Britain shall be given access to the centre over 
broadband links and through local light-pen and display 
units. The CAD organization at the Ministry has had a fair 
amount of computer time at its disposal on such large beasts 
as the Stretch at Aldermaston nuclear weapons centre, the 
1108 working on APT at the National Engineering Labora­
tory, and the Imperial College's 7094. But these machines 
are distant, different, and under the control of unconnected 
groups. The new centre with its very powerful processor 
will coordinate all these activities. 

It is ironical that Atlas - a relatively old machine (which 
six years ago pushed existing circuit technology to the limit 
and taught computer engineers in the U.S. many new tricks) 
- should now be used to provide the mainstay for Britain's 
most advanced engineering project. 
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This bears out a contention by Dr. Grace Hopper of Uni­
vac that it matters less to have ultra-fast circuits than to have 
maximum exploitation of computer power· by well-designed 
software. Software developed in Britain for Atlas 1 and 2 
(and the smaller, but comparable Orion 1 and 2) may have 
no parallel, even in the U.S. 

Atlas Software May Influence 
Government Purchase 

The existence of this wealth of software for Atlas-type 
machines, totally different from the 360 concept followed 
in the UK by English Electric, may determine the Govern­
ment's choice as to which type of number-cruncher it is going 
to support. The choice must lie between ICT's 1908 com­
puters (various arrays of multi-processor) and whatever 
emerges from the link-up between English Electric and Elliott­
Automation. The latter's design ideas are for a flexible, 
powerful processor acting as a supervisor for a very big 
crunching unit. Prices would start around $1. 7 million, 
stretching up to some $10 million. English Electric has been 
most reticent about its own big machine project; little is 
known beyond that it will include two or more processors. 

Ministry of Technology Has 
Little Success on Small Machine Front 

While there has been some rationalisation in general pur­
pose machines by reducing the number of makers to two, the 
Ministry of Technology is having little success on the small 
machine front. It had planned to split the market into 
process control on the one hand and message switching and 
traffic control on the other, with somewhat similar arrange­
ments in military equipment. But the manufacturers generally 
are not prepared to play ball, and the Ministry is not yet in a 
position to use contract coercion, except perhaps on the 
military side. Just to complicate the issue, the most success­
ful company in steel automation with the most advanced 
projects to its credit - including the most important one of 
cold mill control at Steel Company of Wales - has no ma­
chine of its own but makes a General Electric computer 
under license. Some politically-minded administrators in the 
Ministry of Technology find this very hard to swallow; and 
they are trying many expedients to get rid of this "need 
to use American technology." 

Ted Schoeters 
Stanmore 
Middlesex 
England 
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LIKE THE TWO GREAT HUNTERS, ARE NOT IDENTICAL. 
The beauty on the left is a Grey Thoroughbred. 

The one on the right, a Chestnut Hunter. 

Generations of careful and selective breeding made them 
what they are: paragons of unusual style, gallantry, and 
brilliance of carriage. Both are strong and full of stamina. 
Both are extremely reliable. Yet, they are not identical. 

We could almost be talking about our great computer tape, 
and the one made by a computer company. 

Generations of experimental tapes brought them to what 
they are: the most durable and reliable in the industry. 

It took endless testing and modification to perfect the right 
combination of backing, binder, and coating. No wonder 
the two great tapes make pass after pass without a dropout. 
Like the two great horses, the two great tapes aren't 
exactly alike. Some tape-users even insist the other great tape 
can't match what ours can do. 
We wouldn't argue. 

(Instead, we'll send you brochurcs and specs, if you'll write 
us at 243 Memorex Park, Santa Clara, California 95050.) 



From Unemployed to EDP Professional 

The Institute of Computer Technology (ICT), a Wash­
ington non-profit corporation, is taking economically deprived 
adults in the 22-35 age range and successfully training them 
in programming and computer operations. ICT has a better 
than 90% placement rate for its high school graduates and 
dropouts who go through the 1,200 hours of instruction. 

The United States Employment Service gives unemployed 
registrants its General Aptitude Test Battery, and refers stu­
dents to ICT. ICT then tests further with programming and 
skills measures, and puts them either in the programming or 
operations classes. About 210 students are scheduled to go 
through "Project Repair" courses under a $250,000 contract 
from the Department of Labor. 

About lout of 3 referrals from the United States Employ­
ment Service make it into the program, which includes re­
medial courses in math, English, and other subjects the 
qualified student needs for his new profession. Applicants 
must have a I-year record of having been employed in any 
kind of work to become eligible. 

The Institute was organized in 1964 by Hugh Donaghue 
of the Datatrol Corp., now merged with Control Data. Data­
trol developed curriculum and provided teachers, and IBM 
supplied space, machine time, and other support. As the 
Institute expanded, a decision was made to organize a sepa­
rate non-profit corporation and seek funding independently 
of IBM and Datatrol, who had carried a large share of the 
increasing costs. ICT is now headed by Albert Kreger, its 
president, and a board of directors including Donaghue, 
Herbert Halbrecht, Bernard Manheimer, Dr. Jack Moshman, 
Jack Roseman, and Dr. Robert Williamson. 

Students receive living allowances of $35-55 per week, 
free tuition, books, transportation, and machine time. Hands­
on training is included for operations courses students, and 
ICT develops on-the-job training slots where possible, and 
also negotiates with employers on behalf of the students. 

Some of the program's success is undoubtedly due to the 
stiff selection and aptitude criteria, but Kreger places most 
of the graduates in jobs at the $5,300 to $6,500 starting salary 
range, and has some graduates earning $11-12K within 24 
months after they graduate. 

The Department of Labor has also funded $785,000 for a 
new program which will use some of the techniques leT 
developed during its EDP work. This contract involves non­
EDP training in literacy, skills, and math in basic education, 
and pre-vocational training in how to get· along on the job, 
deal with your supervisors, etc. ICT also has had to write 
some of its own texts, and· is developing training manuals 
for the Office of Education in the Dept. of Health, Educa­
tion & Welfare. They deal with how to train programmers 
and operations personnel. 

Air Force Procurement in Limbo 

The unprecedented withdrawal of the $114 million contract 
award which the Air Force gave IBM for 135 base-level 

30 

c&a 

CAPITAL REPORT 

computers has created a large vacuum in Washington EDP 
circles. The Air Force doesn't want to talk about it, and 
refers inquirers to the Comptroller's decision, a hefty, 38-page 
book. Air Force sources say that no date has been set for 
resuming the selection process, and they are going strictly by 
the book. 

According to these sources, "The Air Force received the 
Comptroller's decision, B 161483, concerning the Base Level 
Data Automation plan. The selection process was developed 
in the belief that it conformed fully with applicable statutes. 
However, it is the policy of the Air Force to comply fully 
with the decision of the Comptroller in such matters. Ac­
cordingly, the Air Force engaged in further oral and written 
discussion with the 4 manufacturers who submitted proposals, 
Burroughs, Honeywell, RCA and IBM. No procurement 
orders have been issued. Specific plans for the resumption 
of the Phase II source selection competition in compliance 
with the decision will be developed promptly. The 4 firms 
have been notified that these plans will be known to them as 
soon as they are complete." 

IBM came under heavy fire during a Senate Investigations 
subcommittee preliminary probe by John L. McClellan, 
(D-Ark.). He said his investigators found that RCA, Honey­
well, or Burroughs could have made equipment changes re­
quired by specs and still saved the government more than 
$50 million over the IBM proposal. It was very "disturbing" 
that the Air Force refused to give the unsuccessful bidders 
specific reasons for rejecting their equipment, he said. 

During the controversy and subsequent cancellation of the 
award, some of the political implications became touchy. It 
is alleged that Thomas J. Watson, Jr., IBM Board Chair­
man, gave $37,000 to the 1964 campaign of Lyndon B. 
Johnson through various campaign committees, and that 
Arthur K. Watson, his brother, gave $13,000 the same year. 
T. J. Watson, Jr., is listed as the fourth largest contributor 
in the country to the 1964 Democratic campaign by those who 
dig up and tally such contributions. Of the 37K, 6K is 
alleged to have been used to help elect Robert F. Kennedy 
to the Senate. 

5 Million Records and 4,000 Variables 

The National Institute of Neurological Diseases and Blind­
ness at the National Institutes of Health is doing a massive 
study on cause~ of neurological problems in infants. Its 
Office of Biometry in Bethesda, Maryland, near Washington, 
has 31 reels of magnetic tape holding 4.5 million records of 
hospital data on mothers and babies. Thirteen cooperating 
organizations all over the country are taking part in the 
study, which started in 1959. The last child included was 
born in September, 1966. 

Not only is the mother examined, tested, and followed 
through her pregnancy, but the baby's data recording begins 
shortly after birth. Some data is from trained observation of 
delivery. The child is subsequently examined and periodically 
tested through age 7, with a very large battery of tests given 
at that time. The project's magnitude is evident in a partial 
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list of types of data recorded with many different devices in 
a variety of codes, structures, etc. Blood counts and analyses, 
psychological exams (some at 8 months of age with the 
Apgar test), probable disease diagnoses, Stanford-Binet tests, 
speech, language proficiency, hearing, neurological response, 
lab tests, motor responses, virus infections, etc. Some 14 
different data forms are used to record raw data. 

Subfiles, which deal with specific data needed by users, are 
created from the mammoth master file which contains about 
100,000 records describing some 50,000 events. An event is 
data about both mother and child. William Weiss, Acting 
Chief of the Office of Biometry, and Bernard Kroll, Head 
of Systems Design and DP, are using CDC 3600's, 3200's, 
160A's and IBM 360/50's and 30's and 1401's to process. 

According to Kroll, some of the problems in handling such 
a large file with so many variables, and attempting to develop 
methods fOJ: correlation, are "tremendous," but they still 
analyze a statistical requirement, come up with a package, 
and usually deliver answers to users within 30 to 50 days, 
"even with a very complex set of variables." They give 24-
hour turnaround from the smaller subfiles and prograIl}s 
which correlate, summarize, recode, format, and print from 
records already taken from the big master. 

They are still trying new and better information retrieval 
approaches. They expect to have 6 million records before 
the study is complete, and have hopes of eventually using 
the file to do research which compares machine-produced 
diagnoses with those of medical doctors. 

One hundred fifty people in 5 or 6 different disciplines 
gather and record data from the 13 hospitals and clinics, 
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PROBLEM CORNER 

Walter Penney, C.D.P. 
Problem Editor 
Computers and Automation 

Readers are invited to submit problems (and their solu­
tions) for this column to: Problem Editor, Computers and 
Automation, 815 Washington St., Newtonville, Mass. 02160. 

Problem 6,79: Are Two Heads BeHer Than One? 

"I wonder whether they could finish it today," Art said, 
half to himself, but just loud enough so that John Lawthorne, 
who was passing by, overheard him. 

"Do you have a problem?," John asked since Art's fore­
head wore mote of a frown than usual. 

"Oh!" Art turned around quickly. "I was just trying to 
figure out how long it would take tc get this program 
written." Be made a few calculations on a sheet of paper. 
"Bob is one of my best programmers. I would estimate 
that he could get this written in about four hours. Charlie 
is a good "man too; it might take him five hours." 

"Would it be possible to have both of them working on it 
simultaneously?" • 
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and they have access to Biometry's staff of 17 as well as to 
the range of statistical programs which have been developed 
during the past 8 years. 

A special study is also underway in infants in a special 
electroencephalogram (EEG ) file. EEG's are recorded 
simultaneously with a TV camera having a clock in the back­
ground for synchronization. Researchers can watch a display 
of the EEG digitized waves and the expression of the child 
at the same time on a split TV screen. 

Senter Stuart 

"Yes, and in fact I've segmented it so that they can do just 
that. I'm in a hurry for it so I guess I'll put them both on 
the job." 

"How much loss efficiency do you figure there is when two 
people work on the same program - putting the parts to­
gether, and such?" 

"Well, I've found that in a situation like this it would 
amount to about a 10% loss." Art crumpled the sheet he had 
been writing on and threw it into the waste paper basket. 
"I can't figure this out. My guess is that it will take two 
and a half hours." 

His companion had been making a few mental calculations. 
"That's very close. Actually it would take a little less." 

Exactly how long would it take Bob' and Charlie to finis}~ 
the program? 

Solution to Problem 678: A Fascinating Flow Chart That 
Doesn't Work 

After y is changed to y + 1, x must be reset to O. Other­
wise x retains the value 9 and the correct. solution (x = 6, 
y = 6) will be, missed. 
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COMPUTER-ASSISTE,D EXPLANATION 

Edmund C. Berkeley 
Senior Scientist 
Information International Inc. 
Cambridge, Mass. 02139 

"A new field for the application of computers is assistance in ex­
plaining. Computer-assisted explariation is closely related to -
but is not the same as - computer-assisted instruction (CAl). As 
is the case with CAl, the potential practical benefits of computer­
assis'ted explanation are enormous. Some estimates of the pos­
sible value of improvements in explanation are given below." 

What is Explanation? 

To explain is to make plain or clear, to change something 
that is not understood into something that is understood. To 
explain a strange idea means to define it and make it clear, 
using familiar or previously explained ideas put together in 
a familiar or previously explained relation. Explanation, 
therefore, is the activity or the result of explaining. 

Explaining involves something to be explained (a topic), 
a person who does the explaining (the explainer or lecturer), 
persons to whom the explanation is given (the audience), 
and many more elements and factors besides. To explain 
well is an art, and the capacity to explain well can be 
learned. 

Assistance from a Computer 

The advent of the automatic computer makes it possible 
to apply to the art of explaining a vast power to handle 
information. The programmed computer, for example, can 
easily provide a great deal of control over many factors such 
as vocabulary, sentence length, and number of syllables. The 
result is that better explanations can be produced with less 
human labor. In addition, in the next few years, the pro­
grammed computer should become able to deal efficiently 
not only with words but also with ideas. The computer 
should be able to deal intelligently with terms and relations, 
statements and questions, and thus provide explanation ideally 
suited to each individual member of an audience. Many 
other interesting and important possibilities for computer­
assisted explanation1 clearly cast their shadows before. 

IThe work reported here was done under contract N00014-66-C0281 from the 
Office of Naval Research of the U.S. Navy Dept., to Information Interna­
tional Inc. 
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This article has two purposes. The first is to discuss what 
is good explaining and to present a short guide to improving 
explanation. The second purpose is to demonstrate a be­
ginning in using an automatic computer to help produce 
good explanation. Several working computer programs are 
here described. 

Outline 

What is Explanation? 

Assistance from a Computer 

Two Examples of Explanation 

The Differences Between Instruction and Ex­
planation 

Factors Affecting Explanation 

Computer Programs to Assist in Explanation 

Analyzing Explanations with a Computerized 
Vocabulary Analysis Program 

Example of Vocabulary Analysis Using the Com­
puter Program 

Method for Revising and Improving Explanations 

The Practical Value of Good Explanation 

COMPUTERS and AUTOMATION for September, 1967 



t' 

Two Examples of Explanation 

Let's begin by considering two examples of explanation. 
Following is a notice that I read in a New York taxicab 

in 1949: 

INJURY 

"'(JID ACCIDENTS 

SIT BACK -- RELAX -- ENJOY YOUR RIDE 

This is excellent explanation. The words are good, direct 
words, with clear meaning to almost everybody who rides in 
a taxicab. The entire explanation is short: nine words in all. 
The reason for the directions is given first: "avoid injury and 
accidents." Then the directions are stated, "sit back and 
relax." Then one more encouraging reason is given, "enjoy' 
your ride." 

