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The mystery of Stonehenge. 
Even the world's most famous 
special-purpose computer 
soon outlived its usefulness. 
There's a lesson in there 
somewhere. 

The Va1rian Data 620/i. 18 months old. Over 450 delivered. 
And no mystery at all. 

More than 3,000 years ago, Stonehenge did a crude but 
incredible job of computing a variety of things. 

Today, the system-oriented Varian Data 620/i does an 

incr,edible job too. Because the general purpose 620/i has 
a bigger instruction set than any other computer in its 
class. 1.8 fJ-sec. cycle time. 16/18 bit words. 4-32K memory. 
Easy interfacing capability. Multi-level priority interrupts. 
Field-proven software. 10V2 inches of rack space. 

The Varian Data 620/i is a very timely computer. And it 
costs $13,900 with 4K 16-bit memory and ASR 33 TT. Less 
than any other computer in its class. Write for your 
brochure today. You'll get more than the time of day. 

varian data machines 
@ a varian subsidiary 

2722 Michelson Drive/Irvine/California 92664 
(714) 833-2400 
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San Jose 
Public Library 

FOR OVERTIME A CHARGE OF 5 CENTS A DAY 

Careful usage of books is expected and any soiling, 
damage or loss is to be paid for by the borrower. 
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Ever wonder what 
everyone's doing ... on each job 

each hour .. and how much 
it's costing you? 

with PROMPT 
you can stop wondering 

... You'll -Know! 
PROMPT, or Program Monitoring and Planning Techniques, is the new management 
control package developed and application-proved by ARIES Corporation. PROMPT 
provides detailed computerized reports to all levels of management so that they 
know exactly what's happening at any phase of the program cycle ... down to the 
most basic task performed by each man, every hour of the day. Effective im)1le
mentation of PROMPT will drastically reduce expensive cost, manpower and schedule 
overruns since it can accurately pinpoint these problem areas sufficiently in ad
vance to enable rapid correction. 

PROMPT is adaptable to any computer operation. 

PROMPT assures that all levels of management get the information they 
need, when they need it, so that any problem can be quickly and efficiently 
corrected. 

PROMPT optimizes deployment of available resources, and feeds back his
torical data for estimating costs and evaluating individual performance. 

PROMPT provides maximum return on your management investment while 
being easy to use and economical to run. 

If you're looking for a better way to plan, monitor and control 
your projects, look into PROMPT. For complete information, write or call Mr. 
W. Miller, Vice-President: 

~ ~~~~~s,;~~~~c~TION 
McLean, Virginia 22101 • Phone: (703) 893-4400 
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14 COMPUTERS - PAST AND FUTURE: The Costs of Computing; and Failure 
in Computer Programs 

by Franz L. Alt 
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grams fail? ... And how will these problems affect the further growth of the computer 
field? 
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Technological Forecasting in Business Planning 

by David W. Brown and James l. Burkhardt 

How technological forecasting helped a company involved in the development of thin 
magnetic films reach a decision about whether or not to stay in the market for computer 
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The front cover shows a 
laboratory technician posi
tioning a tiny crystal of food 
on an X-ray diffractometer 
for analysis. The task is to 
isolate and identify each 
component contributing to a 
food's particular flavor and 
aroma. The instruments used 
in the analysis are controlled 
by a computer. For more 
information, see page 57. 
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KeyProcessing@ 

It's simple. More efficient. 
Generally less expensive. The 
CMC KeyProcessing System 
is a new kind of keyboard input 
system - computer-controlled. 
KeyProcessing applies computer logic to data 
preparation. And its output-for use as input to 
your data processing system - is a single reel 
of magnetic tape. 

Not thousands of cards. Not dozens of tapes. A 
single tape. It works like this: 
One KeyProcessing System may have up to 32 
individual keystations, all independently enter
ing or verifying data simultaneously, on 32 
different job formats. 

Keystations are controlled by a new computer 
containing programs provided by CMC as part 
of each system. As data is entered through 
each keystation, it is processed by the com
puter and stored on a magnetic disk in a loca
tion unique to the keystation of original entry. 

After data has been recorded, it may be veri
fied either by re-keying it and comparing it 
within the computer or-without the need for 
re-keying-by automatically balancing control 
totals to totals derived from the original keying 
operation. 

Verified data is transferred, batch by batch, 
from the disk onto one reel of magnetic tape. 
From time to time this single reel is taken to 
your data processing system for high-speed 
input. 

KeyProcessing will make your data prepara
tion as modern as your data processing. For 
information, please write or call: 

[ijIII~:r 
COMPUTER MACHINERY CORPORATION 

2000 Stoner Avenue 
Los Angeles, California 90025 

(213) Granite 7-1585 

Designate No. 10 on Reader Service Card 
~Computer Machinery Corp., 1969 



Letters To The 
Editor 

The Catching of Errors 

We have read with interest your edi
torial in your September 1968 issue. 

The question of whether errors are 
made and how they can be spotted is 
of vital interest in text entry for com
puter processing, and the published 
literature on it is exceedingly sparse. 
We are hoping that one day somebody 
will do a massive investigation. 

C. J. DUNCAN, Director 
Computer Typesetting Research Project 
The University 
10 Eldon Place 
Newcastle upon Tyne 2, England 

Your editorial "The Catching of Er
rors by Inspection" in the September 
issue should itself have had the benefit 
of closer inspection. 

I refer to paragraph 8, second sen
tence: "For example, 'of,' 'on,' and 
'or' fairly often take each other's place, 
when they should not." 

From Funk & Wagnalls: EACH 
" ... construction with a plural verb 
is incorrect." 

Change "each other's" to "one an
other's" and you've got it! 

R. J. LEMBACH, Mgr. 
Computer Applications 
Lederle Laboratories 
Pearl River, N.Y. 10965 

( Ed. Note - You are right we 
should have inspected more closely.) 

Numbles 

I am submitting a "human" solution 
to your Numble 6810. I must admit it 
really had me going for a while. 

The full message is: Speech was 
given to man to hide his thoughts, and 
perhaps "his phace to sho them" (his 
face to show them). 

Your spelling is as atrocious as my 
logic. But then, maybe this documen
tation bit has some merit. 

JOSEPH J. ROSA 
Asst. Mgr., Applications and Op Sys
tems 
A merican Stock Exchange 
86 Trinity Place 
New York, N.Y. 10006 

(Ed. Note - Your solution is correct. 
The atrocious spelling is used to 

prevent good cryptanalysts from short
circuiting the numerical decipherment 
by attacking the words.) 
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Proof Goofs 

Proof Goof 6811 (Nov. 1968 issue) 
seems to contain a genuine proof
reader's error, letting a "p" be used 
for a "b", basically a printer's error, 
since the author would not have writ
ten this error in his manuscript: in the 
fourth stanza, lamps should be lambs. 

However, in context, "lamps" is not 
entirely a bad word, and a computer 
program with context-consciousness 
probably would not have detected this 
error. Surrounding words, relating in 
context to "lamps", include "night's 
shadows", "noon", "sun's la'st beams", 
and even, logically, the fact that a 
"blind old sheepdog" would not "miss 
them". (Being blind, he wouldn't miss 
lamps a bit, not one of them.) 

Since this is a classic example of a 
printer's error, or compositor's error, it 
suggests that computer proofreading 
programs are unlikely to be successful 
unless they check every word, in con
text and connotation, with all possible 
common variants due to printers' and 
typists' errors. 

Proof Goof 6810 contained several 
examples of poor English for which 
the author or the editor could be 
blamed (such as Par. 3, line 9, "how 

much resources" ("how many", be
cause it is plural, or better, "what 
amount of resources"). "To prospect 
for coal", at the end of Par. 6, should 
better be "to 'prospecting for coal." 
These aren't proofreaders' errors, and 
I suspect the "reservations" error you 
cite is not a proofreading error, but is 
in the author's manuscript, a type of 
lapse of which most of us are guilty 
from time to time. 

LEON DAVIDSON 
.M etro processing Associates 
64 Prospect St. 
lVhite' Plains, N.Y. 10606 

Flexibility Appreciated 

Please put my name and address .on 
your mailing list for notification of 
publication of your forthcoming book, 
General Science and Problem Solving. 

I would like to express my appreci
ation for your efforts in making C&A 
the flexible, open-minded medium for 
the exchange of ideas that it is. Please 
keep up the good work. 

JOHN T. POWERS, JR. 
Computer Usage Development Corp. 
3181 Porter Drive 
Palo Alto, Calif. 94304 

Payroll Systems go on-line 
faster with ALLTAxnI 
the software package 
available in basic COBOL 
for all compilers. 

ALLTAX calculates payroll Write today for full information: 
withholding taxes with one 
standard formula and a table of r----------------, 
variables for each state and city. 
It eliminates programming of 
individual formulas and substan
tially reduces program mainte
nance and memory requirements. 

ALL TAX is ,approved by all 
states. It's easy to install, com
pletely tested and documented. 

ALLTAX is always up-to
date. Automatic program main
tenance for existing withholding 
taxes and new taxes is available 
at minimal cost. 

Find out why more than 100 
companies from coast-to-coast 
are using this low-cost package. 

Management Infonnation Service 
P.O. Box 252, Stony Point, N.Y. 10980 

Gentlemen: 
Please send full details on your 
ALL T AX software package. 

Name~ ______________________ __ 

Title _________________ _ 

Company 

Address ____________ _ 

City ___________ _ 

S 
. I 

tate ZIP I _______________ J 

Management Information Service 
Stony Point, N.Y. 10980 • (914) 942-1880 

Designate No. 11 on Reader Service Card 
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EDITORIAL 

Tunnel Vision 

The subject of the special feature of the January issue of 
Computers and Automation in each year is looking ahead and 
looking backward: "Retrospect, Prospect, and Trends in the 
Computer Field". Efforts to look in such a way always in
volve seeing, observing, and "tunnel vision". 

Sometimes a tunnel is straight and short, and you can look 
through it, and see a little of what the world is like on the 
far' side - part of a road, some trees, a little sky, not much 
more. The field of view is narrow; only when you have come 
out of the tunnel can you see the full wide-angled view of the 
world. 

Many people suffer from tunnel vision - unless and until 
they learn better. They see only a small part of some territory 
for observation; they hardly observe or notice relations and 
implications; they seem partly blind, and definitely unob
servant. 

Metaphorically, tunnel vision occurs when you send an of
fice boy to bring you something from the supply shelves, and 
he comes back and says, "It is not there." Then you go with 
him and show it to him and he says something like "Oh." 
(What he should have said the first time, of course, is "I did 
not find it," which is a fact, for when he says "It is not there," 
that is an inference.) 

A person with tunnel vision says, "Well, the computer is 
not operating today and we can't use it until it is fixed." The 
person without tunnel vision says, "Well, our computer is not 
operating for the rest of today - but I have checked with 
Smith & Co. nearby for computer time; and it is OK to use 
their computer if you like." 

There used to be a great deal of tunnel vision about com
puters in "the olden days", 20 and 25 years ago. Here are 
some examples: 

• Computers are slow. 
• Computers are unreliable. 
• The machines are too complicated; they will never be 

mass-produced successfully. 
• There may be a need in the United States for fifteen 

large-scale calculating machines - but that's all. 
• A computer equal to a man's brain will be the size of 

the Empire State Building and take all the power 
of Niagara Falls to operate it. 

And there is still nowadays a great deal of tunnel vision 
about computers: 

8 

• Computers are just another tool, like matches, for 
man to use. 

• Computer people should not concern themselves with 
the social implications of computers - that is a 
job for other kinds of people. 

• Computer people have no responsibility for the cor
rectness of the data going into a computer - they 
are just mechanics whose work begins with the data. 

• It is not possible for a computer to translate ade
quately from one natural language to another. 