The following is part .of the third paragraph from an ar­
ticle "The Significance of Meiosis in Allomyces" by Ralph 
Emerson and Charles M. Wilson in Science, July 22, 1949, 
vol. 110, pp. 86-88: 

Resistant sporangia formed by sporophytic thalli grown 
on slants of yeast starch agar ordinarily become capable 
of germination three to six weeks after their formation. 
At this time each sporangium contains about a dozen 
expanded, diploid nuclei in an advanced prophase stage. 
These sporangia are fully mature and, if air dried, they 
will remain viable and their nuclei will remain in pro­
phase without any further detectable change for periods 
up to at least ten years. When mature resistant sporangia 
are taken directly from moist agar cultures and placed in 
water at 20° to 25 cC., they form and release spores in 
100 to 130 minutes. During this short interval the two 
meiotic nuclear divisions occur, and are immediately fol­
lowed by cleavage of the cytoplasm and organization of 
the zoospores. Each of the zoospores IS haploid and 
normally uninucleate. 

This is straightforward technical wr~tmg of the ordinary 
technical journal variety. Also, the writers have pointed out 
something remarkable - here is a form of life which has a 
resting period ten years long, and then in two hours' time 
under the right conditions it lives actively again and makes 
spores. But the words shown in Table 1, the special terms, 
all have to be understood in order that the paragraph have 
full meaning. In fact, out of 99 different words in this para­
graph, 24 are special terms. This is undoubtedly much too 
heavy a load for at least some readers and probably a great 
many. 

The Differences between Instruction and Explanation 

Instruction and explanation grade smoothly into each other 
in some ways but in many ways they are quite different. 

Instruction regularly implies that there is a deliberately 
arranged situation in which some persons are students, and 
another person is the teacher, and explanation is taking place 
in a deliberately educational environment such as a classroom, 
a seminar, a lecture, etc. In this environment there exist 
several kinds of compulsion. Basically, the student is under 
some kind of pressure to try to learn. 

The instructional environment is, however, missing on many 
occasions when explanation is needed. For example, a sub­
ordinate may be presenting some proposals to a busy super­
visor, and he has to rely on the interest and convincingness 
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of his first few explanatory statements to persuade his super­
visor to listen to the rest of what he has to say. Or the manager 
of a project may have to explain to a committee that holds 
the purse strings why the project continues to be important,: 
how this year's results have been significant, and why a larger 
budget than last year is reasonable; and he knows he has to 
rely on some ten pages of explanation which the committee 
will read in his absence. Or a department of a corporation 
is interested in increasing the skills and understanding of men 
working for it, and desires to make instructional material, 
manuals, etc., as clear, interesting, and inviting as possible 
so as to persuade these men to use some of their spare time 
to learn more arid thus become more useful. In each of these 
cases, the audience for the explanation is under no compulsion 
to listen. 

As a result, explanation must be more interesting, more 
attractive and more "explanatory" than much instruction. 
But many of the principles of good instruction apply to 
explanation also. 

Table 1 

A SPECIAL VOCABULARY 

agar germination sporangia 

centigrade haploid sporangium 

cleavage meiotic spores 

cultures nuclear sporophytic 

cytoplasm nuclei thalli 

diplOid prophase uninucleate 

divisions resistant yeast starch 

expanded slants zoospores 

Factors Affecting Explanation 

The quality or effectiveness of an explanation depends on 
a large number of factors, such as: 

- the nature of the audience; 
- the importance of the subject to the audience; 
- the explainer's knowledge of the subject matter; 
- the choice of words by the explainer (his vocabulary); 

and so on. 

More than fifty factors and variables can be inventoried that 
influence the effectiveness of an explanation (see Table 2). 
For a discussion of these factors, see Reference 1, pp. 23-53. 

Edmund C. Berkeley has been Senior Scientist at In­
formation International Inc., Cambridge, Mass., since 
1963. He is also Editorial Director of the Library of 
Computer and Information Sciences, Crowell-Collier, 
New York; and Editor and Publisher of Computers and 
A utomation, Berkeley Enterprises Inc., Newtonville, 
Mass. He graduated from Harvard College A.B. 1930 
summa cum laude, having concentrated in mathemat­
ics. He is a Fellow of the Society of Actuaries; was 
first secretary of the Association for Computing Ma­
chinery (1947-53); and is the author of eleven books 
including Giant Brains or Machines That Think, 
Wiley, 1949, and The Comput.er Revolution, Double­
day, 1962. 
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Table 2 

FACTORS AFFECTING THE QUALITY OF EXPLANATION 

A. Factors Related to Subject Matter 

1. Context 
2. Ideas Assumed Known 
3. Common Properties and Relations 
4. Theses 
5. Repetition 
6. Examples 
7. Development 
8. Relations of Ideas to People 
9. Self-Protection 

B. Factors Related to Words 

10, Spelling 
11. Pronunciation 
12. Wrong Words 

.13. Ambiguous Words 
14. Fuzzy Words 
15. Familiar or Strange Words 
16. Frequency of Words 
17. Length of Words 
18. Connotation of Words 
19. Vividness of Words 
20. Word or Phrase 

C. Factors Related to Sentences 

21. Punctuation 
22. Grammar 
23. References of Words 
24. Modifiers 
25. Length of Sentences 
26. Variety of Sentence Structure 

Computer Programs to Assist in Explanation 

In the work so Jar done, a number of computer programs 
have been worked out for tasks associated with improving 
explanations. These programs include: 
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- a computer program for classifying the words used in 
an explanation into special terms, allusions, words of 
one syllable, and other words (there are appropriate 
definitions; Jor more information, see below); 

- a computer program for placing all the words of a 
class into alphabetical sequence and counting the num­
ber of occurrences of each word; 

- a computer program for determining the average num­
ber of words per sentence in an explanation; 

- a computer program which determines the number of 
syllables in a word; 

- a computer program which selects words of one sylla­
ble (after dropping the endings "-s, -es, -d, -ed, -ing"); 

- a computer program which classifies words according 
to tags attached to them; 

- a computer program that determines the ratio of the 
number of syllables in a passage to the number of 
words; 

D. Factors Related to Paragraphs 

27. Paragraph Length 
28. Unity within Paragraphs 
29. Coherence within Paragraphs 
30. Emphasis within Paragraphs 

E. Factors Related to the Whole 
Explanation 

31. Unity 
32. Coherence 
33. Emphasis 
34. Brevity 
35. Tempo 
36. Accuracy 
37. Simplicity 
38. Style 

F. Factors Related to the Audience 

39. The Nature of the Audience 
40. Importance 
41. Interest 
42. Entertainment 
43. Motivation 
44. Feedback 
45. Effectiveness 

G. Factors Related to the Explainer 

46. Knowledge of the Subject Matter 
47. Emotional Attitude 
48. Sincerity 
49. Skill 
50. Time Available 
51. Clerical Assistance 
52. Assistance by Computer 

- a computer program that determines the presence or 
absence of key words and phrases in an explanation; 

- a comput~r program which determines word by word 
the differences between the actual vocabulary used in 
an explanation and the assumed vocabulary of an 
audience. 

Most of these programs have been expressed, in order to 
demonstrate feasibility, in the computer programming lan­
guage LISP. Some, for producing output quickly, have been 
expressed in assembly language for the PDP-7 computer made 
by Digital Equipment Corporation, and have been assembled 
into swiftly operating binary programs in machine language.2 

Analyzing Explanations with a 
Computerized Vocabulary Analysis Program 

Over a dozen examples of explanation (sample passages) 
were analyzed using the computer program called the Vocabu­
lary Analysis Program. This program, applied to an explana­
tion (a passage of up to 800 words) : 

2For more information about these programs, see Appendix 1 and Appendix 2 
in Reference 1. 
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- classifies the words occurring into four classes; 
- places each word in its class; 
- lists the words in each class in alphabetical sequence; 
- counts how often each word occurs and states the 

frequency; 
- states the total number of different words and the 

total frequency of all occurrences (for each class). 

The four classes of words have been given names as follows: 

- Class 3, the Special Vocabulary; 
- Class 4, the Allusion Vocabulary; 
- Class 1, the One-Syllable Vocabulary; and 
- Class 2, the Key Vocabulary. 

The definitions of these classes of words are as follows: 

Class 3, The Special Vocabulary (the "special terms"): 

Words that are used for explaining, that most readers 
certainly do not know or probably do not know, and 
that are or ought to be explained in the course of the 
explanation. 

Each such word is tagged by placing the number 3 after an 
occurrence of the word. (It is not necessary to tag more than 
one occurrence.) 

Class 4, The Allusion Vocabulary: 

Words that most readers may not know, and do not 
need to know, and that are not used in later explana­
tion. 

Each such word is tagged by placing the number 4 after an 
occurrence of the word. 

Class I, The One-Syllable Vocabulary: 

One-syllable words; words which become one syllable 
after dropping the endings "-s, -es, -d, -ed, -ing," as 
in "faces, bunches, graded, raided, looking" - since 
these endings do not make the word harder to under­
stand; also words for numbers, places, years, dates, 
and most proper names, since, in the way that such 
words occur, they do not make the explanation harder 
to understand. 

No tagging is necessary for almost all of these words; but a 
proper name like "B. ]. Smith" needs to be written with 
hyphens and tagged with aI, as follows: "B-J -Smith I." 

Class 2, The Key Vocabulary: 

Other words, consisting mostly of words of two or 
more syllables, that are used for explaining, that most 
readers know or probably know, and that are not 
explained. 

The computer program automatically assigns untagged 
words to Classes 1 and 2 because it contains a subroutine 
that determines the number of syllables. However,· some ex­
ceptional words have to be tagged. For example, the follow­
ing words have to be tagged with a 2: "preempt," since the 
computer program cannot tell that the two e's next to each 
other in this case are pronounced as two syllables; "during," 
since the computer program cannot tell that "dur" does not 
exist as a one-syllable word. 

The classifying and totaling of words in these categories 
accomplished by the Vocabulary Analysis Program3 gives the 
explainer a large amount of control over the vocabulary he 
is using to try to convey understanding to an audience. 

:lThe Vocabulary Analysis Program is stated in Appendix 1 of Reference 1, 
and is there expressed in symbolic assembly language. A copy of the oper­
ating binary program tape may be obtained on request to E. C. Berkeley, 
Information International Inc., 545 Technology Sq., Cambridge, Mass. 02139, 
and it should be usable on any PDP-7 computer. 
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Example of Vocabulary Analysis Using the Program 

For example, consider the following passage from a sample 
explanation: 

Whether by biologists, sociologists, engineers, or chem­
ists, sampling is all too often taken far .too lightly. In the 
early years of the present century, it was not uncommon 
to measure the claws and carapaces of 1000 crabs, or to 
count the number of veins in each of 1000 leaves, and 
then to attach to the results the probable error which 
would have been appropriate had the 1000 crabs or the 
1000 leaves been drawn at random from the population 
of interest. 

In this illustration of an explanation there are four special 
terms (belonging to Class 3, the Special Vocabulary) : 

sampling 
probable-error 
drawn-at-random 
population 

There is one term rather strange and unusual which does 
not have to be understood in order to understand the ex­
planation, and so we may put it into Class 4, the Allusion 
Vocabulary: 

carapaces 

There are 18 words III the Key Vocabulary, Class 2: 

appropriate engineers present 
attach interest results 
biologists lightly sociologists 
century measure taken 
chemists number uncommon 
early often whether 

N one of these are unusual or difficult. All the rest of the 
words are in the One-Syllable Vocabulary, Class 1. 

Most of the work needed, therefore, to guarantee that the 
explanation is clear to the audience may be concentrated on 
the four words in Class 3 and the word in Class 4. 

For example, in the second sentence, "drawn at random" 
is clearly a special term in statistics; but here it is treated 
as if everybody reading this passage already knew what it was. 
This assumption may not be justified for the audience of 
intelligent laymen for which this passage was written. So 
some revision of the wording should be considered. 

For another example, "carapaces," marked as belonging in 
Class 4, could easily be changed to "shells"; to talk of the 
shells of crabs (even if they do not have true shells) instead 
of their carapaces is likely to be helpful to the audience, and 
conserve their attention for the concepts like "drawn at 
random" which they must learn. 

A sample of how this passage would be given as input 
to the Vocabulary Analysis Program, and a sample of what 
the program would produce as output, are shown in Table 3. 

Method for Revising and Improving Explanations 

A general (and rather obvious) method for revising and 
improving explanations can be stated as follows: 

Re the Special Vocabulary: 

1. Basic terms: Clarify their explanation. Make sure 
that they are adequately defined. Answer natural 
questions about them. 

2. Terms probably understandable: Remove those not 
really needed. Make those that remain ciearer 
and more understandable. 

3. Terms that are not really necessary: Eliminate 
them by rephrasing. 
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4. Terms that are ambiguous: Remove the ambiguity. 
5. Undefined, unguessable terms: Either explain them 

or remove them. 

Re the Allusion Vocabulary: 

6. Remove the allusions that are not really needed. 
Make those that remain clearer and more useful. 

Table 3 

A SHORT SAMPLE EXPLANA TION ANALYZED BY 
THE VOCABULARY ANALYSIS PROGRAM 

WHETHER BY BIOLOGISTS, SOCIOLOGISTS, 
ENGINEERS, OR CHEMISTS, SAMPLING 3 IS ALL 
TOO OFTEN TAKEN FAR TOO LIGHTLY. IN THE 
EARLY YEARS OF THE PRESENT CENTURY, IT 
WAS NOT UNCOMMON TO MEASURE THE CLAWS 
AND CARAPACES 4 OF 1.J1J1J1 CRABS, OR TO 
COUNT THE NUMBER OF VEINS IN EACH OF 
1J1J1J1 LEAVES AND THEN TO A TTACH TO THE 
RESULTS THE "PROBABLE-ERROR" 3 WHICH 
WOULD HAVE BEEN APPROPRIA TE HAD THE 
1.6.6.6 CRABS OR THE 1.6.6.6 LEAVES BEEN DRAWN­
A T -RANDOM 3 FROM THE PO PULA TION 3 OF 
INTEREST. 
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CLASS 3 
DRAWN-AT-RANDOM 1 
POPULA TION 1 
PROBABLE-ERROR 
SAMPLING 1 
NU 4 FQ 4 

CLASS 4 
CARAPACES 1 
NU 1 FQ 1 

CLASS 2 
APPROPRIA TE 1 
ATTACH 1 
BIOLOGISTS 1 
CENTURY 1 
CHEMISTS 1 
EARLY 1 
ENGINEERS 1 
INTEREST 1 
LIGHTLY 1 
MEASURE 1 

NUMBER 1 
OFTEN 1 
PRESENT 1 
RESULTS 1 
SOCIOLOGISTS 1 
TAKEN 1 
UNCOMMON 1 
WHETHER 1 
NU 18 FQ 18 

CLASS 1 
1J1J1J1 4 
ALL 1 
AND 2 
BEEN 2 
BY 1 
CLAWS 1 
COUNT 1 
CRABS 2 
EACH 1 
FAR 1 
FROM 1 
HAD 1 
HAVE 1 
IN 2 
IS 1 
IT 1 
LEAVES 2 
NOT 1 
OF 5 
OR 3 
THE 9 
THEN 1 
TO 4 
TOO 2 
VEINS 1 
WAS 1 
WHICH 1 
WOULD 1 
YEARS 1 
NU 29 FQ 55 

Re the Key Vocabulary: 

7. Words that can be eliminated· by commoner ones 
just as precise in meaning: Replace them. 

There is nothing unusual or remarkable about this set of 
directions. Usually though, an author is preoccupied, think­
ing about his ideas and trying to express them. So he forgets 
to apply these directions in his explanation to the particular 
audienc~ he is seeking to reach. 

No computer program to apply these directions seems at 
present feasible. Such a program, though not impossible, is 
still a long way off. 

This· method has been applied to three sample explana­
tions, and the resulting revisions of the sample have been ana­
lyzed by the Vocabulary Analysis Program. The details may 
be found in several chapters and appendices of Reference 1. 

The Practical Value of Good Explanation 

The value of a good explanation is like the value of a key. 
You may not need a key to go through a door, but if the door 
is locked, and you need a key, and you have the right key, 
then you can pass through and otherwise you can't. In other 
words, a good explanation may unlock knowledge that is 
otherwise not accessible. 

The value of a good explanation also depends on the num­
ber of people who will be using the explanation, and the de­
gree of difference between a good explanation and an ordinary 
explanation. 

Suppose: that an audience of 10,000 people will use an 
explanation; that a good explanation will require one hour 
to be understood; and that an ordinary explanation will re­
quire two hours to produce the same degree of understanding. 
Suppose that the time of the people in this audience is worth 
$3 an hour on the average. Then the difference in value 
between the two explanations is $30,000. Suppose it takes an 
extra eigl).t-hour day from a competent explainer receiving 
$10 an hour, to make a good explanation instead of an ordi­
nary one. Then the investment of $80 in the explainer's time 
gives a return of $30,000; this is a good bargain: 

Of course, these figures are sample figures only. But they 
show the pattern in which similar calculations could be made 
for other cases with different data. 

Suppose we try to estimate roughly the possible annual 
gain from good explanations instead of ordinary ones. Sup­
pose the United States has a working force of 70 million 
people. Suppose that a dozen times a year a good explana­
tion instead of a poor one saves one hour of their time. 
Suppose the average rate of pay is· $2 an hour. Then the 
annual saving would be: 

70 million people/year x 12 times in a year x 1 hour/time 
x 2 dollars/hour, which equals $1.7 billion a year 

or, to be a little conservative, say, a billion dollars a year. 
The cost of making the good explanations might be 1/100 of 
the saving or $10 million. Here again, the pattern of calcu­
lation may apply, although more carefully chosen data should 
be used. 

There is probably even a larger value from good explana­
tion as compared with ordinary explanations: it enables some 
persons to acquire capacities (training) that otherwise they 
could not (or would not) acquire. Suppose that in each year 
good explanation instead of ordinary explanation allows 1/20 
of the workforce to pass through a gate (acquire a capacity) 
that otherwise they would not pass through. Suppose the 
value of passing through (like the value of an education) is 
100 times the cost of the time spent to pass through, say 20 
hours at $3 an hour (since this part of the workforce will be 
more highly paid). Then the additional value from the 
acquired capacity resulting is: 
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REFERENCE 70 million people/year x 1/20 x 100 x '20 hours x 3 
dollars/hour, which equals $20 billion/year. 

It must be emphasized that these calculations are just 
rough estimates; essentially, they only show possible magni­
tudes, and possible patterns for estimating. 

Personally, I have been studying explanation and seeking 
to explain clearly to various audiences, for more than thirty 
years. And now at last, the vast monotonous, intolerable, 
clerical labor for thoroughly investigating words, vocabulary, 
and ideas in explanation is now ended, thanks to the powers 
of the computer in the field of explanation. 

1. "Computer-Assisted Explanation: A Guide to Explain­
ing: and Some Ways of Using a Computer to Assist in Clear 
Explanation," by Edmund C. Berkeley, published by Informa­
tion International Inc., 545 Technology Sq., Cambridge, Mass. 
02139, May, 1967, paperbound, 280 pp. 

Copies are available from Information International Inc. (so 
long as the original supply lasts) on request from persons work­
ing in the field of explanation, computer-assisted instruction, 
and related subjects. Other persons may purchase copies from 
"Computers and Automation." 

The table of contents of the published report appears in 
Table 4. 
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The Burroughs 
theory of evolution 

. . ........ ....... .... ....i' ··i· . .•.... .....•.• .in....·Ef· er< ........ .. i .... · •••• > .. '1 

conlputer.,.tci.third ·gQ'1!rat~9g.Jri, 
a single smooth transition. 

We started a revolution in 1960 when 
we introduced the B 5000-a second 
generation machine with third gen­
eration software, years ahead of its 
time. 
From this evolved the B 5500, whose 
exceptional performance has been 
envied, imitated, but not yet dupli­
cated. Because its hardware and soft­
ware were designed together, to work 
together, right from the start. 
NOW, THERE'S THE NEW BUR­
ROUGHS B 6500. With advanced 
third generation hardware. With the 
industry's only fully proven operat­
ing system-the Burroughs Master 
Control Program. With multipro-
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cessing as its standard operating 
mode. 
The B 6500 offers up to 5 times the 
processor speeds and 15 times the 
main memory capacity of its prede­
cessor. It can be built as big as you 
need, in modules, at any time, with­
out any reprograming. The B 6500 
handles up to 255 peripherals, more 
than 2,000 communications lines, 
and billions of words of all-electronic 
disk file storage. 
It has everything needed for multi­
processing, on-line, time sharing, and 
real-time operations. 
This logical evolution means that 
B 5500 users have a direct route to 
Designate No. 14 on Reader Service Card 

even higher capacity and perform­
ance. ·At minimum cost. Because 
their current programs will run with 
full efficiency on the B 6500. 
It means that users of other large 
systems need not face revolution 
again when they've changed over to 
the B 6500. And we can even help 
make that changeover a gentle one. 
Watch this magazine next month 
when we will tell you about the next 
logical step in the Burroughs data 
processing evolution. 
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AUTOMATIC INTERCEPT SERVICE 

Electronic equipment, capable 
of remembering thousands of tele­
phone numbers, now is being used 
by telephone operators in Washing­
ton, D.C. to provid~ faster, more 
accurate status reports to callers 
on non-working numbers. The com­
puter-like system, known as "Auto­
matic Intercept Service," was in­
troduced by the C&P Telephone Com­
pany in July. The system was de­
veloped jointly by C&P engineers 
and IBM Corporation. Initially, 
about half of the intercept calls 
are being handled electronically, 
and by the end of the year, C&P 
hopes to complete the conversion. 

"Intercept" is the 24 hour-a­
day service provided to handle 
calls to telephones which, for var­
ying reasons, are not working num­
bers. This includes calls to num­
bers that are not assigned, have 
been disconnected or have been 
changed. Because of the high mo­
bility of telephone users in this 
area, Washington has the largest 
"intercept bureau" in the Bell Sys­
tem. Calls to "intercept" have 
increased steadily from 33,000 a 
day in 1960 to 51,000 this year. 
A company spoke~man estimates that 
this will grow to about 85,000 in 
1970. 

Before conversion to electron­
ic intercept equipment, operators 
had to thumb through a printed di­
rectory in order to answer each 
call to an out-of-service number. 
Directory information now is stored 
in the computer's IBM 1311 magnet­
ic disk files. The picture shows 
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APPLICATIONS 

C&P employee Kathy Moore comparinq 
a printed number intercept direc-~ 
tory to an IBM disk pack. 

rd 
The new system incorporates 

an IBM 7770 audio response uni t and 
an IBM 1440 computer. A vocabu­
lary of words and sounds were re­
corded by human voice and stored 
on a magnetic drum within the 7770 
unit • 

When the caller gives the op­
erator the number he dialed, she 
keys it into the computer through 
a 10-key button keyboard at her 
station. The computer searches 
its records, determines the status 
of the number dialed, and trans­
lates the computer message into a 
voice reply by selecting and assem­
bling the proper words from its 

128-word recorded vocabularyo The 
voice message is heard by the call­
er within 10-20 seconds after plac­
ing his call. A typical answer 
would be, "The number you have 
called, 628-1139, has been changed. 
The new number is 737-3549. The 
new number is 737-3549. This is a 
recording." Following a brief 
pause, an operator will come in on 
the line automatically to offer 
further assistance if necessaryo 

Although only one IBM 1440 
computer and 7770 audio response 
dei vce are requi red to operate the 
automatic intercept system, C&P 
has installed two of each. While 
one system answers calls, the other 
stands ready as a back-up to in­
sure continuous 24-hour service. 
Initially the intercept system will 
be able to handle up to 64 incoming 
calls simultaneously. Future plans 
call for the capaci ty to be increased 
to 128 at one time or about 11,000 
an hour. 

SCIENTIFIC SAILMAKING 
NOW A REALITY 

Two of the United States' most 
technically-oriented sailmaking com­
panies have joined forces to produce 
sails designed by a computer. Hard 
Sails, Inc., Islip', L.r., N.Y., has 
purchased the computerized design 
techniques and assets of Mi Igram 
and Hopkins, Somerville, Masso, 
presidents Wallace Co Ross of Hard 
Sails and Dr. Jerome Milgram of 
M & H have announced. 

For the past five years Dr. 
Milgram, who is also a research 
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associate at Massachusetts Insti­
tute of Technolog.y, has been using 
computers in converting related 
data to finished sail design. 
These designs have been notice­
ably successful in the 5.5 Meter 
class. 

The computerized design, Dr. 
~ilgram explained, is the organiz­
zation of critical data of a par­
ticular boat's hull form, sailing 
qualities, rig plan, and dimensions 
into a design technique that can be 
programmed on a computer. The pro­
gram then gives the cross sectional 
shape the sail should be at various 
heights up the mast for the partic­
ular boat in the particular wind 
condition described. The program 
also computes the·curvature (in 
offset dimensions) for both edges 
of each panel in the sail so that 
the predescribed shape can be re­
produced. In addition, the com­
putations show the exact trim angle 
for the jib or genoa and the exact 
traveler setting for the main. 

"EARLY WARNING SYSTEM" FOR 
OPEN HEART SURGERY PATIENTS 

Hours before clinical signs 
become apparent, a new "early warn­
ing system" alerts attending phy­
sicians at Presbyterian Medical 
Center, San Francisco, Calif., to 
impending changes in the condition 
of patients recovering in the Car­
diopulmonary Intensive Care Unit. 
The specially-designed patient mOn­
itoring system is linked to an IBM 
1800 Data Acquisition and Control 
Computer. The system was developed 
under the terms of a joint study 
between PCM's Institute of Medical 
Sciences (under National Institutes 
of Health grants) and IBM Corpora­
tion. It currently is being used 
primarily in the post-operative 
treatment of open heart surgery 
patients. 

The system measures and de­
tects trends indicated by some 25 
vital factors involved in the pa­
tient's progress, displays its ac­
cumulated finds to medical person­
nel on a television screen near 
the patient and signals attending 
physicians if an abnormal congition 
begins to develop. Circumstances 
under which an alarm will be sound­
ed and emergency information dis­
played are prescribed in advance 
for each patient by his attending 
physician and entered into the 
system. 

PMC's computer-based "early 
warning system" can: monitor and 
analyze a variety of patient data 
and predict complicati ons based on 
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related changes in several aspects 
of the patient~ physical condition; 
automatically calculate important 
physiological values which cannot 
be measured directly with avail­
able instruments and were previous­
ly obtainable only through manual 
calculation by the hospital staff; 
maintain an up-to-the minute pa­
tient history in the computer 
memory for use in detecting trends 
in the patient's condition; and 
support the medical team by moni­
toring up to three patients simul­
taneously. 

"The primary purpose of this 
computer-based system is to assist 
us in providing improved care for 
patients in our Cardiopulmonary 
Intensive Care Unit," Frank Ger­
bode, M.D., the institute's pres­
ident said. "Since becoming oper­
ational in March, it has shown the 
capability of alerting our surgeons 
to impending complications hours 
before they would have been ob­
served by usual clinical signs 
and routine procedures". 

LEGAL DATA WORLDWIDE 
PINPOINTED BY COMPUTER, 
COMMUNICATIONS LINK 

The capabi Ii ties of a computer 
and international communications 
recently were teamed up to initi­
ate the first step in a program to 
place the world's legal archives 
at the fingertips of attorneys any 
place on the globe. In a three­
day demonstration for the World 
Peace Through Law Conference meet­
ing in Geneva, Switzerland during 
July, answers to a variety of do­
mestic and international legal 
questions were supplied through 
the medium of a computer at the 
New York headquarters of Law Re­
search Service, Inc. The connect­
ing communications with Geneva were 
provided by the international telex 
facilities of Radio Suisse and ITT 
World Communications Inc., a sub­
sidiary of International Telephone 
and Telegraph Corp. 

Seconds after the queries were 
initiated, by dialing a 10-digit 
coded number on the telex machine, 
a teleprinter produced the requested 
information in printed form. From 
the computer's massive "legal li­
brary" came precise references to 
laws and decisions on matrimonial 
property rights, labor agreements, 
the validity of oral contracts and 
similar statutes and cases in a 
half dozen different countries -­
in the language of each country. 

This "legal library" is kept 
up to date bi-monthly. As new de-

cisions are received fromthe courts, 
administrative bodies, and other 
agencies, Law Research Service in­
corporates them into the computer's 
memory. 

Basically the conference dele­
gates did what many of their pro­
fession are doing now throughout 
the United States and Canada. With 
the aid of a Computer Thesaurus or 
glos·sary of legal terms and phrases 
coded with 10-digit numbers, they 
were able to pinpoint specific le­
gal data in a fraction of the time 
required by conventional methods. 

The computerized approach to 
the retrieval of legal information 
also overcomes the vexing problem 
of language differences. "Wi th it:' 
said Ellias C. Hoppenfeld, presi­
dent of Law Research, "a lawyer in 
Denmark can secure the pertinent 
French law to his problem without 
the need of tranSlating his ques­
tion from Danish to French." 

COMPUTERIZED BALLISTICS 
IDENTIFICATION SYSTEM 

A computerized weapons iden­
tification system that can quickly 
identify the "fingerprint" of a 
bullet found at the scene of a 
crime and trace it to the weapon 
from which it was fired has been 
developed by Computing Technology 
Inc., Paramus, N.J. 

The BALID system, as it is 
called (for Ballistics Identifi­
cation), may-SOmeday make it pos­
sible to instantaneously identify 
the owner of any weapon by scan­
ning the ballistic markings of an 
evidence bullet (bullet found at 
the scene of a crime) and entering 
quantitative information into a 
computer to trace its origin. The 
BALID system consists of an elec­
tromechanical scanning component, 
a small scientific computer, and 
computer programs. 

Basically, the BALID system 
makes use of three programs. One 
accepts the output from the scan­
ner and produces indices of the 
internal ballistic markings. These 
indices are numerical values repre­
sentative of such markings. A sec­
ond program will store this inform­
ation in the appropriate mechanical 
bullet files kept on magnetic tape. 
The third program matches a search 
bullet against these files to find 
the most probably match, or the 
most probable matches. The com­
puter for the BALID system is the 
PDP-8S, a small, inexpensive scien­
tific computer manufactured by the 
Digital Equip. Corp., Maynard, Mass. 
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To scan the bullets, theBALID 
system makes use of a surface-an­
alyzer manufactured in England by 
Rank Taylor Hobson. The instru­
ment, called the Talysurf 4, is a 
solid-state electromechanical scan­
ner capable of providing horizont­
al amplifications of up to 500 X 
and vertical amplifications of up 
to 100,000 X. Operationally, the 
system permits the scanning of a 
six-land bullet in about 10 min­
utes, including the necessary set­
up time. 
(For more information, designate 
#41 on the Readers Service Card.) 