• Computers do not think - only human beings do. 

One of the latest samples of that last assertion appears in 
"Wanted: Masters for the Machinery" by Mel Seligsohn, in 
the magazine Moderator, for November, 1968: 

Some people still believe that computers actually think. 
They don't. The extent of their "thinking" is to make a 
choice between two alternatives, depending upon instruc
tions electronically programmed into them. The com
puter will do "A" if one condition exists, and "B" if a 
second condition exists. 

Such a naive remark shows that the author has, for example, 
never heard of the checker-playing program devised by Dr. 
A~ L. Samuels, now at Stanford University; this program plays 
championship checkers, improving its strategy from expe
rience, and playing far, far better checkers than Dr. Samuels 
himself can play. 

As for some suggestions for reducing the amount of tunnel 
vision, narrowness of thinking, in the computer field (and else
where), I would recommend some books that deal with fal
lacies. One book that I like very much is Applied Logic by 
W. W. Little, W. H. Wilson, and W. E. Moore, published by 
Houghton Mifflin Go., Boston, 1955, and used for many years 
at the University of Florida as a text for a course in effective 
thinking. Part I, entitled "Fallacies", and Chapter 1, "Fal
lacies of Neglected Aspect", particularly, contain an interest
ing and useful discussion of the relations between knowledge, 
thinking, and the real world. 

For example, this chapter mentions the "argument of the 
beard". We commit the fallacy of the argument of the beard 
if we use the fact of continuous, gradual shading between op
posites (such as black and white or good and bad) to obscure 
or deny the fact of real differences between the opposites: 

T1he name of the fallacy is derived from the difficulty 
in deciding how many whiskers make a beard. Surely 
one whisker is not sufficient. Possibly even 25 are too 
few. Then let us say 350 make a beard. Why not 349? 
348? And so on. We would have trouble determining an 
exact minimum. Does this fact mean that there is no 
difference between having a beard and not having one? 

The practitioners of symbolic logic, who are very pure logi
cians, seem never to talk about the 40-odd fallacies occurring 
in common everyday applied logic. 

Perhaps a good New Year's resolution for computer peop~e 
would be to reflect on tunnel vision, and how to get rid of It 
as much as possible. For after all, since we are all mortal, 
we are all limited to the severe narrowness of viewpoint from 
living in just one short time period amid the thousands of 
years of human history. 

e-~c.~ 
. Editor \ 

COMPUTERS and AUTOMATION for January, 1969 



cg@~~[S@LGM With Me 

IN A NEW If1\kA~TE:~~ SIZE 11" 22" ~I '-f 

DP-3 $6400 

Houston Instrument announces the newest addition to the CC/>MPLC/)T 

family of online, offline and time sharing digital plotting systems. 

Send for Bulletin No. 868-DP-3. 
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MULTI-ACCESS FORUM 

THE COMING CRISiS Ii ,,:r)MMUNICATIONS 

John F. Kincaid, Asst. See'y of Commerce for Science and Technology, in an address presented to the 
Society of Reproduction Engineers in Philaden"; Pa., Nov. 4, 1968 

Historians of science and technology estimate that ~liHL 

1900 the growth of our technology, both quantitatively and 
qualitatively, has surpassed that of all previous centuries. 
These technological achievements have created problems of 
a new order of complexity: streets, highways and airports 
are overcrowded; the forces of population growth and rising 
expectations are pressing against the restraints of outdated 
building codes and building methods; the air, rivers, and 
coastal waters are polluted; and we have failed, to date, to 
cope with the needs of the central city. 

One of the newest, most challenging, and in the long run 
most urgent of these new problems is in the area of com
munications. Despite tremendous advances in communica
tions technology, we appear to be moving at an accelerating 
rate toward a state of total confusion. 

The problem, in my view, has three elements: the explo
sive growth in the rate of generation of new knowledge and 
Ilew data; the lack of a systems approach to the various 
modes of communication; and the limitations of the com
munications target - man himself. 

It is estimated that in just a decade and a half, we have 
stored as much information in the technical literature as in 
previous recorded history. There is no dependable estimate 
of the increase in data flow, particularly in the last few 
years as computers have been adding torrents of information 
to communication channels. But the fact that a single 
missile launch may generate enough data to cover 500,000 
sheets of paper may give some idea of the amount of infor
mation that is being accumulated. 

Regarded in a narrow context, this might be considered 
a source of pride. It is praiseworthy that the knowledge 
base is increasing. It is commendable that we are generating 
more and more precise data about more and more elements 
of our technology and our society. But the sheer volume is 
already beginning to generate much confusion. 

How will this information be stored, and how will it be 
llsed? 

Technologically, new advances in printing, computerized 
typesetting, microfilm, etc., are at least temporarily keeping 
lip with the problem of storage. So, let us assume for the 
moment that we can continue to increase the speed of 
printing, and achieve still higher orders of reduction in line 
\\"ith the rise in data acquisition. Even so we are still faced 
with the problem of how to use the information, because 
we are not making any appreciable progress in expanding 
the individual man's capacity for intake of material. 
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This is the problem we must solve. And the communica-
1 inns industry must do its share. 

The solution must fall within two primary areas of de
velopment .. First, we must turn now to a fuller use of the 
tools of systems analysis and systems engineering to optimize 
research, development and operations over the total field of 
communications. Future communications systems will be 
too complex for conventional design approaches. In the 
world of tomorrow, communications will be a continuous 
spectrum, and each specialty will be an integral part of the 
whole. In that world of ultra-high speed data transmission, 
wired cities, and national information networks, we will 
process data, move data, reproduce data, store data, retrieve 
data - not words, not tables, not pictures, not designs: dataJ 

digital data, compatible with the computers which will link 
the transmission networks and process the' material for its 
multiple end uses. 

Second, we must learn to use the computer to refine the 
vast volumes of raw data we are generating, and carry· out 
far more sophisticated analyses and syntheses. We have 
been designing computers that are like idiot savants - capa
ble of fantastic speeds in computation, but sadly lacking in 
logic and judgment functions. Now we must learn to design 
computers that have more the capabilities of Ph.D.'s, able 
to analyze, synthesize, abstract, follow research paths, opti
mize designs, and organize vast quantities of partially rele
vant materials in terms of similarities or differences. 

We must teach machines to do the routine thinking and 
routine decision-making, and free human beings for creative 
activity and high-order judgment functions. 

• Given the proper software, many third-generation com
puters can act as a brilliant complement to an inquiring 
mind, or serve as a capable partner to a design engineer or 
a public opinion analyst. They can even be programmed to 
consider human prejudices and emotions in solving complex 
problems such as the trend in election returns. 

But if we put our minds to it, in a generation we can 
develop computer systems that will do even more. They 
will remove most of the drudgery from the educational 
process, make high-quality analyses, syntheses and abstrac
tions of complex data, handle most of the chores of library 
searah, and carry out sophisticated design functions dealing 
with complexities beyond human comprehension. 

And that should be the goal of communications: to 
present the human brain with the maximum information
with the minimum effort. • 

COMPUTERS and AUTOMATION for January, 1969 



OPERATION BOOTSTRAP IN THE COMPUTER FIELD - COMMENTS 

Albert M. Kreger, Pres. 
The Institute of Computer Technology, Inc. 
Suite 100 
2600 Virginia Ave. N.W. 
Washington, D. C. 20037 

The Institute of Computer Technology has been success
fully training the disadvantaged in computer operations and 
computer programming (under the Manpower Development 
and Training Act) for over four years. (See "From Un
employed to EDP Professional," Computers and Automa
tion, September 1967, page 30.) I would therefore like to 
address myself to the questions asked by the Los Angeles 
Chapter of ACM and to the points you desire to have 
discussed, both of which appear in your editorial in the 
November 1968 issue. 

In answer to the ACM questions: 

1. Training the disadvantaged in EDP occupations does 
not fall outside the "narrow fields of special interest" 
of such professional organizations as ACM. Every 
human being should be interested in training the 
disadvantaged. When, however, that training is 
concentrated in a specialized field such as in this 
case, certainly those individuals in professional soci
eties in that field should have - for obvious reasons 
- an even greater interest in the training. Please 
note that the Institute has indeed received assistance 
from ACM (at both the local and national levels) 
as well as from DPMA. 

2. What with the current demand for data processing 
personnel, certainly developing suoh technicians 
"without full educational credentials" does not con
stitute a disservice to members of the professional 
societies. A survey performed by the Institute for the 
Department of Labor disclosed that most of the 
professionals welcomed these technicians who were 
releasing them to perform higher level work. The 
survey also showed that a great many EDP practi
tioners feel the need for educational credentials is 
overstated and, indeed, a much smaller percentage 
of these practitioners than might be expected have a 
degree themselves. It should also be indicated that 
many of the Institute's graduates are pursuing de
grees at night. 

3. It is not "unfair to trainees to let them expect to 
work in professional areas without holding the en-

graved invitation of a college degree" because 90% 
of the Institute's graduates are doing just that. 

As to the points you wish discussed: 

1. Computer professionals can "contribute their knowl
edge and experience" primarily by teaching - on a 
full or part-time basis - in programs such as the 
Institute's Project PREPARE. Further, they can 
attend meetings such as those held by the Institute's 
alumni and present students and provide both inspi
ration and motivation. Once the trainee is on the 
job, the professionals can offer technical assistance 
(as well as further encouragement) when needed. 

2. EDP professionals can render the Institute's graduates 
"more 'fully qualified" by offering assistance on the 
job, putting on in-house training programs, encourag
ing continuing education, and - yes - by setting up 
in the professional societies a membership level for 
which these graduates would be qualified. "Higher 
level" membership would require improved qualifi
cations. 

3. The employer's ability "to establish fair and equitable 
rules to apply to both people from ghetto areas ... 
and his regular employees," in the Institute's experi
ence, just has not been a problem. If it were, we'd 
resort to the type of "sensitivity training" which is 
often given to supervisors (and, sometimes, to all 
employees) in those programs which offer remedial 
basic education, counseling, placement, and follow 
up for the disadvantaged. 

4. Sensitivity training (as well as other measures) can 
also be used to bridge the inter-personal gap between 
the suburban computer professional and the recently 
trained urban ghetto resident. The real problem is 
how to get the latter to jobs which are in the sub
urbs. While various government-sponsored transpor
tation schemes do help in this matter, these schemes 
reduce the travel cost but not the travel time. The 
obvious answer here is to eliminate the barriers which 
prevent these newly trained data processors from 
living in the suburbs. • 

MINISTRY OF HEALTH COMMITTEE EXPLORES NEED FOR A MEDICAL 
COMPUTING LANGUAGE 

Ministry of Health 
Alexander Fleming House 
Elephant and Castle 
London S.E.l, England 

In May, 1967, a Committee of eight persons, headed by 
Dr. D. White of the Ministry of Health, was formed to: 
"( 1) consider the need for a medical computing language; 
and if the need exists to identify the problems involved in 
developing it; (2) to suggest solutions to the problems 
identified and estimate their cost; and (3) to advise on the 
implementation of the agreed proposals." 

The Committee met on five occasions, and has now pub
lished their report. The conclusions they reached follow. 
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On the question of a command language, we ac
cepted that within the generality of hospitals there will 
be functions common to all of them. To have a com
mand language which was not also common would 
have a distinctly adverse effect. We therefore recom
mend: that where there are general procedures common 
to major installations, they should be summoned up 
from the computer by a standard set of commands. 
We further recommend: that a working party of users 
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and potentIal users ot planned 1'J atIonal Health Service 
computers be set up as soon as possible to formulate 
such a common set of commands. 

For an applications programming language which 
will carry the main burden of programming effort in 
the National Health Service, we concluded that until 
existing languages (or any modifications or extensions 
thereof) had been used experimentally, there was no 
justification for developing a special medical computing 
language. 