COMPUTER-CONTROLLED REAL-TIME 
GAS DISPATCH SYSTEM 
IN OPERATION 

A Westi nghouse Prodac® 50 com­
puter system is being used for nat­
ural gas dispatching and remote 
control of system pressures by the 
United Gas Improvement Company of 
Philadelphia, Pa. The equipment 
went i~to operation recently at 
Reading, the center of UGI's gas 
territory. 

In this application, the Pro­
dac equipment acts as brain for a 
telemetering system that measures 
the flow of gas and controls cer­
tain pressures in a pipeline sys­
tem covering a territory of about 
2400 square miles. The computer's 
real-time operations result in a 
more economical flow of gas from 
transmission company lines through 
UGI's vast distribution system to 
its customers. 

The computer also gives UGI 
officials up-to-the-minute reports 
on purchases, sales, and storage 
of gas for demand control and book­
keeping purposes. 

COMPUTER RECOGNITION OF 
HUMAN DISEASE PATTERNS 

Techniques with which computer 
systems can recognize or help phy­
sicians recognize disease patterns 
are being developed at the Univer­
sity of Missouri School of Medi­
cine, Columbia, Mo. The PUblic 
Health Service recently awarded 
$129,676 to support the second 
year of the study, "Computer Rec­
ogni tion of Human Di sease Patterns." 
Dro Donald Lindberg, associate pro­
fessor of pathology and director of 
the Medical Center computer pro­
gram, is project director. 

Studies are suggesting pat­
terns of blood chemistry which might 

prove significant in aiding early 
detection of certain diseases. A 
16-channel autoanalyzer (designed 
at the University Medical Center) 
is directly linked to the Center's 
computer system. Sixteen tests 
can be performed simultaneously 
with the autoanalyzer. With an­
other device, a computer analysis 
linked to the autoanalyzer, it is 
possible to capture on tape the 
voluminous data provided by the 
autoanalyzer and to blend this in­
formation into the computer's 
storage and reporting system. 

With earlier computer tech­
niques, the researchers found that 
by using serum electrolytes and 
other blood chemical measurements, 
the computer system can give a 
more accurate and consistent meas­
ure of kidney function than the 
physician can determine. 

In other studies, results from 
the multiphasic testing are sugges­
tive enough to merit an intensive 
search for meaningful patterns that 
could indicate a person's predis­
position to a particular disease. 
Such patterns of asrociation could 
aid the physician in detecting 
heart disease, renal disease, and 
other major illnesses while in the 
early stages and still curable, the 
researchers believe. 

EXPO 67 USING COMPUTER 
TO CONTROL TICKET SALES 

Among computer applications 
which are contributing to the effi­
cient management of Canada's Expo 
67 is a program for the control of 
ticket sales. The procedure is 
carried out with a National Cash 
Register Series 500 computer. 

A magnetic ledger card is cre­
ated for each performance of a par­
ticular show. As tickets are sold, 
the appropriate dollar value is 
taken out of inventory on that per­
formance card. Deduction codes are 
keyed into the cards to denote dis­
counts, complimentary tickets and' 
amusement tax. Thus, complete and 
up-to-the-moment information is main­
tai ned on the whole spectrum of Expo 
67's entertainment. Management re­
ports are made regularly available. 

"We believe this to be a unique 
use of a computer, " said R. E. Gobei 1, 
deputy director of the Finance Branch 
of the Canadian Corporation for the 
1967 world exhibition. He added, 
"The system keeps Expo's management 
informed at all times. If advance 
ticket sales are low, we know ex­
actly where to place our advertis-
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ing dollar. There's no poi nt in 
advertising a sold-out show." 

ORGANIZATION NEWS 

MEMO REX MOVES INTO 
COMPUTER HARDWARE WITH 
PERIPHERAL SYSTEMS 

Peripheral Systems Corporation 
(PSC), a subsidiary of Memorex Cor­
poration of Santa Clara, Calif., has 
established a new headquarters plant 
in Su,nnyvale, Calif. 

President of PSC Robert Brum­
baugh said that the firm represents 
the first step for Memorex into com­
puter hardware. Initially, PSC is 
introducing an all new disc storage 
drive unit for advanced computer 
systems. The 630 Series Disc Drive 
is produced for original equipment 
manufacturers. 

NCR SETS UP ELECTRONIC 
PARTS DEPOT FOR EUROPE 

An electronic parts depot, to 
expedi te the servicing of National 
Cash Register computer equipment 
throughout Europe and the Middle 
East, has been established in The 
Netherlands. The new facility is 
located adjacent to Amsterdam's 
Schiphol airport. 

NCR said 24-hour service will 
be available in most cases because 
of the city's outstanding trans­
portation connections to the rest 
of Europe and to the Middle East. 
The new central facility will give 
NCR organizations rapid access to 
components not stocked locally. 

The new depot is in direct 
telex communication with NCR's 
world headquarters in Dayton, Ohio, 
and with the company's Electronics 
Division at Hawthorne, Calif. 

AUTOMATIC BANK DEPOSITORY 
TO BE MARKETED NATIONALLY 

Milgo Electronic Corporation, 
Miami, Fla., has obtained the na­
tional marketing rights for Lectro­
Teller, an electronic bank deposit 
station, from Automated Machines 
Corp., Nashville, Tenn. The auto­
matic depository, originally devel­
oped by Milgo for AMC, is the first 
major innovation for customer con­
venience since the introduction of 
drive-in banking. 
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The Lectro-Teller uses a pat­
ented sensing mechanism to distin­
guish the difference between $1, 
$5, $10, and $20 bills in any com­
bination. It accepts cash, checks 
and coins for payments on loans 
and utility bills, and deposits 
-for savings and checking accounts 
up to $999.95. Each transaction 
is confirmed with a validated re­
ceipt to the depositor. 

Milgo Product Manager D. Barry 
Boyce stated, "We have initiated a 
nationwide marketing program to 
make Lectro-Teller equipment and 
service available to all banking 
institutions. Eventually, not 
only banks, but savings and loans, 
department stores and utilities 
will benefit from on-the-spot de­
posit stations." 

In the initial Lectro-Teller 
installation,the First National 
Bank of Arizona is using 50 Lectro­
Tellers to provide their customers 
with deposit stations in shopping 
centers, supermarkets, industrial 
cafeterias, and public buildings. 

I.C.P. SUBSIDIARY ACQUIRES 
CONTROL OF IICIC 

Britain's International Pub­
lishing Corporation (I.P.C.) is 
broadening its interests in com­
puter-based publishing on a world­
wide scale. Its wholly-owned U.S. 
subsidiary, Iliffee-NTP, Inc., has 
acquired control of International 
Computaprint Corp. (I/C/C), Fort 
Washington, Pa. The transaction 
involves the cash purchase of all 
outstanding stock formerly held in 
the corporation by National Comput­
er Analysts, Inc. of Princeton, N.J. 

I/C/C deals exclusively in 
computerized composition of direc­
tories, dictionaries and index 
volumes. I/c/c, using sophisti­
cated input, computer and high­
speed phototypesetting equipment, 
produces books for leading U.S. 
publishers, manufacturers and 
printers, and plans for rapid ex­
pansion into related fields. 

MAGI ACQUIRES DATA RECORDING 

The acquisition of Data Re­
cording, Inc., White Plains, N.Y., 
as a wholly owned subsidiary of 
Mathematical Applications Group, 
Inc., also located in White Plains, 
has been announced by Dr. Phillip 
S. Mittelman, President of MAGI. 
Mr. Thomas Amoriello, who served 
as President of DRI prior to the 
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acquisition will remain in that 
capacity. Data Recording provides 
data processing and keypunching 
services in the Metropolitan New 
York area. 

SANDERS ACQUIRES 
MITHRAS, INC .. 

Royden C. Sanders, Jr., pres­
ident of Sanders Associates, Inc., 
Nashua, N.H., has announced that 
the acquisition of the assets of 
Mithras, Inc. of Cambridge, Mass., 
by Sanders has been concluded. 
Mithras will be operated now as 
the Mithras Division of Sanders in 
Cambridge under the direction of 
Dr. Eugene Rubin, president of 
Mithras. The new division is en­
gaged in research and development 
in the areas of applied aerotherm­
odynamics, electromagnetic detec­
tion and quantum physics. 

NEW COMPANY FORMED TO SELL 
STANDARD SOFTWARE PACKAGES 

New trends in computer tech­
nology are transforming the field 
of software development, according 
to Robert V. Head, founder and 
president of Software Resources 
Corporation, Los Angeles, Calif., 
a new firm specializing in stand­
ard software packages. Software 
Resources specializes in the dis­
tribution of computer programs 
having wide applicability to the 
needs of many users in a variety 
of industries. 

Software Resources provides 
much more than a listing or broker­
age service, Mr. Head emphasized. 
"Before a program is considered, 
it must meet rigorous standards 
for documentation and error-free 
operation and it must possess 
enough generality to appeal to a 
broad class of users," he stated. 

His company will provide an 
application package service, mar­
keting broadly applicable programs 
on a national basis. A staff of 
top professionals is being set up 
to evaluate candidate programs for 
both scientific and commercial ap­
plications in several major indus­
tries. 
(For more information, designate 
#42 on the Readers Service Card.) 

UNIVERSITY COMPUTING BUYS 
KEYSTONE COMPUTER ASSOCIATES 

University Computing Company, 
headquartered in Dallas, Texas, has 

purchased Keystone Computer Associ­
ates, Inc., a Philadelphia computer 
programming and systems analysis 
company, it has been announced by 
Sam Wyly, president of UCC, and John 
Guernaccini, president of Keystone. 

The purchase was made by an 
exchange of 33,300 shares of UCC 
stock for the assets and business 
of Keystone. Keystone will contin­
ue to operate under its own name 
and management, as a whOlly-owned 
subsidiary of UCC. 

Immediate plans include open­
ing an office in Washington, D.C., 
and melding Keystone's activities 
with the Computer Utility centers 
of UCC. 

CANADIAN FIRM ASSOCIATES 
WITH PLANNING RESEARCH CORP. 

Read-Voorhees and Associates, 
Toronto-based transportation and 
planning consultants, now is asso­
ciated wi th Planning Research Corp., 
Los Angeles, Calif. The association 
results from a planned merger of 
Alan M. Voorhees and Associates, 
Inc., of WaShington, D.C. with Plan­
ning Research. Read-Voorhees, which 
currently is partly owned by the Al­
an M. Voorhees organization, will 
remain Canadian in majority owner­
ship. 

The announcement, made j oi ntly 
by Arthur E. Read, president of 
Read-Voorhees, and Dr. Robert W. 
Krueger, president of Planning Re­
search, stated that the new associ­
ation represented an extension of 
Planning Research's professional 
services into Canada and an expan­
sion of the services offered by 
Read-Voorhees. 

Planning Research offers sys­
tems analysis and computer software 
to governments and industry. Read­
Voorhees, known for its transporta­
tion and planning studies also de­
velops information systems and com­
puter applications for land-use 
planning. 

EDUCATION NEWS 

AI ACCREDITED 

Automation Institute of Chica­
go has been honored as the first 
data processing school in the coun­
try to be accredited by a national 
accrediting agency. The Accredit-

COMPUTERS and AUTOMATION for September, 1967 
o. 



ing Commission f9r Business Schools, 
recognized by the United States of­
fice of Education, accredited the 
Chicago School at a summer meeting 
in Washington D.C. 

In a letter from Dr. James R. 
Taylor, executive director of the 
Accrediting Commission for Business 
Schools, received by Paul Pair, 
President of Automation Institute, 
AI was cited for its continuing ef­
fort to develop quality training 
programs. In pointing out that 
this is the first accreditation of 
a data processing institution by a 
nationally recognized accrediting 
agency, Taylor said that the com­
mission has accredited more than 
300 business colleges during the 
last 15 years. 

Automation Institute of Chi­
cago was the first private busi­
ness school in the midwest to offer 
training in the new field of elec­
tronic data processi ng and computer 
programming when it opened 10 years 
ago. 

INFORMATION PROCESSING 
CENTER ESTABLISHED BY 
THE NEW SCHOOL 

A new Information Processing 
Center, which will provide instruc­
tion on the use of electronic com­
puters and other information pro­
cessing techniques, opens this month 
at The NewSchool for Social Research, 
New York. N.Y. The new Center will 
serve both professionals and laymen, 
including the growing number of 
business executives who require a 
background in informati on process­
ing. 

Beginning the week of Septem­
ber 25. twelve different courses are 
being offered. Students who com­
plete five courses, two of which 
deal specifically with the IBM Sys­
tem/360, will be eligible for a 
Certificate in Information Process­
ing. Many of the course offerings 
will have several sections, allow­
ing students to choose the day of 
the week they wish to take the 
course. All courses wi 11 be taught 
in the evening or on Saturdays. 

The curriculum will range from 
general introductory courses in 
data processing to specific offer­
ings concerning linear programming 
and Cobol and Fortran programming. 
Specialized courses have been de­
signed for personnel in the medical 
and accounting fields. Advanced 
courses in systems analysis. oper­
ations research, and network analy­
sis techniques also wi 11 be offered. 

Registration forms and fur­
ther information concerning the 
Information Processing Center may 
be obtained from the Office of the 
Registrar, The New School, 66 West 
12th Street, New York, N.Y. 10011 

COMPUTER RELATED SERVICES 

SCIENTIFIC COLLEGE SELECTION 
- NEW PROCESSING SERVICE 

Statistics indicate that the 
selection of a college has fre­
quently not been successful since 
49% of the nation's college fresh­
men either transfer or drop out of 
college. Now a guidance tool h~s 
been developed which will help the 
student select a college efficient­
ly and effectively. The American 
College Selector, Los Angeles, 
Calif., a computerized service, 
recommends to the high school stu­
dent six colleges which are best 
for him. These recommendations 
are based on a multi-level weighted 
system designed for the IBM 360-50 
computer. Extensive data about the 
educational. social. and physical 
environment of all the 1079 accred­
ited four year liberal arts col­
leges and universities have been 
programmed. 

A student now can quickly and 
easily identify the colleges which 
he should consider by completing a 
16 page questionnaire in which he 
indicates his needs, Objectives, de­
sires, and qualifications. This 
official ACSquestionnaire isavail­
able without charge. The ques­
tionnaire is itself an interesting 
document which helps a student 
clarify his thinking about what he 
really wants his college to be 
like. The student who completes 
the questionnaire returns it with 
a check or money order for $10 
which is the only charge ACS makes 
for this service. 

Not only are the names and 
addresses of six colleges sent to 
the student but a suggested pro­
cedure for learning more about 
them and guidance in investigation 
is provided as well. This enables 
the student with the assistance of 
his parents and counselor to make 
the final decision. 

The American College Selector 
employs a built in college quality 
rating as well as an admission quo­
tient. ONLY four year accredited 
liberal arts colleges are recom­
mended. ACS does not in any way 
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apply to any college or university 
for the student, nor does it in any 
way guarantee admission to any col­
lege. The colleges recommended by 
ACS will most likely suit a stu­
dent's needs and will most likely 
accept his application for 
admission. 
(For more information, designate 
n43 on the Readers Service Card.) 

LEASE ELECTRONIC 
ACCOUNTING SYSTEM 

The Reynolds & Reynolds Co., 
a leading producer of automotive 
forms and systems, has placed on 
the market a new computerized man­
agement report and accounting ser­
vice for auto leasing companies. 
Walter G. Pfeiffer, Sr •• executive 
vice president, said the new Lease 
Electronic Accounting System (LEASe) 
assures the user of up-to-date, ac­
curate management information and 
analysis. He noted that the lack 
of such information is the primary 
cause of lease business failures. 

LEASe automatically supplies 
the user with all the important 
profit and loss history on each in-

ec\o\\sts, 
leoS\09 sp /360 . 
\~t-.A System 
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dividual vehicle both monthly and 
lease-to-date. It also provides 
valuable termination figures chart­
ing the complete history of a ve­
hicle from acquisition to wash-out, 
Pfeiffer said. 

Additionally, the system en­
ables the user to automatically 
pre-bill his leasing customers with 
combination invoice/statements sup­
plied the user each month. These 
are pre-addressed, itemized, bal­
anced and ready to mail by the 
first. An aged analysis of lease 
accounts receivable is supplied, 
along with an alphabetical listing 
of the accounts receivable. 

In addition to all of the 
above, the LEASe system automatic­
ally does the user's regular ac­
counting. It gives a guaranteed 
set of accurate balanced books each 
month including all journals, anal­
yses as desired and a complete gen­
eral ledger tailored to the user's 
chart of accounts. 

The only equipment needed is 
a rented special adding machine on 
which daily transactions are en­
tered. The adding machine paper 
tape is periodically mailed to a 
Reynolds & Reynolds data process­
ing center where it is fed to com­
puters which then compute and print 
the reports and accounting books. 
The cost of the system is governed 
by volume of use. 
(For more information, designate 
#44 on the Readers Service Card.) 

3-D PLOTTING SERVICES AT 
SPATIAL DATA SYSTEMS 

A specialized new direct ser­
vice has been instituted at Spatial 
Data Systems, Inc., Goleta, Calif., 
to provide complete 3-dimensional 
plotting services for customers 
from digital data supplied. The 
firm is using its recently an­
nounced Model 501 Plotter System 
(see Computers and Automation, 
April 1967, p. 50). Many indus­
tries and activities now may ob­
tain low-cost, accurate (1/100-
inch resolution) three-dimensional 
models from digital data without a 
major investment in a system. 

Thus, relief maps, antenna 
patterns, geophysical models, en­
gineering designs, among others, 
become permanent 3-D displayso 
Pertinent users are cited to in­
clude electronics, aerospace, 
oceanography, cartography, medical 
research, mathematics, meterology, 
economics, education, and civil 
engi neeri ng. 
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Initially two Service Plans 
are available. Plan I requires 
punched paper tape to be supplied 
in correct form from the user. 
Plan II offers those without such 
facilities to have this supplier 
produce paper tape from customer­
furnished magnetic tape or punched 
cards which are translated direct­
ly using SO's PINPLOT program. 

The firm emphasizes that 
charges for this unique plotting 
service are minimal. An initial 
Price Schedule is available upon 
request, detailing each Plan, to­
gether with hourly rate structure 
and plotting board cost. It is 
indicated that the present work 
backlog of the firm will allow 
them to schedule production of 
plots within one or two weeks af­
ter receipt of customer tapes. 
(For more information, designate 
#45 on the Readers Service Card.) 

NEW PRODUCTS 

-
Digital -

BURROUGHS 500 SYSTEMS FAMILY 
INCREASED BY FIVE NEW MODELS 

Burroughs Corporation, Detroi t, 
Mich., has announced two models of 
the large scale·B7500 electronic 
data processing system and three 
new models of the B6500. All five 
models are third generation sys­
tems using monolithic integrated 
circuits throughout the central 
processors. The systems are de­
signed for business and scientific 
users who require continuous mul­
tiprocessing, time sharing, remote 
communications and real time pro­
cessing as normal methods of oper­
ation, in addi tion to conventional 
'batch' processing of jobs. 

The integration of the hard­
ware and software design of these 
systems, and their modularity, per­
mit users to make many choices 
among processor and mai n memory 
speeds, number and kind of periph­
erals, and size of main memory and 
data storage. 

The systems can accommodate 
more than 2000 remotely-located 
communications devices, such as 
teletypes, input and display or 
other input and output units in a 
time sharing situation, and simul-

taneously be processing several oth­
er independent programs. The new 
systems provide ascending choices 
of processing speed and power, and 
options of either magnetic core mem­
ory or thin film memory. Choices of 
speed include three central process­
ors with clock rates of 2.5, 5 and 
10 megacycles; core memory access 
time is 600 nanoseconds, and thin 
film memory read access time is 
300 nanoseconds. " 

All programs for the B6500 and 
B7500 are written in compiler lan­
guages, providing the user with a 
simplified method of program writ­
Ing. Programming languages of the 
two systems include COBOL (Cammon 
Business Oriented Language), FOR­
TRAN (FORmula TRANslation), and 
ALGQL, (ALGOrithmic Language). 
Software for the new systems will 
be ready at the time the systems 
are delivered. Deliveries are 
scheduled for the first quarter of 
1969. 
(For more information, designate 
#46 on the Readers Service Card.) 

CANON ELECTRONIC CALCULATOR 
HAS MAGNETIC DRUM MEMORY 

A desk-top electronic calculat­
or with a magnetic drum memory has 
been developed by Canon U.S.A., Inc., 
New York, N.Y. The calculator, 
named the Canon #167, has an input 
capacity of 30 digits. 

The possibility of mistaken 
entries has been reduced almost to 
the vanishing point by the inclu­
sion of two sets of cumulativemem­
ories and no less than five sets of 
constant memories. Another bottle­
neck to high speed calculation has 
been eliminated in the Canon #167 
through the use of a completely 
automatic decimal point system. It 
is self-adjusting as well as being 
fully automatic. The memory banks 
also have automatic decimal systems. 

The performance data of the 
new Canon #167 includes: (a) a 10-
key system, (b) 16 digit capacity'l 
(c) addition and subtraction to 15 . , 
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digits input,' (d) sum or difference 
to 16 digits, (e) multiplication to 
15 digits input; (f) product to 30 
digits, (g) division to 15 digit 
input, (h) quotient to 15 digits, 
and (~) square root to 15 digits 
input, covering places to 8 digits. 

Operational speeds of the new 
machine are: addition and subtrac­
tion, 0.01 sec.; multiplication, 
0.9 sec.; ascertaining the square 
root, 0.06 sec.; and division, 
1 sec. 

Power to operate the complete­
ly solid state circuit calculator 
can be obtained from any standard 
AC outlet. Its size is equal to 
a standard typewriter, {%" x 12" x 
2~". 
(For more information, designate 
#49 on the Readers Service Card.) 

LOW-COST COMPUTER FOR 
ENGINEERING AND LAB RESEARCH 

A new digital computer, for 
use in college and university en­
gineering and science labs, has 
been developed by INTERDATA, Eaton­
town, N.J. The Model 3 System, de­
signed with ease of interface as a 
prime consideration, is modular and 
field expandable. 

Although a conventional line 
of standard peripheral devices is 
offered, the manufacturer also pro­
vides a group of system modules for 
interface to 8 or 16-bit oriented 
laboratory instruments, sense line, 
relay or contact closure modules, 
oscilliscope displays, and a vari­
ety of conversion equipment and 
special devices. A line of com­
patible logic components is also 
available for design of special 
interface. 

Memory modules are incremental 
up to sixty-five thousand bytes all 
directly addressable by the primary 
instruction word; paging or indi­
rect addressing is not required. 
The Model 3 has 16 General Regis­
ters used as accumulators or index 
registers. A repertoire of 77 in­
structions is standard; multiply 
and divide are optional. Customer 
specified instructions can be in­
cluded in additional 'Read-only­
memory' modules. 

The INTERDATA Model 3 process­
or includes a priority interrupt 
multiplexed input/output channel 
able to handle 256 devices. Block 
read/write is an option. A selec­
tor channel provides cycle stealing 
8-bit byte transfer direct from and 
to memory and standard peripheral 

devices. In addition, a direct 
memory access channel gives cycle­
steal transfer of 16-bit data and 
includes a 'Read-Increment-Write' 
instruction. Both features are 
optional. 

Five software packages are 
available for the INTERDATA com­
puter including a symbolic assem­
bler, on-line debugging and a math 
subroutine library. The machine 
is compact in size and light in 
weight. 
(For more information, designate 
#47 on the Readers Service Card.) 

CONTROL DATA 3500 SYSTEM 

A new third generation, time­
sharing computer system -- the 
Control Data® 3500 Computer Sys­
tem -- has been announced by Con­
trol Data Corp., Minneapolis, Minn. 
The 3500 is a large-scale, general 
purpose, mUltiprogramming system 
designed to meet the specific needs 
of business, scientific, and indus­
trial data processing users. 

The built-in paged-memory or­
ganization and program-relocation 
features of the 3500 permit effi­
cient mUltiprogramming for time­
sharing applications. The system's 
paged memory organization also pro­
vides inherent memory protection, I 

and allows for the expansion of 
core storage up to a maximum of 
262,144 words, or over one million 
characters. Average access time 
for the 3500's is 600 nanoseconds 
and complete cycle time is 900 
nanoseconds. 

-- Control Data® 3500 System 

Other standard 3500 hardware 
features include floating point 
arithmetic for large-scale scien­
tific data processing; also, a 
special self-contained Business 
Data Processor which permits the 
efficient execution -- apart from 
the central 3500 processor -- of 
business data processing and code 
conversion instructions. 
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business data processing and code 
conversion instructions. 

INTEBRIDID circuitry is used 
throughout the 3500 system. Spe­
cially developed by Control Data 
for use in the 3500's transistor 
current switch (TCS) logic, it of­
fers the advantages of both mono­
lithic integrated and hybrid cir­
cuitry. 

A complete set of software 
already is available under MASTER, 
a mass storage oriented, mUltipro­
gramming operating system, and an­
other mass storage operating sys­
tem known as MSOS. These include 
COBOL, MASS STORAGE SORT, FORTRAN, 
PERT/TIME, PERT/COST, ALGOL, and 
the COMPASS assembler. In addi­
tion, programs written for Control 
Data 3100, 3150, 3200 and 3300 
Computer Systems will run on the 
3500. Additional software will be 
released during the coming months. 

The first 3500 is scheduled 
to be delivered in mid-1968. 
(For more information, designate 
#48 on the Readers Service Card.) 

IBM 704 
AND 

IBM 650 
FOR SALE OR LEASE 

IMMEDIATE DELIVERY 

AVAILABLE AT A 
FRACTION OF THE 

ORIGINAL COST 

CONTACT 

P. J. PLISHNER 
45 WEST 45th STREET 

NEW YORK, N. Y. 10036 

(212) JU 6-4691 
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Analog 

DESK· TOP ANALOG COMPUTER 
-THE EAI 580 

A desk-top scientific computer 
providing advanced analog computing 
capabilities plus all of the re­
quirements for expansion to a full­
scale hybrid computing system has 
been developed by Electronic Asso­
ciates, Inc., West Long Branch, N.J. 

The EAI 580 Analog/Hybrid Com­
puting System, as it is designated, 
is a general-purpose, solid state 
system which is pre-wired for im­
mediate analog and/or logic expan­
sion. It is a 10-volt system which 
features 80 operational amplifiers. 
The system offers a self-contained, 
all integrated circuit logic facil­
ity which is designed to fit into 
the 580 console. A self-contained, 
four-channel oscilloscope monitor 
is optional. -

The EAI 580 offers the fea­
tures a digi tal computer user needs 
plus the additional capability for 
hybrid computing. It provides: 
logic signal control over mode se­
lection, time scale selection and 
component operation; a new elec­
tronic keyboard addressing system 
for automatic setting of the 70 
servo-set potentiometers; a new 
low-drift track/store capability; 
a simplified set-up system for di­
ode function generators; a color­
coded analog and logic patch pan­
els, eight push button-controlled 
comparators, each with its own am­
plifier; and low-drift, high speed 
operational amplifiers. 

The entire computer - 32" H 
x 51" W x 29" 0 - weighs less than 
600 pounds when fully expanded. It 
sets easily on any normal labora­
tory bench or desk. The 580 oper­
ates from any 110 or 22p VAC out­
let, and requires less than 500 
watts when fully expanded. No spe­
cial environmental controls are 
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needed. The first units will be 
available in Octobar. 
(For more information, designate 
#50 on the Readers Service Card.) 

TEACHAID - FOR EDUCATION 
AND DESIGN APPLICATIONS 

A low-cost fully transistor­
ized analog computer for use in 
schools, technical colleges, uni­
versities and design laboratories 
is to be shown by its British man­
ufacturer at the ISA Instrument­
Automation Converence and Exposi­
tion in Chicago, September 11-14. 

A product of A. M. Lock and 
Company of Oldham, Lancashire, 
England, the Teachaid, using con­
ventional teChniques, is capable 
of solving up to third order dif­
ferential equations. It also can 
solve differential equations of a 
much higher order, when using more 
advanced techniques. The solution 
operation rate is 25 cis and the 
compute period is 35 milliseconds, 
wi th a reset time of 5 mi 11 i seconds. 

Teachaid measures 12" by 7" 
by 7" and weighs less than 10 Ibs. 
The instrument operates from a 
110/115V or 200/250V, 50 or 60 cis 
supply and has a power consumption 
of about 3 ·w. Maximum vOltage on 
the front panel is kept at the 
safe level of 12V. 

The computer has four opera­
ti onal amplifiers which can be used 
as integrators. These are shown 
graphically on the front panel of 
the instrument. Solutions to prob­
lems may be presented on a record­
er or on an oscilloscope. Compu­
tation can be repetitive where os­
cilloscope display is being used 
for demonstration purposes. Sev­
eral of the computers can be linked 
together to extend the range of 
applications. The computer will 
sell here at between $560 and $700. 
(For more information, designate 
#51 on the Readers Service Card.) 

Memories 

SERIES 7300 MEMORY SYSTEMS 
FROM DIGITAL DEVELOPMENT 

Digital Development Corp., 
San Diego, Calif., has announced 
an improved series of disc-drum 
memories designed to increase the 
efficiency of mass storage and 

random-access computer applications. 
Capacity of the new DDC 7300 sys­
tems is rated at up to 15.36 million 
bits with an average access time of 
8.5 milliseconds. 

The new Series 7300 design has 
an increased capacity of 50%. It 
combines the high storage capacity 
of magnetic discs with the speed 
and reliability of magnetic drums. 
Volumetric efficiency of the disc 
unit allows maximum data density in 
a package less than 1/2 of conven­
tional drum size and weight. Each 
disc has a rated capacity of 3.84 
million bits on its 128 data tracks 
of recording surface. With four 
discs, up to 512 data tracks are 
available in a single unit. Record­
ing heads are organized into groups 
of 64 and each group services one 
disc surface. The heads never touch 
the recording surfaces and require 
no field" adjustments. 

Modular design of the compact 
units facilitates selection accord­
ing to individual system require­
ments" System capacity may be 
field-expanded as needed by the 
addition of head assemblies. Op­
tional provisions are available for 
multiple bank storage with simul­
taneous read-write, write "lock-out" 
switches, and special protection 
circuitry. 
(For more information, designate 
#52 on the Readers Service Card.) 

Software 

AUTOFLOW SYSTEM / Applied Data Re­
search, Inc., Princeton, N.J. / 
expanding 'Autoflow' computer 
documentation system for flow­
charting computer programs to 
nearly all computer systems; Auto­
flow, which produces high quality 
two dimensional flow-charts auto­
mat i cally and di rec tl y from COBOL, 
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FORTRAN and Assembly Language 
programs, automatically performs 
all statement analysis, page al­
location, line drawing and rear­
rangement of program flow; form­
erly avai lable only on three-year 
lease basis - now flvailuble na­
tionally on a service bureau ba­
sis / For more information, des­
ignate #53 on the Readers Service 
Card. 