VVe would not recommend any particular language at 
this stage, but instead we suggest that the programming 
system be so designed that programs written in any 
language can communicate with a common file structure 
and/or data base and that the object program segments 
derived from different high level languages be so ar
ranged that they can be linked together to form a 
single program. (The 1. C. T. software system op
erates more or less successfully in this way.) Such 
flexibility does not mean that we encourage the use of 

SOCIOLOGICAL EFFECTS OF COMPUTERS 

Datafair 69, Conference Office 
The British Computer Society 
23 Dorset Square 
London, N.W.1, England 

One of the major topics of the Datafair 69 conference (to 
be held Aug. 25-29, 1969 in Manchester, England) will be 
the sociological effects of computers. Topics to be dis
cussed include: 

• The effect on the freedom of the individual brought 
about by the introduction of computers in manufac
turing industry, public utilities and government. 

• The social and organisational effects of introducing 
advanced computer systems. 

• What co-operative or antagonistic attitudes exist in 
organisations considering the use of advanced com
puter systems. 

any language, for there are advantages to be gained if 
everybody talks the same one, two, or at most three 
languages. A dual purpose language is desirable and 
there are a number of languages promising in this field, 
for example BCL and POP 2, but we would hesitate 
to recommend them until they have been widely imple
mented. I n the meantime we recommend confining 
work to FORTRAN and COBOL, with a view to 
changing over to a dual purpose language as soon as 
one appears to be viable. 

On operating systems, we concluded that there may 
be a variety of computers throughout the Health Service, 
and that for the various routines required for a medical 
computing service, the National Health Service would 
have to lean heavily on the computer manufacturers 
and other specialists to provide the necessary software. 

A limited number of copies of the complete 9-page Report of 
the Medical Computing Language Committee are available 
from the address above. • 

• The problems of familiarisation, education and train
ing in connection with computers, and the success or 
failure in overcoming them. 

• What changes in management wage structure, job 
satisfaction and productivity occur after the introduc
tion of computers systems. 

Discussions will concentrate on practical problems rather 
than theoretical dissertations. 

Datafair 69, the third such conference organized by the 
British Computer Society, will include a symposium on data 
processing in business and industry, and special presentations 
by international computer organizations. • 

3300-YEAR-OLD JIGSAW PUZZLE MAY BE SOLVED BY COMPUTER 

(From a report, "lkhnaton and the Computer", in Scientific American for Nov. 1968) 

About 1400 B.C., Ikhnaton, an ill-fated monotheistic re
former in Egypt, built a temple at Thebes for the sun god 
Aten. The temple was built out of uniform sandstone blocks 
24 inches long and 10 inches high. Its walls were sculptured 
and the scenes and inscriptions were decorated in a variety 
of colors. One of the most difficult jigsaw puzzles of history 
was created when the great temple was destroyed, and the 
blocks were all reused for later structures. For many years 
Egyptologists, digging through later ruins, have recognized 
and set aside the blocks with sculptured faces. Some 30,000 
of them have been recovered to date. 

Efforts by scholars to rearrange the scrambled blocks so 
as to restore the original appearance of the temple walls 

CORRECTIONS 

In the December, 1968, issue, the titles on pages 64 and 65 
were unfortunately reversed. The title "New Contracts" 
should have appeared on page 64, and the title "New Instal
lations" should have appeared on page 65, as listed in the 
Table of Contents on page 5. 
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have failed. But now it appears that the great jigsaw puzzle 
may be on its way to solution through the use of computer 
matching techniques. 

Recently the Egyptian Antiquities Service issued a permit 
to the University Museum at the Univ. of Pennsylvania to 
develop a project in cooperation with the Cairo service 
center of IBM Corp. to apply machine methods to the 
formidable task. Project workers have already photographed 
25,000 of the blocks and coded their visual contents so that 
a computer can match block with block. Ray W. Smith, the 
director of the project, and his Egyptian colleagues expect 
that a photomontage restoration of the temple's decorated 
walls will be completed within a few months. • 

On page 5, the article "Handling Small-Area Data With 
Computers" was indicated by the coloring as part of "Special 
Feature: Annual Pictorial Report." This article was not part 
of that report. • 
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SIXTH ANNUAL COMPUTER 
PROGRAMMING CONTE.ST 
FOR GRADES 7-12 

Association for Educational Data Systems 
AEDS Programming Contest 
Chicago Board of Education, 
Div. of Data Processing Education 
Room 430, 228 N. LaSalle St. 
Chicago, III. 60601 

A contest designed to stimulate inventive interest among 
young students in the computer programming field is being 
sponsored for the sixth year by the Association for Educa
tional Data Systems (AEDS). Deadline for entries in the 
contest is April 4, 1969; students in grades 7 through 12 are 
eligible to enter. 

The Programming Contest winner will receive a $150 U.S. 
Savings Bond plus an all-expense-paid trip for himself and 
his teacher to the 1969 AEDS Convention in Portland, Ore
gon next spring. Second prize awards of $50 U.S. Savings 
Bonds will be given, and pupils who submit projects are 
eligible to receive a one-year subscription to a professional 
publication. 

A project may be submitted by an individual or by a team 
of two or more pupils. If the grand prize is awarded to a 
team, the team must select just one of its members to make 
the trip to Portland. 

Additional details and application blanks may be obtained 
by writing to the address above. • 

MAGNETIC DRUM MEMORY SYSTEM 
- CORRECTION 

In the pictorial section of our December, 1968 issue, 
page 38, a new magnetic drum memory system being 
marketed by General Instrument Corp., Systematics/ 
Magne-Head Div., 13040 South Cerise Ave., Hawthorne, 
Calif. 90250, should have been described as having "high 
reliability (less than one recoverable error in ten to the 
eleventh power bits)". 

The original press release we received descrihing 
this product said: 

(less than one recoverable error in 10" bits). 

The quotation marks used with a figure in such a case 
are a standard abbreviation for inches; and "10 inches 
bits" did not make sense to us. One confusion led to 
another - like Barnum's famous circus sign "To the 
Egress". We regret the mistake we unfortunately 
printed, "10! bits", which also makes no sense. 

For more information about this new magnetic drum 
memory system, circle #2 on the Reader Service Card. 
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WHO'S WHO IN THE COMPUTER 
FIELD, 1968-1969 - ENTRIES 

Who's Who in the Computer Field 1968-1969 (the 
Fifth Edition of our Who's Who), will be published by 
Computers and Automation during 1969. The Fourth 
Edition, 253 pages, with about 5000 capsule biographies 
was published in 1963. The Third Edition, 199 pages, 
was published in 1957. 

In the Fifth Edition we hope to include upwards of 
10, 000 capsule biographies including as many persons as 
possible who have distinguished themselves in the field 
of computers and data processing. 

If you wish to be considered for inclusion in the 
Who's Who, please complete the following form or pro
vide us with the equivalent information. (If you have al
ready sent us a form some time during the past eight 
months, it is not necessary to send us another one unless 
there is a change in information. ) 

WHO'S WHO ENTRY FORM 
(may be copied on any piece of paper) 

1. Name? (Please print) ____________ _ 
2. Home Address (with Zip) ? ______ ---__ 
3. Organization ? _______________ _ 
4. Its Address (with Zip) ? ________ - __ _ 
5. Your Title ? _____________ - __ _ 
6. Your Main Interests? 

Applications 
Business 
Construction 
Design 
Logic 
Management 

Mathematics 
Programming 
Sales 

) 
) 
) 

Systems ) 
Other ) 

(Please specify) 

7. Year of Birth? _______________ _ 
8. Education and Degrees ? _____ ---____ _ 
9. Year Entered Computer Field 7 __ - _____ _ 
10. Occupation? __________ ~---__ ----
11. Publications, Honors, Memberships, and other 

Distinctions ? ________________ _ 

(attach paper if needed)" 
12. Do you have access to a computer? ( )Yes ( )No 

a. If yes, what kind of computer? 
Manufacturer? ____________ - __ ~ 
Model __________________ -----

b. Where is it installed: 
Manufacturer? _____________ -----
Address? ________________ _ 

c. Is your access: Batch? ( ) Time-shared? ( 
Other? ( ) Please explain: _________ _ 

d. Any remarks ? ______________ _ 

13. Associates or friends who should be sent Who's Who 
entry forms? 

Name and Address 

(attach paper if needed) 
When completed, please send to: 

Who's Who Editor, Computers and Automation, 
815 Washington St., Newtonville, Mass. 02160 
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COMPUTERS - PAST AND FUTURE: 
The Costs of Computing; and Failure in Computer Programs 

Franz L. Alt 
Deputy Director 
American Institute of Physics 
335 East 45 St. 
New York~ N.Y. 10017 

"Despite all the attention that has been devoted to programming lan
guages, they have not succeeded in making programming sufficiently 
easy nor sufficiently foolproof. Programming still remains our most criti
cal bottleneck, and we don't have any really promising plan for over
coming it." 

It is customary for Computers and Automation to start 
each new year with a survey of the computer field as a whole, 
its past development and promise for the future. In under
taking this assignment for the present year, I propose to 
concentrate on a few salient points; not, perhaps, the most 
important ones but those which seem to have received less 
attention in the literature than they deserve. Nothing will be 
said about hardware, nor about applications; the great prom
ise for progress in these respects has been well publicized. 
I shall, instead, emphasize two problem areas; some aspects 
of the economics of computing costs, especially relating to 
programming languages; and the growing problem of failure 
in computer programs. 

A Million Arithmetic Operations for 25¢ 

The very first electronic computer, ENIAC, gained a factor 
of 10,000 in speed - in round numbers - over the earlier 
manual computing methods. In the 23 years since then, 
through the successive generations of machines, computing 
has been speeded up by perhaps another factor of 10,000; 
so we are now 100,000,000 times as fast as we were 25 years 
ago. Thus, while computers and programming have become 
more expensive, the cost of computation has been reduced by 
a factor of 100,000. (All these figures are elusive estimates, 
each of which might in itself be wrong by a factor of 10 
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Dr. Franz L. Alt is a former president of the A~socia
tion for Computing Machinery (ACM). He organized 
the first national meeting of the ACM in 1947, and was 
editor of the Journal of the Association from 1954-58. 

Dr. Alt received his Ph.D. in Mathematics at the 
University of Vienna in 1932. He became a U.S. citizen 
in 1944. Before undertaking his present responsibilities 
as the Deputy Director of the Information Division of 
the American Institute of Physics, he spent 15 years 
with the National Bureau of Standards, where he was 
responsible for the design of the information system for 
the National Standard Reference Data System, and for 
relevant research in problems of information retrieval, 
documentation, and computer technology. 

Dr. Alt is a member of the American Mathematical 
Society, the ACM, the Association for Computational 
Linguistics, and Sigma Xi. He has published a book, 
Electronic Digital Computers (Academic Press, New 
York, 1958), and over forty articles in various technical 
journals. 

or more. Still, they indicate correctly the direction and 
rapidity of development). Currently, computing cost is es
timated at 25¢ per million arithmetic operations. At this 
bargain price, it pays to do many things by computing which 
formerly had to be done by other means. Information re
trieval, for example, used to be done in a way which could 
not by any stretch of the imagination be called computing, 
but now we have learned to break it down into steps which 
look like computing and can be done on computers (and 
which we have therefore come to call "computing"). And 
so with text editing and print composition, warehousing, and 
many other exalted or lowly tasks. 

Will it get still cheaper? 

Programming: A Major Expense 

An interesting fact which has a bearing on this question was 
recently brought out. In the beginning, computers were con
sidered expensive and every effort was made to utilize them 
fully and effectively. But as they became still faster and more 
elaborate, more jobs were required to feed them, and the 
jobs became more complicated; and so programming became 
a major expense and a bottleneck. By the mid-sixties only 
half of the total cost of computing went for hardware, and it 
was predicted that the fraction would be down to 20% in 
another ten years. Most recently, however, it has been es
timated that the 20% level has already been reached. This 
means that if a typical computation laboratory spends, say, 
$20,000 per month for machine rental (or for amortization 
and maintenance of purchased machines), another $80,000 is 
spent on personnel for operating, keypunching, programming 
(in house or outside), file maintenance, scheduling, account
ing, liaison with users, and supervision. 

In this situation, even a drastic reduction in the cost of 
hardware, or a phenomenal increase in speed at an unchan~ed 
price, can have only a minor effect on the cost of computmg 
as a whole. Lower programming cost is what is needed. 
Therefore, when a new computer is to be installed, salesmen 
and buyers instinctively talk little about speed and other per
formance characteristics, and much about logical organiza
tion, the order code, compatibility with existing computers, 
language compilers and operating systems - features which 
affect the cost of programming and operation. 

The fact that programming is a major element of comput
ing costs, and offers the principal opportunity for further re
duction of these costs, is reinforced by at least two other 
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reasons for trying to make programming easier. One is the 
shortage of programming personnel, which today constitutes 
a severe bottleneck and threatens to strangle further rapid 
growth of the computer field. The other lies in the increasing 
complexity of programs, which in some applications is getting 
out of control and has resulted in serious failures. 

A "Good" Programming Language 

What can be done? 
The profession has long looked to the development of 

higher-level programming languages for relief. While much 
has been accomplished, much more remains to be done. It 
has long seemed to me that we have been troubled by wide
spread confusion of goals, and failure to recognize different 
goals as incompatible. According to some enthusiasts, a good 
programming language should be, among other things: 

• easy to learn, 
• easy to use, 
• easy to implement, 
• machine-independent, 
• quick to compile, 
• leading to efficient object programs, and 
• general-purpose, i.e. applicable to a wide variety of 

problems. 

So they proceed to try to construct one language with all 
these properties. But the more one simplifies the language 
in order to make it easier to learn, the clumsier does it be
come to use in the hands of the experienced programmer; 
one cannot please both the beginner and the expert. The 
more general-purpose and machine-independent a language, 
the harder it is to implement (i.e., to write compilers for it) 
and the more time and storage is consumed by compilation. 
To obtain most efficient object programs one must introduce 
features which in a subtle way give preference to one or 
another computer type, and one must make limiting assump
tions about the class of problems to be handled. And so on. 

Different Languages for Different Purposes 

W'hat we seem to need, then, is a variety of programming 
languages to serve a variety of purposes. 

Now it is true that we already possess many programming 
languages, too many perhaps: we have a number of languages 
for scientific problems, others for business problems, still 
others for handling English and other human languages, for 
processing pictures, for manipulating mathematical formulas 
and other symbolic notations, for printing of text, for editing, 
for simulation, for machine tool control . . . But what we 
need may be specialization of languages in different direc
tions: some languages for beginners, others for the experi
enced; some for computer people, others for laymen, and 
different languages for different kinds of laymen (clerks, 
housewives, students, physicians ... ); some for big problems 
and big machines, others for small ones; some for experiments 
and one-of-a-kind problems, others for production runs. 

A Hypothetical Comparison 

The argument is less trivial than might appear at first 
sight. Suppose someone were to compare PL/I with Fortran 
and Cobol. Let me emphasize that the following discussion is 
purely hypothetical, that I am using these particular lan
guages only in order to make the argument more lively, and 
the "facts" stated are pure fiction. Suppose, then, that some
one undertook a comparative evaluation of these three lan
guages and found that PL/I performed less well than Fortran 
on scientific problems and less well than Cobol on business 
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problems. He still could not argue that PL/I has no merit: 
for the price of somewhat poorer performance on problems 
of all types, PL/I buys the advantage of being one language 
instead of two. How much of an advantage is that? To the 
manufacturer, it means having to provide only one compiler, 
instead of two, for eadh type of machine produced; and to 
the user, having to train his programmers in only one lan
guage. The latter advantage is rapidly becoming unimportant; 
as the number of programmers grow, we can better afford to 
let different groups specialize in different languages. But the 
former advantage may be significant: the savings in compiler 
writing can be substantial, and may outweigh the loss due to 
less efficient object programs. Where the break-even point 
lies will depend on how many applications programs are 
written in a language during the lifetime of one compiler, 
i.e., in essence, of one computer type. It follows from this 
argument that greater diversification of languages ought to be 
advocated, especially by those manufacturers who produce 
large numbers of machines, while the smaller manufacturers, 
in their own interest, ought to favor concentration on a few 
general-purpose languages - a conclusion which does not 
seem to have always been fully appreciated. 

The same considerations crop up in standardization, of 
which we hear so much. It is gratifying to know that efforts 
are under way at standardizing a variety of languages not 
only for different applications, but also for various ranges 
of equipment capabilities. 

But programming languages are only one aspect of the 
problem. Despite all the attention that has been devoted to 
them, they have not succeeded in making programming suf
ficiently easy nor sufficiently foolproof. Programming still re
mains our most critical bottleneck, and we don't have any 
really promising plan for overcoming it. 

High Failure Rate 

What is worse, those programs which do get written have 
an intolerably high failure rate. We hear bitter complaints 
about computations going spectacularly wrong. One computer 
has billed a mail order customer for goods not bought, and 
attempts at correcting the account statements fail for months. 
Another has canceled an insurance policy, for no apparent 
reason, and it proves impossible either to determine the rea
son or to get the policy reinstated. A third has given wrong 
tallies of votes in the Congressional election, even though the 
program had been meticulously tested. 

The Inadequacy of Human Language 

I submit that the real root of this evil is the inadequacy of 
our ordinary human language for describiug the problem be
fore programming begins: specifying all possible combinations 
of circumstances which can arise in the course of the prob
lem, and stipulating how the program is to react in each 
case. This is the reason for the sad fact, so well known to 
every programmer, that we continued to find "bugs" in a 
program for many months after it has passed its first success
ful trial run. 

To put it differently: We have been saying for some time 
that computing can not only solve certain kinds of problems 
faster and cheaper than humans, but they can solve some 
problems so large that it would be altogether impossible for 
humans to solve them. We should now add that there are 
many problems within the capacity of computers which are 
too complicated for humans even to describe - although 
humans have been solving them quite well for a long time 
without first describing them completely. 

The inadequacy of our human language for modem tech
nology and modern complex organization becomes apparent 
in other contexts too, in cases not involving computers. A 
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simple example is a set of instructions say for assembling a 
piece of furniture shipped in parts. We all know how often 
the printed instructions are quite unintelligible, especially if 
expressed in words alone, without pictures. Another is the 
oft heard complaint about lack of communication in an or
ganization, despite frequent staff meetings, newssheets, etc.: 
it is not that people don't talk or write to each other, but 
that their words don't express what they would like to com
municate. 

Projects are under way to insure the proper working of 
computer programs by expressing in some unique formalism 
both what the program is supposed to do and what it ac
tually does. One could predict that such efforts will succeed 
so far as the actual working of the computer program is con
cerned (the program itself is such a formalism, and it could 
undoubtedly be transformed into a simpler expression), but 
that the effort will run into grave difficulty, probably fail 
entirely, when trying to express the desired working of the 
program. 

Pictures and Diagrams 

Pictures pnd diagrams might help a little. Pictures (rep
resentations of a real object by similarity) have been around 
for a long time. Diagrams (representations of abstract rela
tionships by symbolic analogies) are relatively recent, though 
the old genealogical trees might be considered precursors. 
It seems, however, that pictures and diagrams are suitable 
for representing just those situations which are also describ
able in words, although less briefly. 

It is possible that the currently fashionable preference -for 
diagrammatic representation is caused not by its merits but 
by the growing atrophy of reading skill, due to television and 
comic strips. Indeed, in earlier centuries language had been 
developed to great heights of proficiency for such disciplines 
as philosophy or law. Legal "jargon" is a truly powerful 
tool for expressing and communicating, at least among ex
perts, situations too complicated for ordinary language. Pic
tures and dia~rams, unless they can be developed far beyond 
thcir present lcyel, may be a step back rather than a step 
forward. 

Yet something must be done. More and more the failures 
in computer programs affect our daily lives, interfere with 
fairness and justice, and introduce serious dangers into our 
society. 

What can be done? 
I shall cite two approaches which offer some hope, though 

neither can claim assurance of success. 

Artificial Intelligence 

One is the continued pursuit of "artificial intelligence". 
Many of the problems studied under this general title are 
just those in which human . language (and perhaps human in
t-dligence) is weak: 

• the process of learning - how does our store of knowl
edge get enlarged?; 

• heuristic problem solving (learning by trial and error) 
and self-organizing systems; 

• the relationship between structure and meaning of lan
guage (syntax and semantics); 

• teaching computers to understand natural languages, 
including syntactic analysis and translation from 
one human language to another; 

• recognition and manipulation of pictures or patterns 
and, especially, parallels in the handling of pictorial 
and verbal information. 

In the long run, one may hope, this could give rise to systems 
for manageably simple descriptions of complex problems. 
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Man-Machine Interaction 

The other approach is the use of man-machine interaction. 
It is more concrete and down to earth than the study of 
artificial intelligence. It offers some promise even for the 
near future, but only for a more limited group of problems. 
I t follows more closely the example of the human approach 
to the problems. As we said above, some of the problems 
which we find most difficult to formulate and program have 
long been solved by humans without much trouble. Thus, 
election returns have been tallied, mail order bills rendered, 
insurance policies renewed, and credit ratings assigned, by 
human beings. In all these cases there never arose the need 
to formulate the problem completely, i.e., all the rules to be 
followed, complete in every detail. Rather vague rules were 
given to many operators, each of whom was concerned with 
only a small part of the operation, and was relied upon, if he 
encountered a situation not covered by the rules, either to 
make a decision or to ask for instructions. Why not try the 
same approach for the computer? This calls for man-machine 
interaction in (at least) every unforeseen situation; and that 
means, because of the high speed of operation, interaction at 
very short time intervals. For reasons of economy it usually 
requires time-sharing of the computer, and therefore - be
cause it is impractical to assemble many on-line users in one 
machine room - remote access, though not necessarily over 
long distances. 

This matter of "on-line computing" has been the subject 
of much study and experimentation in the past few years, 
beginning with Project MAC at MIT, and onward through 
a spectrum of projects of decreasing ambition, down to several 
commercially available systems of quite simple design. The 
latter are not likely to lead to spectacular improvements in 
the computing art, but the large research-minded systems for 
interactive computing, Project MAC and its peers, may well 
become a decisive force. 

Programming Should Be Less Expensive and More 
Failure-Proof 

In conclusion, two developments would contribute greatly 
to further growth of the computer field: programming should 
be made less expensive, and more failure-proof. One way to 
bring about the formcr would be to specialize programming 
languages not only according to problem areas, as in the past, 
but also according to types of users, size and repetitiveness of 
problems. The latter requires the invention of radically new 
formalisms for describing problems, supplementing human 
language. Such invention might result in the long run from 
the study of artificial intelligence, and, in the short run and 
in a more limited sense, from the further development of in
teractive computing. 