C-E-I-R ACCEL (Automated Circuit 
Board Etching Layout) / C-E-I-R 
Inc., Boston Center, Cambridge, 
Mass. / a computer program which 
de.signs printed circuit boards 
used in electronics manufacture 
and automatically produces the 
drawings needed for their con­
struction; utilizes an IBM 7090 
or 7094 computer for initial pro­
cessing; graphic output then pro­
duced off-line on a Stromberg­
Carlson 4020 Cathode Ray Tube 
Plotter / For more information, 
designate #54 on the Readers­
Service Card. 

COMPUTER ~ARKETING/MAILING (CM/M) / 
The Don James Co., a division of 
Information Projects Corp., Los 
Angelas, Calif. / a computer­
based information system, espe­
cially designed for managing, 
maintaining and analyzing mail­
ing lists in large organizations; 
available as a "package" which 
includes the system setup, a set 
of non-technical forms for oper­
ating the system, an operating 
manual, and the necessary com­
puter programs if desired; firm 
customizes and adjusts system to 
precisely meet needs of each user; 
CM/M may be operated on any com­
puter / For more information, 
designate #55 on the Readers 
Service Card. 

DDP-124 SORT / Honeywell Computer 
Control Division, Framingham, 
Mass. / a three-tape sort pro­
gram for use with Honeywell DDP-
124 computers in payroll prepar­
ation, inventory control, pro­
cessing of tracking and teleme­
try information Bnd other data 
processing tasks; also may be 
used with Honeywell's DDP-24 and 
DDP-224 computers; program con­
sists of three self-loading ob­
ject paper tapes which contain 
magnetic tape and card punch ser­
vice routines, control and dis­
persal segments, and the merge 
phase of the process; program 
requires a minimum 8K memory, 
paper tape reader, three magnet­
ic tape units, a card reader to 
enter control parameters, a card 
punch to punch out unreadable 
records and a typewriter - may 
be modified to substitute paper 

tape I/O for a card reader and 
punch / For more information, 
designate #56 on the Readers 
Service Card. 

DOP.IC (Documentation of Programs 
in Core) / COMRESS, Inc., Wash­
ington, D.C. / a proprietary 
s-oftware package for the auto­
matic documentation of existing 
computer programs; capable of 
generating completely machine­
produced flow diagrams, cross­
reference lists, and chart in­
dices for actual object programs 
for a wide variety of computer 
systems; marketed on a service 
basis, via nation-wide direct 
mail - cost to users wi 11 be 10~ 
per object program step / For 
more information, designate #57 
on the Readers Service Card. 

ENCUMBRANCE ACCOUNTING SYSTEM / 
CT Data Processing Inc., Cleve­
land, Ohio / a computer system 
designed and programmed to do 
expense-distribution accounting 
for school districts; six basic 
programs include Vendor File and 
Account Trailers, Expense Ledger, 
School-by-School Report, and 
District-Wide Report / For more 
information, designate #58 on 
the Readers Service Card. 

INTEGRATED MANAGEamNT REPORTING 
SYSTEM / Datametrics, Inc., Cape 
Canaveral, Fla. / a series of 
computer programs designed for 
use in support of the man-rated 
Gemini Launch Program and sui ted 
for industrial and commercial 
use; system contains elements 
necessary to schedule manpower, 
equipment, work progress, and 
detailed documentation of a pro­
ject; system was processed on a 
CDC 3100 computer with 16K mem­
ory and four tape drives using 
paper tape from teletypewriters 
as input; majority of program­
ming done in COBOL / For more 
information, designate #59 on 
the Readers Service Card. 

JANTZEN'S EMULATION PROGRAM / 
Jantzen Inc., Portland, Ore. / 
u~ers faced with a conversion 
problem between second genera­
tion IBM 1410 or 7010 disk sys­
tems and the third generation 
IBM System/360 can benefit from 
this new technique; any model of 
disk drive available with the 
System/360 can be used to run 
programs written for the IBM 
1301 "as is" on a model 40 sys­
tem 360; program available in 
two versions (one for 2311 disk 
units, other for 2314 disk 
drives) for a one-time charge of 
$6000 / For more information, 
designate #60 on the Readers 
Service Card. 
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MARK IV FILE MANAGEMENT SYSTEM / 
Informatics, Inc., Sherman Oaks, 
Calif. / a set of general purpose 
integrated software for automat­
ing file creation, maintenance, 
proceSSing, and report prepara­
tion for modern business data 
processing; this proprietary soft­
ware package is sold or leased on 
a "per installation" basis; Mark 
IV operates under DOS or OS on 
IBM System/360 / For more inform­
ation, designate #61 on the Read­
ers Service Card. 

MULTIPLE UTILITY PERIPHERAL SYSTEM 
(MUPS) / The Service Bureau Corp., 
New York, N.Y. / designed to meet 
the requirements of input/output 
peripheral support of a large 
scale computer; peripheral func­
tions are performed concurrently 
in a multi-programmed environment; 
actual number and combinations of 
functions depends upon the number 
of IiO units attached to the IBM 
System/360 and the storage capac­
ity of the computer; MUPS program 
is open ended, permitting easy 
addi tion of new routines and uni ts 
to the system / For more informa­
tion, designate #62 on the Read­
ers Service Card. 

PEGASUS / Management Computer Ser­
vices Corp., West Hartford, Conn./ 
a "translator" that converts most 
IBM 1401 computer instructions 
into instructions for any 360 ser­
ies IBM computer in l~ minutes 
per program with at least 98% ef­
ficiency; developed by Northwest­
ern National Life Insurance Col of 
Minneapolis; purchase price of 
Pegasus based on number of steps 
translatedj maximum dollar cost 
has been established for each pro­
gramj if total cost prohibitive 
because company has a large num­
ber of programs, contract price 
for entire translation is nego­
tiated / For more information, 
designate #63 on the Readers Ser­
vice Card. 

Input-Output 

DOCUMENT-READING MACHINE 
FOR THE GE-4CO SERIES 

General Electric Co., Phoenix, 
Ariz., has developed a new document­
reading machine for the GE-400 Ser­
ies computers that employs optics 
to speed up processing of data 
against computer-stored records. 
The machine, known as the DRD-200 
document reader, is designed to 
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handle either printed forms or, as 
an additional option, hand-marked 
forms. 

The DRD-200 uses an optical 
sensing device that reads GE's 
COC-5 Coded Optical Characters 5-
bar font at 2400 characters per 
second. A similar innovation -­
offered as a modification to exist­
ing reader-sorters -- was offered 
to the banking market a year ago, 
and is in use today (see Computers 
and Automation, August, 1966, p. 
41). 

The new reader "makes it pos­
sible to eliminate costly keypunch­
ing or tape-perforatiag methods for 
entering information on convention­
al forms," said Louis E. Wengert, 
GE deputy division manager for In­
formation Systems Equipment. 

The DRD-200 accepts a variety 
of form sizes and thicknesses, from 
2-3/4 by 4 inches up to 3-7/8 by 8 
inches, and from .003 to .0075 
inches thick. The reader processes 
1200 check-size documents per min­
ute, stacking them into one of two 
-- "accept" or "reject" -- pockets. 
Where printed or marked data on 
forms corresponds to system require­
ments, the documents are directed 
into the "accept" pocket. When a 
document has irregularities of data, 
it can be directed by computer con­
trol to the "reject" pocket for 
manual processing. 

The DRD-200 system reads in 
COC-5 or mark-sense, or intermixed. 
It reads simultaneously on the same 
side of a form, as with a typical 
meter-read or inventory control 
form, or on both sides, as with 
re-entered utility bills or loan 
repayments. 
(For more information, designate 
~64 on the Readers Service Card.) 

REMEX 1000 CPS TAPE SPOOLER 

Remex Electronics, a Unit of 
Ex-Cell-O Corp., Hawthorne, Calif., 
has announced full capability in a 
newly designed, all solid state, 
RS-lOOO high speed punched tape 
spooler. The RS-lOOO spooling 
speed is 1000 characters per sec­
ond with a full 2000 feet of tape 
on l~ inch reels. Rewind speed 
is 2000 characters per second in 
either direction. 

This spooler can be immediate­
ly placed in rewind while in normal 
spooling in either direction orwhile 
in reverse rewind without spilling 
or breaking the most fragile 5 
channel tDpe. This is made pos-
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sible through the use of full pro­
portional servo controlled torque 
motors. 

The RS-lOOO operational tem­
perature range is 00 to 700 C. 
Any input line frequency from 50 
to 400 cycles at 115 volt can pow­
er the unit with 230 volt option­
ally available. To demonstrate 

its integration with high speed 
readers, the RS-lOOO is pictured 
with the recently released, RR-5000 
photoelectric punched tape reader 
system. 
(For more information, designate 
~67 on the Readers Service Card.) 

DATA EQUIPMENT ANNOUNCES 
NEW GRAPHIC DATA PROCESSOR 

A new Graphic Data Processor 
designed to reduce and manipulate 
graphic information has been de­
veloped by Data Equipment Division 
of Bolt Beranek and Newman Inc. of 
Santa Ana, Calif~ The system can 
digitize oscillographs, slides and 
arbitrary graphic forms; mathemat­
ically scale and operate on digi­
tized curves; and display or re~ 
cord the resulting forms on an as­
sociated CRT or X-Y plotter. 

Data Equipment's GRAFACON 
Model 1010A is the digital graph­
ic input component of the new sys­
tem. It consi sts of a 10" x 10" 
writing surface based on the Rand 
Tablet, and a stylus for select­
ing a point on the two-dimensional 

-surface. The system includes bas­
ic software to operate upon the 
curves or functions. 
(For more information, designate 
~66 on the Readers Service Card.) 

SDS ANNOUNCES NEW 
HIGH·SPEED CARD READER 

A new card reader wi th a 1500-
card-per-minute reading speed has 
been announced by Scientific Data 
Systems, Santa Monica, Calif. The 
high-speed reader is designed for 
use with SDS Sigma computers. Model 
7140, as it is designated, reads 
standard 80-column punched cards in 

<either Extended Binary-Coded Deci­
mal Interchange Code (EBCDIC) or 
biriary code. Cards are read seri­
ally by columns. 

The Model 7140 consists of a 
photoelectric reader mechanism with 
its associated transducer elec­
tronics, housed in a free-standing 
cabinet, and a controller that pro­
vides the necessary interface be­
tween the reader and the Sigma in­
put/output channel. Two program­
selectable stackers facilitate 
card-stacking operations and afford 
a convenient means of separating 
cards that contain errors. 

This high-speed reader is es­
pecially useful in large, high­
volume batch processing installa­
tions and is designed to effective­
ly utilize the power of the Sigma 
Batch Processing Monitor. It is 
program-compatible with the 400~ 
card-per-minute Model 7120 Card 
Reader currently used with SDS 
Sigma computers. 
(For more information, designate 
~65 on the Readers Service Card.) 

GENERAL ELECTRIC EXPANDS 
PAPER TAPE READER LINE 

General Electric's Printer­
Reader Business Section, Philadel­
phia, Pa., has expanded its paper 
tape reader line with the intro­
duction of its PTR70 series of 
readers. The PTR70 series is Gen­
eral Electric's medium speed read­
er and reads at 300 characters per 
second synchronously or 140 charac­
ters per second asynchronously. 

The PTR70 series can read 
opaque tape or opaque and translu­
cent tape in either a unidirec­
tional or bidirectional mode. In 
addition, no mechanical adjustments 
are required in the drive mechan­
ism. The PTR70 series uses solid­
state circuitry with no electronic 
adjustments. 

An additional feature is a 
variable width tape guide which 
permits the use of all standard 
tape sizes. The standard model 
is equipped with negative l2-volt 
logic but other options are avail-
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able to provide readers for all ap­
plications in the medium speed 
range. 
(For more information, designate 
#68 on the Readers Service Card.) 

Data Processing Accessories 

LOW-COST IMPRINTER 
FOR CREDIT OUTLETS 

A low-cost embossed card im­
printer for use in credit, datacre­
ation or identification systems is 
available from Farrington Manufac­
turing Co., New York, N.Y. The 
flat-bed, positive action design 
of the new Model 888 imprinter cre­
ates highly legible information on 
sales or record documents that can 
be read by optical scanners. 

The Model 888 can imprint both 
51 and 80 column size documents 
from either "A" or "F" size embossed 
cards. Interchangeability of use 
with "A" or "F" size cards is made 
possible by a plastic card guide 
that accurately positions and holds 
ei ther size card firmly while a docu­
ment is imprinted. 

The Model 888 has an input 
power balance feature that produces 
distinct, uniform imprints regard­
less of the amount of force applied 
by an operator. The head assembly 
moves effortlessly across the im­
print area. This means the uni­
formly imprinted point-of-sale 
documents produced by the Model 
888 can be used as direct input for 
a computer system. The need to 
manually key punch the recorded in­
formation to provide computer in­
put is eliminated. 

High-strength aluminum and 
use of few moving parts virtually 
eliminate maintenance problems with 
the Model 888. Weather-proofed 
construction allows full time out­
door use. 
(For more information, designate 
#69 on the Readers Service Card.) 

RESEARCH FRONTIER 

SINGER RESEARCH UNIT 
DEVELOPS CO-PLANAR 
INTEGRATED MICROSYSTEM 

A major breakthrough in the 
tomorrow-oriented science of elec­
tronic miniaturization -- the de­
velopment of a co-planar integrat­
ed microsystem -- has been dis­
closed by The Singer Company's 
Friden Research Center, San Lean­
dro, Calif. "Though still in the 
research stage, this advance ulti­
mately will result in phasing out 
of the comparatively bulky and 
hard-to-handle printed circuit 
boards," said George E. Comstock, 
Friden Vice President - Research 
and Engineering, of the business 
machines division of The Singer 
Company. 

Mr. Comstock said that the 
breakthrough means, for example, 
that Friden has devised a way of 
eventually reducing the total vol­
ume of the computing circuitry re­
quired for the Model 132 Electronic 
Calculator so that all of the cir­
cuits could be comfortably packed 
in a Co-Planar Integrated Micro­
system (like the one shown in the 
picture) that is no larger than 
the plus key on the calculator's 
keyboard. Further it means that 

the factors which will determine 
the size of machines in the future 
will not depend at all on the log­
ic component, which will be truly 
microscopic. In the future, the 
size will be determined solely by 
human requirements, i.e., the key­
board must fit the hand. 

Not long ago the introduction 
of the printed circuit board was 
acclaimed. Use of discrete com­
ponents on circuit boards repre­
sented an important advance in the 
complex and challenging area of 
solid-state electronics. Next came 
integrated circuits fabricated on 
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minute chips of silicon which sharp­
ly reduced the need for discrete 
components. This greatly reduced 
the amount of space required to 
house logic units of ever-increas­
ing capacity. 

However, many problems arose 
from the efforts to mate the micro­
geometry of the ICs with the macro­
geometry of the printed circuit 
wiring. The largest overall dimen­
sion of an integrated circuit often 
was less than the width of the 
printed circuit wires used to in­
terconnect the IC units. In prod­
ucts built with discrete components 
the space required for wiring was 
comparable with the space required 
by the components. 

"Now the packaging engineer 
will be able to avoid changing ge­
ometries each time he wants to go 
from chip to chip," L. P. Robinson, 
Vice President and Director of Re­
search, said. "This is made pos­
sible by the encapsulation of all 
the logic chips in an insulating 
substrate so that the surface of 
each chip lies in a common plane 
with the substrate. The position 
of each chip is controlled to 
within .001 of an inch." 