To say all this is a wish, not a prediction. It ought to hap
pen, but will it happen? One straw in the wind is that there 
is plenty of economic interest in, and financial backing for, 
anything that reduces the cost of programming. But this con
dition does not exist for making programs safe. Thus it may 
be realistic to hope for a strong effort on cost reduction, lead
ing to more specialized programming languages. But for mak
ing programs safe, for new methods of problem specification 
leading to higher quality in programming, only a continuation 
of tihe present slow rate of progress seems to be ahead. Pro
gramming errors hurt the unorganized users and, above all, 
the public; and they have no good way of protecting their 
interests. The case is somewhat analogous to automobile de
sign, where appearance and performance payoff, but safcty 
does not. Perhaps we need a Ralph Nader in computer pro
gramming. • 
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THE COMPUTER MEMORY MARKET: 

An Example of the Application of Technological 
Forecasting in Business Planning 

David W. Brown and James L. Burkhardt 
Technical Marketing Assoc ... Inc. 
33 Sudbury Rd. 
Concord, Mass. 01742 

"Even the most farsighted technical prophet will be without honor 
unless and until his advice appears to make good business sense/' 

One of the great aircraft designers in the era prior to World 
War II was a man 'by the name of William Bushnell Stout. 
He was, among other things, the designer of the famed Ford 
"Tin Goose". Mr. Stout dreamed of the day when every man 
would have his own airplane and, by the middle 1930's, it 
began to trouble him that this day was so slow in coming. 
Finally, he concluded that the real obstacle lay in the engines 
which were then available. "What we need", he announced 
in a speech to leaders of the aviation industry, "is an engine 
which develops 100 horsepower, weighs 100 pounds, and costs 
$100." Instantly, a, member of the audience leaped to his 
feet and exclaimed, "And you shall have it, Mr. Stout - in 
100 years!" 

This story emphasizes a fundamental truth about tech
nological forecasting. The most farsighted technical prophet 
will be without honor unless and until his advice appears to 
make good business sense. In no occupation is this principle 
more apparent than our own. Technical Marketing Associates 
is a management consulting firm, devoted primarily to product 

David W. Brown is the Executive Vice President of 
Technical Marketing Associates, Inc. He received his 
B.S. degree at M.LT. in 1948 and a Master of Business 
Administration degree at Harvard Business School in 
1952. He is the author of various trade journal articles 
concerning industrial applications of electrical equipment, 
and a leader of the American Management Assoc. semi
nars on new product development and industrial mar
ket research. 

James L. Burkhardt is a Senior Associate at Technical 
Marketing Associates, Inc. He is a consultant to research 
institutions and private industry in experimental physics. 
He received his Ph.D. in Physics at M.I.T. in 1955, and 
has published numerous articles in the field of physics. 
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line planning and market studies, and working almost ex
clusively with clients whose businesses are technically oriented. 
What the client expects from TMA is information, inter
pretation, and advice which will assist him in reaching sound 
decisions regarding business problems. Although technological 
forecasting plays a part in almost every assignment which 
TMA performs, it must be regarded as a research tool - one 
of many tools available to help the client. With this in mind, 
what we would like to present here is not technological fore
casting "per se", but one modest example of how technological 
forecasting has been combined with other techniques to assist 
a client in understanding a complex market opportunity. 

the Purpose of the Study 

In the case which we discuss here, the client had been 
developing thin magnetic films which were potentially appli
cable as rapid-access memory elements for computers. By 1967, 
this work had been, proceeding on a limited scale for about 
three years. Although the computer industry a~ a whole had 
progressed spectacularly during this period, the client saw no 
evidence of any'large-scale trend away from the traditional 
ferrite core memories toward the use of thin magnetic films. 
Thus, the client considered the further pursuit of this devel
opment open to question. Was the thin film development 
leadinu to a "dead end" or were there market prospects for 
thin film te6hnology which justified its continuance? If, in
deed, there was a future market for thin film technology in 
the computer industry, how attractive would that market be, 
and what steps would the client have to take to capitalize 
on it? 

Background Data 

To provide a frame of reference for the study, a projection 
was needed of the future growth of the computer industry 
as a whole. VYe did not think it necessary for TMA to make 
such a projection on its own, since there were available many 
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Exhibit 1 

forecasts published by persons considered to be authorities 
on the industry. We selected as our basic projections the two 
curves shown in Exhibit 1. The upper curve in Exhibit 1 is 
a forecast of dollar sales of the data processing business as a 
whole, including not only computer main frames but also 
peripheral equipment, software, consulting services, service 
bureau operations, and the like. The lower curve is a fore
cast of dollar sales of computer "main frames" only. The 
main frame, of course, is the center of the computer, which 
performs the calculating operations. It is of particular inter
est to us because at its heart is the subj ect of the study: the 
random access main memory. 

A peculiarity of the computer industry is the lop-sided 
distribution of the main frame business among the principal 
manufacturers, as shown in Exhibit 2. This tabulation high
lights a problem which handicaps anyone making forecasts 
in the computer industry. One company, IBM, comprises 
more than two-thirds of the industry, and IBM has very 
strict policies which prohibit its employees from discussing 
future developments with outsiders, no matter how legitimate 
their interest. Consequently the future plans of two-thirds of 
the industry can only be deduced through such bits of second
hand intelligence as may filter out through IBM's security 
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Exhibit 2 

COMPUTER SHIPMENTS BY COMPANY, 1966 

Amount Percent 
{~ Million) of Total 

IBM 2,500 68.3 

Honeywell 270 7.4 

Control Data 200 5.5 

Univac 195 5.3 

General Electric 190 5.2 

National Cash Register 95 2.6 

Radio Corp. of America 95 2.6 

Burroughs 60 1.6 

Scientific Data Systems 30 0.8 

Others -.ll .Jhl... 
3,660 100.0 

Source: E/D/P Industry and Marketing Report 
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Exhibit 3 

blanket. Nevertheless, the same laws of physics apply in Endi
cott, New York, as apply elsewhere, and we have had to 
content ourselves with the conviction that technological ad
vances which make sense to the remainder of the industry will 
probably ultimately make sense to IBM as well. 

The Memory Market in 1967 

Narrowing our outlook to the rapid access memory market, 
we undertook next to construct for the client a chart illustrat
ing its size and operation. This is shown in Exhibit 3. Since 
information as detailed as this is not available from any pub
lished source, it was necessary to compile the data shown in 
this exhibit by extensive interrogation of persons active in the 
memory· industry itself. 

Computer memories proved to be a big industry. The value 
of all the main memories made in 1967 was thought to be 
about $680-million. This is TMA's estimate of the total 
value which all the memories would have had, had they been' 
sold on the open market. The majority, of course, were not 
sold at all. They were transferred within the captive portion 
of the market, shown on the left side of Exhibit 3, which was 
composed of the computer manufacturers themselves and the 
companies which they control. It was in the comparatively 
small free market, composed of independent manufacturers 
of memory systems, memory components and other devices, 
that the client's product would have to compete. 

The numerals below the blocks in Exhibit 3 represent the 
estimated value in millions of dollars of the merchandise 
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sold or transferred between each of the segments of the mem
ory market in 1967. It may be seen that although the captive 
computer industry made most of its own memory systems and 
memory components, a certain portion was bought at each 
level from the free market. In fact, although the estimated 
total sales volume of the free segment was about $155-million, 
only about $24-million of it was finding its way into products 
other than those made by the captive market. 

The memory market was also depicted as having several 
levels, each a supplier of components to the level below it. 
Total sales at the memory system level in 1967 amounted to 
about 15% of the total value of the main frames. Over the 
prior five years this percentage had been growing. The cost 
effects of demands for more capacity and more speed had 
heen largely offset, in the calculating sections of the computer, 
by improved design and lower prices in electronic components. 
Not so in memories. Cost reduction in core memory systems 
had not kept pace, and increasing premiums had had to be 
paid for advances in memory size and cycle time. It appeared 
that by 1972, a typical memory would probably represent 
25% to 30% of the total cost of the computer. Desire to 
keep this percentage from growing even further motivated the 
intense interest in new memory technology which permeated 
the industry. 

At each level, the market structure in Exhibit 3 could be 
further subdivided on a technological basis. A glance at the 
figures shows that by far the greatest portion of all memories 
manufactured in either the captive or the frec market used 
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these various organizations and select the least expensive one 
whidh is suited to his requirements. A study by a leading 
computer designer was adapted to yield Exhibit 4, in which 
we can see the relationships between the cost per bit, the 
speed, and the size of the memory system for each of three 
organizational schemes which are presently popular. These 
newer memory organizations offer more formidable economic 
competition to a new technology, like magnetic thin films, 
than did the 3D-4 wire core memory system whidh was the 
universal standard several years ago. 
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Exhibit 4 

conventional ferrite core technology. Magnetic thin film tech
nology was used in two types of memory ~systems: those using 
plated wire and those using planar film. Together these tech
nologies made up no more than 3% of the total market. The 
only other significant technology was that using integrated 
circuits, and it was an even smaller factor in the market. 
Were our client to think of himself as a potential manu
facturer of magnetic thin film memory components, it can be 
seen that in 1967 the total value of the market for which he 
might compete was only about $700,000. Small wonder, then, 
that the client was concerned whether he should continue 
development work in this area. 

Lessons Learned from Core Memories 

Over the next five years, how were thi~ film memories 
likely to fare in competition with other types? This was the 
heart of our problem. 

Memories, we learned, compete with one another the same 
way that computers do - on the basis of data handling ca
pa~ity per dollar cost. The key measures of strength, then, 
are: 

• Capacity (measured in bits) 
• Speed (the inverse of cycle time in seconds) 
• Price 

As one memory designer put it, "We're looking for the most 
hits per second per buck." 

U sing this standard, we discovered that there ar,e many 
good reasons why the magnetic core memory, despite many 
published predictions of its imminent demise, continued to 
dominate the memory market. 

By 1967, for,example, one could no longer talk about "the" 
ferrite core memory. There was no longer one such memory 
system; .there were several. Ferrite core memories can now 
be organized in sever;:tl different ways, each of which gives 
difTerent perform~nce specifications, and different cost trade
ofTs.The intelligent engineer, therefore, will choose between 
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Futhermore, core memories have been getting faster. This 
can be seen by reference to Figure 5, in which are plotted the 
decreasing memory cycle times of a series of computer which 
have been introduced over the last 15 years, based on their 
published specifications. The ne~est computer with a core 
memory is more than ten times as fast as the computer in
troduced in 1953. It is interesting to observe that the com
puters using thin film memories have extended the speed 
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trend of core memories but have not substantially broken 
away from it. (The memories in the lower section of the 
chart are "scratch pad" memories, which are not directly 
comparable with main memories because they are not bound 
by the same economic constrictions.) 

As core memory systems have b~come faster they also have 
become less expensive. Using figures provided by interviewees, 
we established the curve shown in Exhibit 6, showing the 
trend in price per bit of the fastest memory system of con
stant size in ordinary production. It may be seen that the 
cost per bit had been roughly cut in half, from about 20 
cents in 1956 to about 10 cents in 1966, and we felt reason
ably safe in extrapolating this trend out to about 6 cents per 
bit in 1972. This of course is the price per bit for the fastest 
memory in regular production; the price per bit of an average 
memory would be nearer to 5 cents per bit in 1966 and pos
sibly 3 cents in 1972. 

Finally, we found it instructive to examine the relationship 
between memory cost and memory speed at the time of our 
study. Exhibit 7, based on manufacturers' quotations, quan
tifies this relationship for a memory system of one million bits. 
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Exhibit 7 

Note that cost per bit increases very sharply for short cycle 
times: in fact, as the cycle time goes from 1 microsecond to 
500 nanoseconds, the cost per bit doubles. 

Some hard physical facts underlie this simple-looking curve. 
Every core memory system has an electronic section and a 
magnetic section. The electronic section includes a switching 
system which puts each bit of information into the proper 
place in the memory and then retrieves it again when wanted, 
an amplifying section which makes the memory's read-out 
signal strong enough to be used elsewhere in the computer, 
a "clock", and a power supply. The magnetic section con
sists of thousands of little ferrite doughnuts, strung on wires 
which carry the signals in and ou~ of storage. Basically, the 
speed-limiting. factor in the memory has always been the 
magnetic section. Engineers have discovered that they can 
make the ferrite cores respond more quickly by making them 
smaller, and over the years the diameters of these tiny dough
nuts have shrunk, bit by bit, from more than .050" down to 
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as little as .012". Nevertheless, these miniature doughnuts still 
have to be fabricated, tested, and mounted on frames, each 
with two or three carefully strung wires passing through its 
center. Over the years, the cost of making the magnetic 
section of the memory has actually increased. The overall 
reductions in memory cost have come about through drastic 
decreases in the cost of the surrounding electronics. In our 
interviews it became clear that more and more engineers 
were doubtful that these trends could be extended much fur
ther. It appeared then, that the sharp rise in the left-hand 
side of the curve in Exhibit 7 constituted a cost umbrella 
under which other technologies might take root and develop. 
If memories using thin film technology would operate ef
fectively at cycle times of around 500 nanoseconds, and if 
there were indeed a need for memories operating that fast 
or faster, it seemed quite likely that they could be sold com
petitively at a price per bit of around 10 cents, even though 
quite possibly they could not be built to sell for a price as low 
as 5 cents per bit. This, then, was the thesis which it ap
peared we must investigate. 

The Memory Needs of Future Computers 

We now set about to test this thesis in the environment of 
the computer market of the future. Bearing in mind that our 
client was at least two years away from commercial sale of 
memory components, it appeared reasonable to try to forecast 
the market over a span of about 5 years. This, we felt, would 
define the competitive climate into which his new products 
would have to be launched. 

We began by attempting to define the performance specifi
cations of computers of the future. There was already no 
doubt that computer memories were becoming larger and 
faster. In Exhibit 8, for example, we can see the trend in 
memory cycle time of computers shipped over a period of 
three years. Simple observation indicates that average cycle 
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time has decreased considerably. In Exhibit 9 we may make a 
similar comparison 'for maximum internal memory capacity, 
in which it can be seen that capacity is growing larger. We 
next undertook to extend these trends out to the year 1972. 

It is a common observation that any product has a life 
cycle. The product is introduced, sales increase as it "catches 
on" in the market place, sales finally reach a peak, and then, 
as it loses favor to other more advanced products, sales 
diminish until finally it disappears from the market altogether. 
Although computers are still so new that we do not have 
very much life history on them, sales statistics suggest that 
computer models undergo life histories of this type, and that 
a particular model will survive on the market place from five 
to ten years, depending upon its popularity. We would sug
gest that the same kind of behavior characterizes whole classes 
of computers, if they are categorized with respect to memory 
size and memory speed. For example, computers with mem
ories of a given cycle time first appear in a given year, in
crease in usage as they outsell slower competitors, finally reach 
a peak in sales, and then are themselves superseded by even 
faster computers until, seven to ten years after their introduc
tion, having become obsolete, they pass from the picture. 

With this thought in mind, we prepared Exhibits 10 and 11. 
The upper curve in each exhibit is a repetition of our previous 
forecast of total shipments of computer main frames. The 
lower curves represent the past and predicted division of the 
main frame business on the basis of memory cycle time. l1hus, 
the sum of the ordinates of the lower curves always equals the 
upper curve. We may see, for example, that computers with 
8-16 microsecond memories were already obsolescent.in 1964 
and that they disappeared in 1967. Computers with 2-4 mi
crosecond memories appear to have reached their peak in 
the year 1967 and are expected to decline in popularity, dying 
out completely in 1971. Computers with 0.5-1 microsecond 
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memories have been increasing in popularity since their in
troduction in 1964, and are not expected to reach their peak 
until around 1971. If we take a "slice" through this chart 
in any given year, we can obtain an approximation of the 
value of the computers shipped, broken down by memory 
cycle time. Exhibit 11 would permit us to perform the same 
exercise with respect to maximum internal memory capacity. 

By this means, we performed such a breakdown for the 
year 1972, and the results are displayed in Exhibit 12, using 
the same type of presentation that was used in Exhibits 8 
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and 9. In effect, what we did here was to forecast that the 
bulk of the computer memory market in 1972 would call for 
cycle times in the range of 0.25-1 microsecond and for mem
ory capacities in the range of 3-12 megabits. This forecast, 
plus our previous forecast concerning memory costs, served to 
define the requirements which the memory designer of 1972 
would be expected to meet. 

Competing Technologies 

It then became our task to estimate the extent to which 
the various. memory technologies would be used to fill these 
requirements. In our report to the client, we disposed briefly 
of se\-eral memory technologies which we felt would not be 
of commercial significance during the period from 1967 to 
1972, and concentrated our attention on the four technologies 

which we -felt would be important: ferrite core memories, 
plated wire memories, thin planar film memories, and in
tegrated circuit memories. It was obvious at the time of our 
study that each of these technologies had vigorous adherents, 
and that each was receiving a wealth of Rand D support. 
In fact, to say that one technology would outstrip all the 
others was to say that more than one major U.S. corporation 
had placed sizeable wagers on the wrong horse. For example, 
General Electric and Digital Equipment Corporation ap
peared to be confident that ferrite cores would be the most 
practical computer memory system for some time to come. 
Univac and National Cash Register had already committed 
themselves to the production of plated wire memories. Bur
roughs and Control Data Corporation indicated that they 
had bet on thin planar films. RCA appeared to be leaning 
toward integrated circuit memories. Only a few companies, 
such as 'Honeywell, appeared hesitant to place final bets. 

Maior Memory Technologies 

This much, however, appeared to be certain: in 1972 each 
of these four major memory technologies would have some 
significant part to play in the computer industry. In Exhibit 
13 TMA attempted to summarize what each of these parts 
was likely to be. 

Ferrite Cores. Despite ten years of advances in speed 
and cost, the barriers which stood in the way of continued 
development of ferrite core memories appeared to be hard 
and fundamental. Further improvements in speed through 
the use of smaller cores would require cores smaller than 
.012" diameter, ",,~hich seemed to be prohibitively expensive 
to string. Labor cost reductions would require that plants be 
located in areas where skilled labor is even cheaper than that 
in Hong Kong or Taiwan, and it is doubtful that such a place 
exists. Hence, we concluded that ferrite core memory tech
nology in 1972 would be little improved over that which we 
found in 1967. 

Nevertheless, TMA also concluded that the majority of 
memories made in 1972 would still use ferrite cores. The 
most significant factor working to perpetuate ferrite core 
memories was inertia. With only a few exceptions, ferrite 
core memories are today's standard throughout the industry. 
Engineers understand them. Components, or Whole systems, 

Exhibit 13 

PRESENT EVALUATION OF PRINCIPAL COMPETITIVE MEMORY TECHNOLOGIES 

Performance 

Minimum cycle time 
Capable of NDRO 
Physical size 
Volatility problems 
Aging effects 
Shock resistance 
Signal/noise problems 

Manufacturing Cost 

Typical '67 cost/bit 
Effect of increasing size 

Effect of increasing speed 

Manufacturing yield 
Cost of related electronics 

Investment Required 

Manufacturing facilities 
Engineering and Development 
Adapt data processing system 

Capacity for Further 
Improvement 

Performance 

Reliability 

Manufacturing cost 

Ferrite Cores 

About 350 ns. 
Generally not 
Relatively large 
None 
None 
Fair 
Negligible 

$.06 
Cost/bit declines up to 

10 MM bits 
Cost increases sharply below 

1 /JS. cycle time 
High 
Relatively low 

Not needed 
Not needed 
Not needed 

Improvement in speed doubtful 

Already acceptable 

Cost expected to remain about 
constant because of higher 
labor content, balanced 
against decreasing circuit 
costs. 

COMPUTERS and AUTOMATION for January, 1969 

Integrat~~ 

Below 50 ns. 
Yes 
Small, but needs cooling 
Inherent 
None 
Excellent 
Negligible 

$.50 
Cost/bit remains nat at 

all sizes 
Cost relatively independent 

of speed 
Low 
Minimum 

Very high 
Very high 
Very high 

Simplification and reduction 
in heating are likely 

No change likely 

Considerable reductions likely 
in all types. 

Plated Wire 

About 100 ns. 
Yes 
Intermediate 
None 
Appreciable 
Poor 
Moderate 

$.06 
Cost/bit may tend to increase 

above 1 MM bits 
Little increase down to 

200 ns. 
Fairly high 
Intermediate 

Lowest 
Moderate 
Moderate 

Size reduction likely 

Reduction in aging effects 
likely 

Improvements likely in overall 
cost, through higher yield in 
wire mfg. and lower cost of 
supporting electronics. 

Planar Film 

About 100 ns. 
Yes, but difficult 
Small 
None 
None 
Excellent 
Relatively severe 

$.15 
Cost/bit may tend to increase 

above 500 K bits 
Little increase down to 200 ns. 

Low 
Relatively high 

High 
High 
Moderate 

Increase in signal possible 

Little change likely 

Considerable cost reduction 
possible, lhro\lf~h simplified 
electronics and Oil(, - process 
mfg. of film alld l"lectronics. 
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using them are available at competitive prices. Replacement 
parts and field service for them are readily obtained. Virtu
ally all current software programs are written around core 
memory logic. It appeared safe to say that even if every 
company in the industry began at once a program to replace 
ferrite core memories with some other type, it would not be 
economically possible to get all the core memory computers 
out of production by 1972. 

Integrated Circuits. Although memories built around mo
nolithic integrated circuits and MaS arrays can potentially 
out-perform alii other types, it was not expected that they 
would have a major share in the memory market by 1972. 
Cost was the principal problem. In 1967, such memory sys
tems carried a typical price of about 50 cents per bit. In
dustry obsen:ers predicted that this figure migiht be reduced 
to 10 cents per bit by 1972. A look at Exhibit 7 shows, how
'tver, that such a price would not be competitive with core 
memories even in 1967, except for cycle times faster than 500 
nanoseconds. Since, by 1972, lower-cost memories of other 
types were expected in the 100-500 nanosecond speed range, 
it appeared that integrated circuit memories would continue 
to be restricted to special purpose applications. 

What sorts of applications? Two types were found: 

( 1) Even with 1967 technology, integrated circuit mem
ories could easily achieve cycle times of 100 nanoseconds or 
less. For the relatively small fraction of the computer market 
which would demand memory speed as high as this, the in
tegrated circuit memory would be a strong competitor. 

(2) The price per bit of the integrated circuit memory re
mains relatively constant in all sizes, whereas for all types 
of magnetic memories, the cost per bit increases sharply as 
the size becomes smaller. Thus, somewhere there should al
ways be a bit capacity below which the integrated circuit 
memory will become desirable simply because it costs less. 
TMA's informants predicted that in 1972 this capacity would 
fall somewhere well below 250,000 bits; the most likely figure 
was taken as 100,000 bits. 

Clearly, however, if integrated circuit memories were to be 
limited to cycle times under 100 nanoseconds and capacities 
under 100,000 bits, they could claim only a very small snare 
of the markefin 1972. 

Planar Film. Planar film in 1967 \vas an "almost but not 
quite" technology. Adherents of planar film claimed that po
tentially it would do anything that plated wire would do, and 
do it better and cheaper. Skeptics pointed out that this had 
yet to be demonstrated in practice. Nevertheless, the tech
nical promise of planar film was so great that it was expected 
to have earned an important place in the memory market 
of 1972 for several reasons. 

( 1 ) Planar film memories would offer outstanding per
formance, with cycle speed as low as 100 nanoseconds, com
bined with non-destructive readout. The memories would be 
unusually small, consume little power, and have no inherent 
limitations in capacity. Because of their inherent mechanical 
rigidity, and resistance to temperature changes, planar film 
memories would be favored for military use, and for severe 
industrial requirements. On the negative side, techniques 
would have to be found to limit the effects of non-uniform 
magnetics and of interference from stray fields, and these 
precautionary measures would have an adverse effect on cost. 