Above the chips are an inter­
connecting grid of microscopic wires 
and two layers of insulating mater­
ial with windows over the chips' 
connecting pads. The interconnect­
ing grid takes the place of the 
printed circuit board. 

Interconnection of the co-plan­
ar microsystem with the macroscopIC 
outside world is achieved by means 
of a pin, usually gold-plated. The 
pin is encapsulated so that one end 
is on the same plane with the sub­
strate and is joined with the in­
terconnection pattern in the same 
manner that the microcircuit chips 
are. The other end of the pin pro­
trudes through the back of the sub­
strate and may be plugged into a 
connector, soldered, or welded. 

"While much remains to be done, 
we have demonstrated the feasibility 
and practicality of co-planar en­
capsulation technology and have 
made significant progress towards 
establishing is as a consistent, 
dependable process," Mr. Robinson 
concluded. "Co-planar microsystems 
will play an important part in the 
incorporation of microelectronics 
into the future products of Friden." 
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NEW CONTRACTS 

System Development Corp. (SOC), 
Santa Monica, Calif. 

ITT Federal Laboratories, a 
division of International Tel­
ephone and Telegraph Corp., 
Nutley. N.Y. 
Sperry Rand Corp., UNIVAC 
Federal Systems Division, 
St. Paul. Minn. 
Auerbach Corp., Philadelphia, 
Pa. 

ITT Federal Laboratories, a 
division of International Tel­
ephone and Telegraph Corp., 
Fort Wayne. Ind. 
National Cash Register Co., 
Dayton, Ohio 

The Datex Division of the Con­
rac Corp., Duarte, Calif. 

University of Illinois, Urbana, 
Ill. 

Computing and Software, Inc. 
(C&S) , Panorama City, Calif. 

Stanford University, Stanford, 
Calif. 

Auerbach Corp., Philadelphia, 
Pa. 

The Mathematical Applications 
Group, Inc. (MAGI), White 
Plains, N.Y. 

Planning Research Corp., Los 
Angeles. Calif. 
Lockheed Missiles & Space Co., 
Sunnyvale, Calif. 

McDonnel Automation Co., a di­
vision of McDonnel Douglas 
Corp., St. Louis, Mo. 

Collins Radio Co., Dallas, 

Information Development Co., 
Santa Ana, Calif. 

Lockheed Missiles & Space Co. 
Sunnyvale. Calif. 
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U.S. Air Force, Logistics Com­
mand, Sacramento Air Material 
Area office 

U.S. Air Force, Electronic Sys­
tems Division, Air Force Sys­
tems Command, Laurence G. Hans­
com Field. Bedford. Mass. 
U.S. Navy, Navy Ships Systems 
Command, Washington, D.C. 

Department of Labor, Washing­
ton, D.C. 

U.S. Air Force, Electronic 
Systems Division of the Air 
Force Systems Command 

U.S. Army 

Westinghouse Electric Corp. 

National Science Foundation 

National Aeronautics and Space 
Administration 

U.S. Office of Education 

U.S. Army Procurement Center, 
Frankfurt, Germany. 

Jet Propulsion Laboratory, 
Pasadena, Calif. 

Navy Electronics Laboratory, 
San Diego. Calif. 
National Aeronautics and Space 
Administration, Marshall Space 
Flight Center 
U.S. Public Health Service 

The Mental Health Commission, 
Jefferson City, Mo. 

The Societe Internationale de 
Telecommunications Aeronautiques 
(SITA) 
Raytheon 

Franklin Hospital, San Fran­
cisco, Calif. 

Continuation of work in support of U.S. 
Air Force air defense systems and train­
ing programs; principal task includes de­
sign, development and maintenance of com­
puter program elements of the SAGE (Semi­
Automatic Ground Environment) and BUIC 
(Back-Up Interceptor Control) air defense 
systems 
A computer-based message-switching system 
to be integrated into military communica­
tions networks in the United States and 
abroad 
Computers and related equipment to perform 
a variety of ship and shore functions 

Development of prototype automatic data 
processing systems which will match workers 
with employment and training opportunities 
in Michigan, Florida, Utah, and the metro­
politan New York city area, including ad­
jacent regions of N.J. and Conn.; system 
will provide an exchange of employment and 
manpower information between city and state 
offices 
A system that will display computer data 
for Strategic Air Command operations plan­
ners; includes procurement of equipment and 
computer programs 
Thirty-five additional mobile computers 
constructed around the NCR 500; the trans­
portable data centers are assigned to Army 
logistical units 
Subcontract for data transmission equip­
ment for use with the train control system 
in San Francisco Bay Area Rapid Transit 
District (BARTO) project 
Computer network combining large central 
facilities and smaller localized units; 
system, called ILLINET, will be financed 
by National Science Foundation, University 
funds, and by service charges for computer 
time 
Provision of research data processing and 
document conversion services at NASA's Lang­
ley Research Center. Hampton. Va. 
Development of practical ways for large 
university libraries to manage "knowledge 
explosion" with computers; study is known 
as BALLOTS (~ibliographic Automation of 
Large Library Operations usingTime Sharing) 
Studying capabilities and future needs of 
digital communications system now used by 
Seventh U.S. Army. based in Germany 
Development of mathematical models and com­
puter programs to analyze combustion insta­
bility phenomena in storable liquid propel­
lant rocket engines; includes comparison of 
models with actual JPL engine experiments 
Implementation of the time-sharing aspects 
of a computerized ship command system 
Analyzing the field of "computer graphics" 
with an eye to NASA use 

Nine-month study to plan and recommend two 
alternative information collection systems 
that could be used by any hospital in na­
tion; one for manual tabulation, the other 
for mechanical or electronic data processing 
A survey and planning project designed to 
increase efficiency of the operation of the 
Missouri Division of Mental Diseases via 
use of modern automation procedures 
High speed data transmission modems to be 
used in SITA's European and transconti­
nental data communication network 
Design and implementation of two Meta As­
semblers to be used with the Raytheon 
520 and 730 computer systems 
Long-term contract for computerized busi­
ness office service 

AMOUNT 

$14,389,265 

about 
$7 million 

$4.7 milli on 

$3,282,783 

about 
$3 million 

$1,725,000 

about 
$1 million 

$850,000 

$460,000 

$417,000 

$104,000 

$91,000 

$83,000 

$67,590 

$40,000 
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Control Data 6400 computer system 

GE PAC 4020 process computer 

Honeywell 120 computer system 

IBM System 360 

IBM System/360 Model 20 

IBM System 360 Model 30 

IBM System/360 Model 40 

IBM System 360 Model 50 

IBM System 360 Model 75 

IBM 1130 computer 

RCA 301 computer 

RCA Spectra 70 35 

RCA Spectra 70/35 and 70/45 systems 

RCA Spectra 70/45 

SDS 940 computer system 

SDS Sigma 7 computer 

Batelle Memorial Institute, Colum­
bus, Ohio 

Canal Electric Co., a subsidiary of 
New England Gas and Electric Assoc­
iation, Sandwich, Mass. 

Royalmetal Corp., Plainfield, Conn. 

Foodco, Inc., New York, N.Y. 

First Pyramid Life Insurance Co., 
Little Rock Ark. 
AVCO Corporation Ordnance Division, 
Richmond, Ind. 

University of Pennsylvania Computer 
Center, Philadelphia, Pa. 

Walston & Co., Inc., New York, N.Y. 
(2 systems) 

Stanford Uni~ersity, Stanford Linear 
Accelerator Center (SLAC) , Stanford, 
Calif. 
University of California, Los 
Angeles, Calif. 

T.I.M.E. Freight, Inc., Lubbock, 
Texas 

Dow JOnes & Company, Chicopee Falls, 
Mass. 

State of Oregon, Department of 
Employment, Salem, Ore. 

New York Telephone Company 

The Commonwealth of Pennsylvania, 
Bureau of Management Information 
Systems, Harrisburg, Pa. 

Harvard University Computing Center, 
Cambridge, Mass. 

UCLA, Los Angeles, Calif. 

UNIVAC 418 real-time computer system Atlantic Container LineLtd. (A.C.L.) 

UNIVAC 1108 computer system 

UNIVAC 9200 computer system 

New England Mutual Life Insurance 
Company, Boston, Mass. 

Consumers National Life Insurance 
Co., Evansville, Ind. 
Crestline Furniture Company, Val­
dese, N,C. 

Automated Records Corp., Richard­
son, Texas 
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NEW INSY ALLAYIONS 

Research needs of both industry and government rang­
ing from scientific investigations in man;' fields to 
development of materials for national defens€ -
re laces smaller CDC 3400 
Helping to control start-up and operation of the 
560 Mw Canal Plant; assisting in attaining maximum 
plant efficiency. Start-up of plant in spring of 
1968; computer to be used for early checkout of 
plant components and controlling preliminary tur­
bine start-up 
Payroll processing, accounts payable, production 
orders urcahse arts and sales statistics 
Further expanding and expediting its services to 
the food service market; entire operation centered 
on computer 
A computer-based daily review of each of firm's 
30 000 life and health olicies in force 
Simulating design of new military devices, elimin­
ating need in many cases for building expensive 
prototype models 
Providing needed capacity for next few months; also 
serving as training device for University staff, 
faculty and students; Model 40 will serve as an 
"interim machine" until a Model 65 is delivered 
later this fall 
(s stem valued at 1 million) 
Controlling a tele-processing network connecting all 
98 offices of Walston & Co. directly to the trading 
floors of major stock and commodity exchanges 
(s stems valued at 3 million) 
Nuclear research computation previously handled by 
University's IBM 7090 and Burroughs B5500 computers 
(system valued at $5 million) 
Helping process data from more than 300 medical re­
search projects - including studies of brain sur­
gery, kidney transplant, cancer and microscopic 
X-rays 
Assisting five long-line dispatchers to locate and 
control firm's 1425 trailers; system acts as con­
stant inventory and status control 
Same-day updating of over one million subscription 
accounts for the Wall Street Journal, The National 
Observer andBarron's National Business and Financial 
WeekI 
More rapid and accurate processing of employers' 
tax payments, unemployment insurance claims and 
clients' wage records 
Handling the computerized phototypesetting of its 
telephone directories 
The nucleus of a planned state data center for rapid 
collection, storage and retrieval of vital govern­
ment statistics; planned complex would consolidate 
information needed by the governor from the 40 de­
partments and agencies under his immediate juris­
diction for planning, programming, budgeting and 
resource management purposes 
University-wide applications; will give Harvard 
research workers, graduate and undergraduate stu­
dents access to more than 100 Teletypewriter con­
soles at the University and at nearby Harvard­
affiliated hospitals 
Monitoring, analyzing, and evaluating the perform­
ance of other computers presently used on campus 
and providing data useful in comparing computer per­
formance. and in developing new computer designs 
Expediting the movement of cargo in its new fleet 
of containerships; primary application will be in 
control of overland movement of containers in U.S., 
as well as maintenance of up-to-the minute inven­
tory records of containers and associated eguipment 
Checking and updating all policyholder records on 
a daily basis 
(system valued at $2.5 million) 
Replacement of tabulating equipment formerly used 
for premium billing 
Invoicing general accounts, acknowledgements, pay­
roll processing, inventory control, and Shipment 
scheduling 
General accounting tasks and payroll processing 
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CAPITAL 
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avai lable for science oriented 
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BOOKS AND OTHER PUBLICATIONS 

Neil Macdonald 
Assistant Editor 
Computers and Automati.n 

We publish here citations and brief 
reviews of books and other publications 
which have a significant relation to com­
puters, data processing, and automation, 
and which have come to our attention. 
We. shall be glad to report other infor­
mation in future lists if a review copy 
is sent to us. The plan of each entry is: 
author or editor / title / publisher or 
issuer / date, hardbound or softbound, 
number of pages, price or its equivalent / 
comments. If you write to a publisher 
or issuer, we would appreciate your men­
tioning Computers and Automation. 

Reviews 

Allen, Paul III/Exploring the Com­
puter / Addison-Wesley Publishing 
Co., Reading, Mass. 01867 / 1967, 
paperbound, 111 pp., $3.95 
This book for the layman is written in 

the form of programmed instruction. Sec­
tions are: "How to Use this Book," "Siz­
ing Up the Computer," "Card Reader," 
"Tape Drive," "Central Processing Unit," 
"Memory or Storage," "Disk Drive," 
"Printer," "Programs," "The Computer 
at Work," and Appendix: "How a Com­
puter Program is Produced." There is a 
glossary, and a Pre-test and Post-test to 
measure the reader's increase of under­
standing. 

Bailey, Leslie F. / Tables of Folded-Sin 
x/x Interpolation Coefficients I V.S. 
Government Printing Office, Washing­
ton, D.C. I 1966, hardbound, 161 pp., 
$2.75 
This publication contains the follow­

ing sections: "Introduction," "Scope and 
Use of Tables," "Errors," "Examples," 
"Applications," "Fortran Computer Pro­
gram"; as well as the tables. 

Bates, Frank, and Mary L. Douglas I 
Programming Language One I Pren­
tice-Hall, Inc., Englewood Cliffs, N.J. 
07632 .I 1967, paperbound, 375 pp., 
$5.95 
The language PL/I is described by the 

authors as being "a single language of 
more general utility." Contents of the 
book include: "Basic Principles," "Logi­
cal Program Structure," "Attributes," 
"Arrays (Tables) ," "Input/Output," 
"Procedures," "Block Structure," "Pro­
gram Interruptions," and "Character 
Manipulation." The chapters contain ex­
ercises and the solutions are given at the 
end of the book. 

Booz, Allen Applied Research, Inc. I 
Study of Mechanization in DoD Li­
braries and Information Centers / 
Clearinghouse of Fed. Sci. and Tech'I. 
Information, V.S. Dept. of Commerce, 
Washington, D.C. I 1966, paperbound, 
200 pp., $ ? 

For this report 76 libraries and -instal­
lations were visited to determine the ex­
tent of mechanization and Its effective­
ness. These are all listed and individual 
reports on 35 are included in the text. 
Sections of the book are: "Introduction 
and Summary," "Input Processing," Con­
trol Serials," "Circulation Control," "File 
Structure," "Storage and Retrieval," "Se­
lective Dissemination of' Information," 
and "Equipment." 

Glushkov, V. M. I Introduction to Cy­
bernetics (633642) I Clearinghouse for 
Fed. Sci. and Tech'l Information, V.S. 
Dept. of Commerce, Washington, D.C. 
I 1966, softcover, 475 pp., $2.00 
This book was translated from the Rus­

sian and is intended to inform scientists 
and mathematicians of the developments 
in modern cybernetics. Chapters are: 
"Abstract Theory of Automata," "Bool­
ean Functions and Propositional Calcu­
lus," "Theory of Automata," "Self­
Organizing Systems," "Electronic Digital 
Machines and Programming," and "Pred­
icate Calculus and the Problem of Auto­
mation of the Scientific Creative Proc­
esses." 

Giuliano, Vincent E., et at I Study and 
Test of a Methodology for Laboratory 
Evaluation of Message Retrieval Sys­
tems / Clearinghouse for Fed. Sci. and 
Tech'l Information, V.S. Dept. of 
Commerce, Washington, D.C. / 1966, 
softbound, 186 pp., $ ?, produced by 
Xerox 
This is a report of work done at Arthur 

D. Little, Inc. under an Air Force con­
tract from 1964 to 1966. It contains: 
"The Message Retrieval Evaluation Prob­
lem"; "Experimental Design Considera­
tions"; "Measures and Tools for Evalua­
tion and Comparison of Information Re­
trieval Systems" ; "Experimental Data 
Bases and Retrieval Tools"; and "Experi­
mental Results." Four appendices and 25 
,tables are also included. 