(2) It was not performance but inability to achieve com
petitive manufacturing costs which had, up through 1967, 
kept planar films "out of the big time". Over the next five 
years, considerable refinement was expected in the methods 
for producing the magnetic film itself. By 1972, in fact, the 
present vacuum deposition processes might well be supple
mented by other techniques which would promise a much 
higher yield of acceptable film planes. Present planar film 
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memories, however, suffer a cost disadvantage in electronics 
as well as magnetics. The amount of circuitry needed to 
achieve satisfactory high-speed operation is greater than for 
a plated wire memory, and much greater than for a conven
tional core memory. Although the cost of electronics was ex
pected to fall rapidly, it was not yet certain that the overall 
cost disadvantage of planar film technology could be fully 
overcome by 1972. 

(3) Because of the elaborate facilities needed to evaporate 
film planes, and the painfully long programs involved in their 
development, the price of admission into the planar film 
memory business is relatively high. This was the principal 
factor which was expected to lead most computer makers 
to prefer the development of memories using plated wire 
techniques. 

Plated Wire. No new technology could lay a stronger claim 
to an improved place in the memory market of 1972 than 
plated wire. The supporting evidence, while not wholly favor
able, was convincing. 

(1) Two computer manufacturers had already committed 
themselves to the use of plated wire in 1967; the plans of at 
least one more (Honeywell) were in an advanced stage; and 
one supplier of cores and stacks (Indiana General) was ex
pected to supplement his product line with plated wire. 

(2) Plated wire performance blanketed the expected needs 
of the computer market in 1972. Cycle times of 200 to 600 
nanoseconds were practical and economical for plated wire, 
and this speed range covered about half of the market de
picted in Exhibit 12. Plated wire memories could be built 
in any capacity, were fairly compact, and introduced no heat
ing problems. 

(3) The reliability of plated wire memories had been 
demonstrated through years of experimental testing. Al
though they did not withstand the "shake, rattle and roll" 
requirements of military specifications as sturdily as planar 
films, plated wire memories were generally dependable and 
reasonably rugged. Performance was currently limited by a 
tendency to lose signal strength with increasing age, but it 
appeared probable that new materials and refined construc
tion techniques would have overcome this weakness by 1972. 

( 4) Plated wire memories seemed to offer significant po
tential savings in manufacturing costs. The companies which 
:tlready used them claimed in 1967 that plated wire memories 
cost less than ferrite core memories when both were operated 

.1/ 
~ 
~ 
~ 
~ Ii 
i:l 
~ 
(Ii 

~ ,/ 
~ 
~ 

Ii 

fO' 
/0 5 2 05 0.2 0.1 0.0$ 0.02 0.01 

MEMORY eyc:.E TIMe- eM/CROSe-c) 

-VOTE: THE SH-4PEP -4R915 l#tVC..4TE OPER-477..-11G REGI'::WS /# WH/CH ThlE fiYREE .HEUt7RY 
TYPES -'1RE EKFECTEP m PREPP,w/...v..4?F ~EC..4I1:'E PF PERFPR,w..4NCE" 
C-4p..49/L/r/ES AWP /p,e ECO...vOA-?/C -4PP-4..¥r..4GES. 

Exhibit 14 

COMPUTERS and AUTOMATION for January, 1969 



Exhibit 15 

FORECASTS COMBINED IN AN ISOMETRIC PRESENTATION: 

FREQUENCY OF OCCURRENCE OF MEMORY SPECIFICATIONS 
AND AREAS OF APPLICATION FOR SELECTED TECHNOLOGIES 

FOR THE YEAR 1972 

_______ ~~~'b 

Memory Cycle Time in Microseconds 

at cycle times of around 500 nanoseconds. As further devel
opment takes place, this cost advantage was almost certain to 
increase. Honeywell indicated that it would change from core 
memories to plated wire memories only if it was assured that 
the use of plated wire would cut its memory cost per bit in 
half, but the company seemed convinced this is likely, since it 
was proceeding with detailed plans to build a plant to manu
facture complete plated wire memories. 

(5) TMA's interviewees seemed to agree that the invest
ment needed to establish a facility for manufacturing plated 
wire was considerably less than that for any of the other new 
techniques discussed here. Furthermore, the engineering and 
development costs to adopt a plated wire system, with respect 
to both hardware and software, were said to be modest. 

The foregoing set of opinions, derived from more than 50 
lengthy interviews with engineering leaders of the computer 
industry, does not lend itself to precise analysis. Instead, like 
a typical business decision, it requires the weighing and evalu
ation of a large number of interrelated variables.Neverthe
less, using the facts at hand, a limited amount of quantitative 
analysis is possible. The interviews did seem to make it clear 
that the various memory technologies have certain practical 
limits of application so far as memory size and memory speed 
are concerned. In Exhibit 14 these limitations were approxi
mated. Core memories are seen to be dominant. for most 
applications with cycle times over 500 nanoseconds. Inte
grated circuits dominate applications under 150 nanoseconds, 
provided that the capacity of the memory is less than 100,000 
bits. Thin films dominate the region between cycle times of 
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150 and 500 nanoseconds. No distinction is made between 
planar film and plated wire, there being little to choose be
tween them on a performance basis. 

The plane on which Exhibit 14 is drawn, however, is not a 
plane of uniform economic opportunity. We had already 
forecasted in Exhibit 12 that memories of certain sizes and 
speeds would be much in demand in 1972, whereas other 
specifications would be little used. Consequently, we .could 
now combine the predictions made in Exhibits 12 and 14 
to arrive at a simulated three-dimensional picture of com
parative opportunities in memory technology for 1972. In. 
Exhibit 15 the vertical scale measures frequency of usage, 
while the total volume under the curved surface represent.s 
the total value of the memory market. 

The Forecasted Memory Market for 1912 

Having gained some technical insight into the memory mar
ket of 1972, we were now in a position to predict the eco
nomic structure' of that market. This was done in Exhibit 16 
using the same format which was used to describe the market 
of 1967 in Exhibit 3. The client's interest focused on the 
predicted value of the free market for thin film components: 
i.e, plain plated wire, plated wire arrays, and planar film 
arrays. It can be seen that the total value of these market 
segments, which was about $700,000 in 1967, was expected 
to grow to $120-million in 1972! Such a startling increase is, 
of course, the result of the concurrence of several favorable· 
factors: the rapid growth of the computer industry itself, the 
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Exhibit 16 

fact that memories will make up an ever-increasing portion of 
the value of these computers, and the fact that thin film tech
nology will, as we have seen, have come "out of nowhere" to 
occupy a significant place in the memory market. Certainly, 
then, it would appear that our client had been putting his 
money on the right horse after all. 

At this point, it may be appropriate to pause and ask, in 
retrospect, how accurate we feel these forecasts were. Cer
tainly t;hey were based on painstaking research; it is doubtful 
whether the doubling of our budget would have provided any 
significant amount of additional useful information. At the 
same time, it is equally obvious that we were obliged to 
make many assumptions, approximations, and oversimplifica
tions in order to arrive at any conclusions at all. Also we 
observed, as noted above, that some large corporations have 
invested very substantial sums of money based on conclusions 
different from our own. Nevertheless, we believe that the 
relationships forecast for the client are, in their general out
lines, correct, and that the dollar values indicated on Exhibit 
16 will probably prove to be accurate within a factor of ap
proximately 2. 

If this proves to be so, then we believe that our forecast 
will have served its purpose. What our client wanted to know, 
after all, was whether or not to continue his development 
program and, if he continued it, toward what end. It would 
take a very suhstantial alteration of the specific forecasted 
numbers to distort the general picture which the study pre
sented. 
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Business Implications 

This brings us to the point of the study: what action should 
the client take? It turned out that our recommendation to 
the client ,,-as not what might be expected. Although our 
picture of the future market for thin film memory components 
was certainly very attractive, our recomendation of thin film 
components as a new product venture for the client was very 
heavily qualified. Our reservations were based largely on 
factors not directly involved in the market forecast. It seemed 
to us that the client was technically far behind the competi
tion, and that at his going rate of development he was falling 
farther behind all the time. Only a major acquisition ap
peared likely to make him competitive from the technical 
standpoint and to give him the kind of marketing organization 
necessary to handle products of this complexity. In essence, 
,,-e felt that the computer memory industry was like a high
stakes poker game. To· be sure, the pots were expected to be 
large. On the other hand, the chips were expected to be very 
expensive, the other players had all the. experience, and we 
were by no means sure that the client could, or should, ante 
up enough money to see the game through at that kind of 
a table. 

Fortunately, the client seems to have decided to shift his 
attention to another aspect of memory technology to which 
his entire organization appears to be much better suited. Al
though this new approach is currently under study, it appears 
to us that his competitive prospects here may be more favor
able. • 
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PROOF GOOFS 
Neil Macdonald 
Assistant Editor 

We print here actual proofreading· errors in context as 
found in actual books; we print them concealed, as puzzles 
or problems. The correction that we think should have been 
made will be published in our next issue. 

If you wish, send us a postcard stating what you think the 
correction should be. 

We invite our readers to send in actual proofreading errors 
they find in books (not newspapers or magazines). Please 
send us: (1) the context for at least twenty lines before the 
error, then the error itself, then the context for at least twenty 
lines after the error; (2) the full citation of the book includ
ing edition and page of the error (for verification); and (3) 
on a separate sheet the correction that you propose. 

We also invite discussion from our readers of how catching 
of proofreading errors could be practically programmed on a 
computer. 

For more comment on this subject, see the editorial in the 
September 1968 issue of Computers and Automation. 

Proof Goof 691 

Find one proofreading error. 

After the appeal, I gave a talk at the University of Califor
nia in Berkeley. I chose as my theme the recent committee 
hearings on fallout dangers, and concentrated on "What the 
Report Did Not Say." And I had plenty of material, which 
even in outline takes up a lot of space. Briefly, the report did 
not say: 

1. What the effects of testing by other natiDns would be. 
It assumed that no other nations would begin a test
ing program - which is nonsense. 

2. What the effects of continued and future testing 
would be. 

3. What the effects of limited - not to mention total-
war would be, in terms of fallout hazards. 

4. What the known biologic effects are. 
5. What the known genetic effects are. 
6. What the opinions of independent investigators

whose conclusions are quite at variance with AEC
are. 

7. What the effects of variation are. Particularly, the 
vital information that radiation does not spread evenly 
throughout the body, but tends to concentrate in "hot 
spots," which are centers for the appearance of can
cer, was not mentioned. This evidence was available 
to the committee, through an excellent report by 
Caster, in The Minnesota Chemist, copies of Which 
were sent to them. 

8. What the effects are of short-lived radioactive poi
sons, such as radioactive iodine (Wolff, U.S.P.H.S.). 

9. What the effects are of other isotopes, such as carbon 
14, and especially of the combined effects of all the 
radioactive poisons (Terrill, U.S.P.H.S.). 

10. What the conditions are in other countries - condi
tions for which we are partly responsible. Japanese 
scientists, for instance, under date of May 7, warned 
that Japan is being endangered by steadily increasing 
radioactive fallout from nuclear weapons tests. The 
report said that in 26 of 179 areas surveyed, the rain 
water was found to be unfit for human consumption. 
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ANNOUNCEMENT 

Beginning January 1, 1969, Computers and 
Automation will be published 13 times a year in
stead of 12 times. The new June issue will have 
the same kind of editorial content as the other 
monthly issues; and "The Annual Computer Direc
tory and Buyers' Guide" issue will become a spec
ial13th issue published additionally in June. 

Effective February 1, 1969, the annual sub
scription rate for Computers and Automation WITH 
the "Computer Directory and Buyers' Guide" will 
become $18.50, and WITHOUT the Directory issue 
the annual rate will become $9.50, for United 
States subscriptions. 