Business Equipment Manufacturers Assoc. 
I USA Standard Character Set for 
Optical Character Recogniti~n, X3.17-
1966 / V nited States of America Stan­
dards Institute, 10 E. 40 St., New 
York, N.Y. 10016 I 1967, paperbound, 
44 pp., $ ? 
This work defines the alphanumerical 

characters and symbols for use in Optical 
Character· Recognition systems. Sections 
are: "Scope and Purpose," "Standard 
Characters," "Reflectance Measurement," 
"Paper Specifications," "Print Character­
istics," and "Character Spacing and 
Alignment." There are a great many pre­
cise drawings of characters included. 
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Coombs, Clyde H. / A Theory of Data / 
John Wiley & Sons, Inc., 605 Third 
Ave., New York, N.Y. 10016 I 1964, 
hardbound, 585 pp., $14.95 
This book analyzes the foundations of 

psychological measurement. Parts in­
clude: (1) Basic Concepts, (2) Prefer­
ential Choice Data, (3) Single Stimulus 
Data, (4) Stimuli Comparison Data, (5) 
Similarities Data, (6) Interrelations. An 
extensive bibliography, author index, and 
subject index are included. 

Rosen, Saul, ed., and 28 authors / Pro­
gramming Systems and Languages / 
McGraw-Hill Book Co., Inc., 330 West 
42nd St., New York, N.Y. 100~6 / 
1966, hardbound, (?), 731 pp., $? 
This book (reviewed in galleys only) is 

intended for two groups; graduate and 
undergraduate students studying com­
puter sciences; and people who are in­
terested in computer software but have 
not taken formal courses in the field. It 
is a compendium of much useful informa­
tion previously published in computer 
journals and in proceedings of computer 
conferences. 

Brown, Elmer, et aI/Printing & Pub­
lishing; Management of Automation -
a Collection of Important Papers Pre­
sented at American University, Wash­
ington, Jan. 16-19, 1967 / Composition 
Information Services, 1605 North Ca­
huenga Blvd., Los Angeles, Calif. 
90028 / 1967, softbound, 55 pp., $ ? 
These are the papers presented at an 

American University Institute on "Print­
ing and Publishing: Management of Au­
tomation" which was concerned with 
automation in typesetting. Presented 
were: "Role of Employee Unions in Au­
tomation," "Automating Hot Metal Com­
position," "Progress and Outlook in 
Newspaper Composition," "Federal Gov­
ernment Progress in Computer Composi­
tion," "Optical Character Recognition in 
the U.S. Government," "Cost Data and 
Interpretation," "Research Program Needs 
in Technology and Systems," and "Re­
port on the Copy Processor System at 
Time, Inc." 

Lo, Arthur W. / Introduction to Digital 
Electronics I Addison-Wesley Pub. 
Co., Inc., Reading, Mass. 01867 / 
1967 / hardbound, 223 pp., $10.75 
This book is an introduction to the 

digital operation of solid-state electronic 
devices and circuits essential to digital 
information processing systems. It is 
written for seniors and graduate students 
and for practicing engineers who are 
newly entering the field. It assumes that 
the reader is familiar with general phys­
ics, mathematics, and the basic principles 
of electronic circuits. The author is a 
professor of Electrical Engineering at 
Princeton University. 

Chapter headings include: Transistor 
Logic Circuits; Cryoelectric and Opro­
electric Circuits; Magnetic Logic Cir­
cuits; Logic Circuits Using Negative­
Resistance Switching Elements; Random­
Access Memories, etc. 

NEW PATENTS 
Raymond R. Skolnick 
Patent Manager 
Ford Instrument Co. 
Div. of Sperry Rand Corp. 
Long Island City, N.Y. 11101 

The following is a compilation of 
patents pertaining to computers and as­
sociated equipment from the "Official 
Gazette of the U. S. Patent Office," 
dates of issue as indicated. Each en­
try consists of: patent number I invent­
ores) I assignee I invention. Printed 
copies of patents may be obtained· from 
the U.S. Commissioner of Patents, 
Washington, D.C. 20231, at a cost of 
50 cents each. 

June 27, 1967 

3,328,597 I James E. De Witt,Wauke­
sha, and Roy Hyink and Richard P. 
Potter, Wauwatosa, Wis. I Cutler­
Hammer, Inc., Milwaukee, Wis. I 
Magnetic memory means and systems. 

3,328,603 I Roger Stanley Dunn and 
Carl Siegmund den-Brinker, Bedford, 
England I Texas Instruments Inc., 
Dallas, Texas I Current steered logic 
circuits. ' 

3,328,604 I Joseph R. Burns, Trenton, 
N.]. and Robert A. Powlus, Yardley, 
Pa. I Radio Corporation of America, a 
corporation of Delaware I Integrated 
semiconductor logic circuits. 

3,328,761 I Shinji Yamamoto, Koku­
bunji-machi, Kitatama-gun, Tokyo-to, 
and Sho Narita, Kodah'ashi, Japan I 
Kabushiki Kaisha Hitachi Seisakusho, 
Tokyo-to, Japan I Character reading 
system by detection between electron 
scanning lines and characters. 

3,328,765 I Gene M. Amdahl, Pough­
keepsie, Edwin D. Councill, Wappin­
gers Falls, Robert]. Flaherty, Pleasant 
Valley, and Joseph J. Zagursky, Wap­
pingers Falls, N.V. / International 
Business Machines Corp., N.V. I Mem­
ory protection system. 

3,328,769 I Edwin S. Lee III, West Co­
vina, C~lif. I Burroughs Corp., Detroit, 
Michigan / Information sorting device. 

3,328,773 I Arlen J. Zimmerman, Min­
neapolis, Minn. / Sperry Rand Corp., 
N.V. I Data processor set and indicate 
control systems. 

3,328,778 I Charles A. Rosen, Menlo 
Park, and George E. Forsen, Palo Alto, 
Calif. I Stanford Research Institute, 
Menlo Park, Calif. I Analog storage 
device. 

.3,328,779 I Hendrik van der Stee'g and 
Albert Jan Ytsma, Hilversum, Nether­
lands I North American Philips Co., 
Inc., N.Y. / Magnetic memory matrix 
with means for reducing disturb volt­
ages. 

3,328,783 lOtto Stemme, Ulm (Dan­
ube) Germany / Telefunken Patent­
verwertungs-G.m.b.H., Ulm (Danube), 
Germany / Mosaic thin film storage 
means. 
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~~LOOK AT LOCKHEED 
IN COMPUTERS AND 

PROGRAMMING ... " 
ANALOG 

BUSINESS 
SCIENTIFIC 

DIGITAL 

Lockheed Missiles and Space Com· 
pany operates the largest single 
industrial digital computer facility in 
the United States. It provides excep· 
tionally versatile and advanced com· 
putation and data reduction services 
to all parts of the Company. 
Degree and appropriate experience 
are required for the following 
assign ments: 
DESIGN computer systems and 
evaluate equipment for information 
retrieval, graphic processing and 
real·time missile component testing. 
DEVELOP advanced software operat· 
ing and programming systems on 
IBM 360/Models 30, 40, 50, 65 and 
Univac 1108 computers. 
OPTIMIZE commercial programs for 
efficiency and cost reduction and 
adapt programs to new equipment, 
certifying for conformance. 
DEVELOP real-time data systems for 
commercial applications such as 
source data acquisition, updating, 
retrieval and administrative control 
systems. 
ANALYZE and program new business 
applications on medium and large 
scale computers. Develop financial, 
engineering, manufacturing and pro­
curement integrated systems for real­
time and off·line functions. 
PROGRAM and operate analog or 
hybrid computers and differential 
analyzers. Define models for simula· 
tion of aerospace guidance and con­
trol problems and analyze results. 
Please write Mr. R. C. Birdsall, Profes­
sional Placement Manager, P. O. Box 
504, Sunnyvale, California. Lockheed 
is an equal opportunity employer. 

LOCICI-IEE~ 
MISSILES & SPACE COMPANY 
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CALENDAR OF COMING EVENTS 

Sept. 11-14, 1967: ISA (Instrument Society of America) In­
strumentation-Automation Conference & Exhibit, International 
Amphitheatre Exposition Hall, Chicago, Ill.; contact Instru­
ment Society of America, 530 William Penn Place, Pitts­
burg, Pa. 15219 

Sept. 11-15, 1967: Fifth International Cybernetics Congress, 
Palais des Expositions, Place Andre Rijckmans, Namur, Bel­
gium; contact J. Lemaire, Managing Director, same address 

Sept. 11-15,' 1967: 1967 International Symposium on Infonna­
tion Theory, Athens, Greece; contact A. V. Balakrishnan, 
Dept. of Engineering, U.C.L.A., Los Angeles, Calif. 90024 

Sept. 19-22, 1967: Joint Conference of the Univac Users As­
sociation and the Univac Scientific Exchange, Hotel Leaming­
ton, Minneapolis, Minn.; contact Robert H. Beaton, Neisner 
Bros. Inc., 49 East Ave., Rochester, N.Y. 14604 

Sept. 25-28, 1967: International Symposium on Automation of 
Population Register Systems, Jerusalem, Israel; contact D. 
Chevion, Chainnan of Council, Information Processing As­
sociation of Israel, P.O.B. 3009, Jerusalem, Israel 

Sept. 25-29, 1967: The British Computer Society, DA T AF AIR 
67, Southampton University, Southampton, Eng~and; contact 
Clive Wilkins, The British Computer Society, 23, Dorset 
Square, London, N. W.l, England 

Oct. 1-4, 1967: 1967 International Systems Meeting, Cobo 
Hall, Detroit, Mich.; contact Richard L. Irwin, Systems and 
Procedures Association, 24587 Bagley Rd., Cleveland, Ohio 
44138 

Oct. 12-14, 1967: Computer Fundamentals Workshop, The 
Univ. of Mich., North Campus, Ann Arbor, Mich.; contact 
Haldon L. Smith, Industrial Development Div., The Univ. 
of Mich., P.O. Box 618, Ann Arbor, Mich. 48107 

Oct. 16-19, 1967: UAIDE (Users of Automatic Information 
Display Equipment), Statler Hilton Hotel, Washington, D.C.; 
contact George E. Perez, Box 6749, Fort Davis Station, Wash­
ington, D.C. 20020 

Oct. 18-20, 1967: Eignth Annual Symposium on Switching 
and Automata Theory, University of Texas, Austin, Tex.; 
contact Prof. C. L. Coates, Room 520, Engineering Sci. 
Bldg., Univ. of Tex., Austin, Tex. 79712 

Oct. 19-20, 1967: The Association of Data Processing Service 
Organizations (ADAPSO), Fairmont Hotel, San Francisco, 
Calif.; contact Stan Stetson, Data II, Oakland, Calif. 

Oct. 23-25, 1967: SWAP 13 - for CDC Small & Medium 
Scale Computer Users, Somerset Hotel, 400 Commonwealth 
Ave., Boston, Mass.; contact George Catuna, Conference 
Registration Chainnan, c/o MIT Lincoln Labs., P.O. Box 73, 
Lexington, Mass. 02173 

Oct. 26-27, 1967: American Society for Cybernetics, National 
Bureau of Standards Auditorium, Gaithersburg, Md.; contact 
Dr. Carl Hammer, UNIVAC Div., Sperry Rand Corp. 2121 
Wisconsin Ave., N.W., Washington, D.C. 20007 ' 

Nov. 10, 1967: Annual Symposium on "The Application of 
Computers to the Problems of Urban Society," New York 
Hilton Hotel, New York, N.V.; contact Dan M. Bowers, One 
Millet St., Deer Park, N.V. 11729 

Nov. 14-16, 1967: Fall Joint Computer Conference, Anaheim 
Convention Center, Anaheim, Calif.; contact AFIPS Head­
quarters, 211 E. 43rd St., New York, N.V. 10017 

Apr. 30-May 2, 1968: Spring Joint Computer Conference, 
Atlanti~ City Convention Hall, Atlantic City, N.].; contact 
American Federation for Information Processing, 211 East 
43rd St., New York, N.Y. 10017 

June 25-27, 1968: Second Annual IEEE Computer Conference 
International Hotel, Los Angeles, Calif.; contact John L~ 
Kirkley, 9660 Casaba Ave., Chatsworth, Calif. 913lt 

Aug. 5-10, 1968: IFIP (International Federation for Infonna­
tion Processing) Congress 68, Edinburgh, Scotland; contact 
John Fowlers & Partners, Ltd., Grand Buildings, Trafalgar 
Square, London, W.C.2, England 

ADVERTISING INDEX 
Following is the index of advertisements. Each item con­
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Inventive maintenance. 
There's an IBM lab devoted to it. 

Nobody likes downtime. 
That's why a select group of IBM engineers, mathe­

maticians, psychologists and technicians have been 
assigned the job of inventing new ways to give you 
even more productive time on your system. 

They work in IBM's Advanced Maintenance Devel­
opment Lab-AMD. They work hard. And they've come 
up with some amazing new tools and techniques. Such 
as our new transistorized stroboscope (shown above) 
which makes fast-moving objects appear to stand still­
or move in slow motion. This unique stroboscope is 
being used by Customer Engineers as an aid in installing 
and maintaining IBM data processing equipment. 

They also developed a data communications system 
that speeds information on the latest maintenance 

techniques to service specialists across the country. 
And they developed a SYSTEM/360 simulator con­

sole that helps Customer Engineers get additional 
hands-on problem-solving experience. 

Great ideas. Great progress. But inquisitive minds are 
never satisfied. And our people at AMD are pushing 
further ahead-searching for new and better ways to 
minimize your maintenance hours. 

Right now they're working on a special, long range 
project-trying to figure out the reasoning process that 
allows a man to diagnose a machine problem accu­
rately and quickly. The answer to that one could 
change a lot of things. 

We know how important it is to you to keep down­
time down. 



In the beginning, this was part of a 
Spontaneous Potential curve in an 
oil well log'. Oil companies have 
thousands of oil well logs and seismo­
grams. Miles of strip charts, store­
rooms full of paper. Because buried in 
there somewhere are correlations in­
dicating the location of oil as yet 
untapped. 

Buried, that's the problem. Too many 
curves for human analysis, impos­
sible for a computer to recognize. 

But this well log has been converted 
to digital numbers on magnetic tape 
ready for computer analysis. The 
brigh t dots on the curve show the 
final quantizations of our Program­
mable Film Reader - decisions made 
after the PFR found the curve, estab-

lished the zero base line, located and 
identified the depth markers, and 
followed the curve at predetermined 
depth increments, differentiating 
between curve and grid lines. (The 
scope photo here is a small segment 
greatly enlarged.) 

The entire process is automatic, pre­
cise, and fast. Accuracy is 0.1 per cent 
of full scale. Resolution is 0.005 inch 
on the original chart. Speed is 500 
points per second. No other system 
in the world can equal PFR's per­
formance. Semi-automatic methods 
are more expensive and less reliable. 

Obviously a PFR is a sophisticated 
system. In fact it contains a complete 
computer of its own, programmed 
to find and recognize meaningful 
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patterns while ignoring unwanted 
inforI?1a tion. This kind of capability 
can be applied to any image analysis 
problem merely by change of pro­
gram. PFR can record on film, too, 
with the same sophistication. 

We've been pioneering automatic 
image analysis for years. Let us 
send you a summary of our latest 
achievements. 

Information International Inc. 
545 Technology Square, Cambridge, 
Massachusetts 02139 (617) 868-9810 
11161 West Pi co Boulevard, 
Los Angeles, California 90064 
(213) 478-2571 
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