ALL OUR SUBSCRIBERS ARE INVITED TO 
RENEW THEIR PRESENT SUBSCRIPTIONS ON 
OR BEFORE JANUARY 31, 1969, and thereby re
ceive the additional issue at the old rates. This 
same invitation is extended to all readers who are 
not yet subscribers. 

Since 1960 our subscription rates have been 
unchanged. But because of the additional issue we 
will publish, and because of continually increasing 
costs of producing and publishing the magazine, 
this price increase has become necessary. 

These are some of the points I brought up at the California 
talk. This makes hard going for a lay audience to grasp, but 
I was impressed by the attention shown and the concern 
manifested in the question period that followed my talk. 
That evening, at a local church, I again spoke on the problem 
and also made several radio talks. 

It is fascinating and challenging to try to describe, to a lay 
group, a fairly complicated concept, such as this matter of 
individual variability. For instance, it doesn't make much 
impression to say that the AEC describes fallout in terms- of 
averages, when it should deal in variability, in how much can 
be concentrated in a single individual, or within that individ
ual, in a certain spot on the bone. However, anyone can 
understand the problem when put in these terms: suppose a 
man was killed by a falling sandbag, and a report on the 
death is made by a committee that does not wish to admit 
that the death was caused by this. One day of making the 
report is to say that the average impact, per square inch of 
body surface of the dead man, was only a small amount. 
Therefore, such an event could not have killed the man. By 
spreading the effect of a single impact at a single spot on the 
body, to a description of the sand falling on the body as a 
whole, they give a report that is entirely misleading. This is 
what happens when fallout is described in average worldwide 
terms. It has no significance in terms of danger to the 
individual. 

- From The Forbidden Voyage (of the Phoenix 
into the A. E. C. Prohibited Zone), pp. 195-197, 
by Earle Reynolds, David McKay Co., Inc., New 
York, N. Y., 1961, 281 pp. 

Solution to Proof Goof 6812: 

Paragraph 3, line 1: Replace "non-mass mouns" by "non
mass nouns." 

Paragraph 3, line 5: "Give me-" should read "Give me 
a-". 
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TIME SHARING IN THE NEAR FUTURE 

Richard T. Bueschel 
Time Share Corp. 
Lyme Rd. 
Hanover~ N.H. 03755 

"If the potentials of time sharing are realized, it will change the way 
:nan lear1}s a!ld works. It. will open up, the possibility of continuous learn
zng, and zt wzll make posszble a far broader range of managerial control." 

"Three years ago, no more than 500 terminals were on-line 
to time-sharing computers. Today, General Electric alone 
serves more than 50,000 time-sharing customers, and the field 
is one of the most rapidly growing businesses in the world."! 
Time-sharing is passing from potential to actuality at an in
creasing rate. 

No matter how we view it, 1968 will stand as the "break
through" year for the time-sharing industry. The services are 
burgeoning (see Exhibit 1 and Table 1). Connected termi
nals are skyrocketing (see Exhibit 2). And in the present 
year the developmental emphasis is rapidly shifting from the 
academic to the practical world. Certain trends are now ap
parent in the industry. We will follow those trends into the 
future and try to discern the coming impact of time-sharing. 

Business Applications 

We can best begin to extrapolate the future evolution of 
commercial time-sharing by isolating its present impact on 
industry. 

Today the typical user is no longer buying just raw com
puter power alone. He is beginning to buy both applications 
and computing power. And the applications are increasingly 
being found in the business area. Time-sharing is being rec
ognized as a powerful aid to business decisions. The once
remote computer has been replaced by the familiar teletype
writer or electric typewriter at the manager's point of contact. 
Conversational languages are becoming less obscure under the 
push for expanding time-sharing resources. Strong founda~ 
tions in time~sharing are now an integral part of management 
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Richard T. Bueschel is President of Time Share Corpo
ration and Chairman of Computer Environments Cor
poration. He started in the computer field in 1956 on 
the Whirlwind computer, worked on SAGE at Mitre and 
held various management and technical positions at Hon
eywell before forming Time Share Corporation two and a 
half years ago. He is the author of over 25 articles in 
the data processing field. He received his A.B. at Dart
mouth and M.B.A. at Northeastern University. 

education being provided by the nation's top graduate busi
ness schools. Numerous time-sharing articles have appeared 
in the leading business periodicals. The concept is enjoying 
growing exposure in the commercial world. And this trend 
is being accentuated as large commercial data files are be
coming available on a more economical basis. 

The application of time-sharing was initially oriented to
ward engineering. and scientific problem solution but is now 
shifting toward business uses such as financial analysis. This 
direction is exemplified by White, Weld's subsidiary, Inter
active Data Services, which operates a system based on its 
First Financial Language (FFL). The Boston Company and 
Dial Data have jointly undertaken a similar venture. Good
body's financial analysis is offered through ITT's Reactive 
Terminal Service (R TS ). First National City Bank and other 
large financial institutions are moving quickly in this area. 
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Although time-sharing in business is most heavily used in 
financial applications, its suitability to other business areas is 
increasingly apparent. Management consultants are nOw pio
neering its use in a wide variety of simulation studies, but 
also top corporate management in such firms as Pillsbury and 
McKesson & Robbins have recognized the advantages of ac
cessible computer power as a management aid. Time-sharing 
is appearing in such diverse enterprises as advertising agencies 
(media models) and wholesale houses (real-time inventory 
models). 

Hospital Administration 

Another fertile field for time-sharing appears to be hospital 
administration. With skyrocketing costs and their comparative 
lack of administrative talent, tlhe hospitals badly need the 
additional capabilities that time-sharing can bring. A pioneer
ing effort is now underway at the Monmouth Medical Center 
under Mr. James Fahey. This first completely integrated 
Hospital Management Information System should help set 
the standard for future hospital administration. Other efforts 
such as Medinet are also attempting to pioneer in this area. 

The most important development in time-sharing, however, 
is not as visible as the various application packages being used 
today. Following the Dartmouth Tuck School example, Har
vard and other leading graduate business sohools are making 
time-sharing an integral part of their curricula. The new 
M.B.A.'s are bringing a special expertise into business. They 
will be a catalyst in the development of new management 
patterns. They will be the facilitators and initiators of the 
increasing importance of time-sharing. 

The impact of time-sharing on commercial enterprise is 
beginning to be significant today. "To thousands of sophisti
cated businessmen, the time-sharing terminal is a helpful 
partner who makes life a lot more productive."2 Tomor
row's impact will be profound! 

Educational Impact 

While we expect time-sharing's impact on commerce to be 
profound, its significance for educational practices will be 
even more dramatic. It will change the face of education 
in America. 

The present effort in computer-assisted instruction (CAl) 
is well known, but the more generalized "education utility" 
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TABLE 1 

FIRMS OFFERING TIME-SHARING SERVICES 

Allen-Babcock Computing 
Los Angeles, Cal. 

Applied Logic Corp. 
Princeton, N. J. 

Automatic Data Processing, Inc. 
Clifton, N. J. 

Bolt, Beranek & Newman 
Cambridge, Mass. 

dll-A-Computer 
Raleigh, N. C. 

C-E-I-R, Inc. 
Bethesda, Md. 

Computel Systems, Ltd. 
Ottawa, Canada 

Computer Network Corp. 
Washington, D. C. 

Computer Sciences Corp. 
El SegundO, Cal. 

Computer Sharing, Inc. 
Bala-Cynwyd, Pa. 

Computer Time Sharing 
Minneapolis, Minn. 

Computrol Systems, Inc. 
Atlanta, Ga. 

Com-Share, Inc. 
Ann Arbor, Mich. 

Control Data Corp. 
Minneapolis, Minn. 

Data Network Corp. 
New York, N. Y. 

Dial-Data, Inc. 
Newton, Mass. 

Direct Access Computer Corp. 
Det roit, Mich. 

Eli Time Sharing, Inc. 
E. Paterson, N. J. 

GE Information Systems 
Bethesda, Md. 

Graphic Controls Corp. 
Buffalo, N. Y. 

Greyhound Computing 
New York, N.¥. 

IBM Call/360 Basic 
New York, N. Y. 

IBM Call/360 Datatext 
New York, N. Y. 

IBM Datatext 
New York, N. Y. 

IBM Quickt ran 
New York, N. Y. 

ITT Data Services 
, Paramus, N. J. 
Information Network Corp. 

Phoenix, Ariz. 
Interactive Computing Corp. 

Los Angeles, Cal. 
Interactive Data Services 

New York, N. Y. 
Keydata and Adams Associates 

Cambridge, Mass. 
Management Information 

Columbus, Ohio 
Marquadt Corp. 

Phoenix, Ariz. 
McDonnell Automation 

St. Louis, Mo. 
Multi-Access Computing, Inc. 

Waltham, Mass. 
On-Line Systems, Inc. 

Pittsburgh, Pa; 
Philco-Ford Corp. 

Willow Grove, Pa. 
Rapidata 

New York, N. Y. 
Remote Computing Corp. 

Los Angeles, Cal. 
System Development Corp. 

Santa Monica, Cal. 
Technical Advisors, Inc. 

Wayne, Mich. 
Tel-A-Data 

No. Miami Beach, Fla. 
Time Share Corp. 

Hanover, N. H. 
Time Sharing Systems, Inc. 

Milwaukee, Wis. 
Tymshare, Inc. 

Palo Alto, Cal. 
U. S. Time-Sharing, Inc. 

Washington, D. C. 
United Computing Systems 

Kansas City, Mo. 
University Computing 

Dallas, Tex. 
VIP Systems 

Washington, D. C. 
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will carry more significance in the future. The learn-by-rote, 
canned-learning approach of CAl does not really constitute 
a pedagogical innovation. It simply is old practice automated. 
The new interactive programming languages, however, will 
open up entirely new learning resources in the coming age of 
information explosion. 

For the first time man faces the certainty of skill obsoles
cence. The technician's present skills will not match tomor
row's needs. And the once-comfortable businessman can no 
longer afford the luxury of operation by "experience". To 
succeed will increasingly become synonymous with keeping 
abreast. And the act of keeping abreast will call new educa
tional forms into existence. Time-shared computer systems 
are now evolving which will permit continuing professional 
education to become a reality. It is possible that the gener
alized time-shared systems can be tailored for educational 
uses. 

A "Skill Updating Device" 

To appreciate the value of a time-shared education utility 
as a skill updating device, let's look ahead and try to discern 
the outline of such a system. Because engineers are particu
larly susceptible to skill obsolescence, we'll consider the "en
gineering education utility". There will be no single utility 
computer center. Rather, a series of interconnected regional 
facilities will be scattered across the nation. Input into each 
facility will be a shared effort of both the engineering schools 
and firms. Likewise, the output of the system will be equally 
available to both academic and practical users. Because the 
facility will be primarily used as an updating resource, the 
focus of the input will be on the most current and developing 
engineering applications. The universities will retain their 
traditional role of providing the base for the profession, but 
the utility will be dedicated to updating it. 

Specific input into the utility might be in the form of pro
fessional articles to be microfilmed for graphic display, new 
computational routines and applications, and verbal descrip
tions of new engineering techniques. Also implicit in the 
notion of a dedicated engineering education utility will be 
the continued development of engineering programming lan
guages. The utility computer will index various inputs and 
store them by the various classifications of the engineering 
profession. The system user will be provided with an index 
guide at the outset which will enable him to retrieve the 
most current developments in his own field, or to scan the 
most recent developments in others. 

The education utility ,,,,ill provide a powerful tool to hedge 
against the pressures of the information explosion. It will 
also establish a long-life pedagogical relationship between the 
individual and the education system. In a very real sense it 
will establish a man-machine symbiosis. 

Hardware Developments 

This view of the evolving future would be speculation with
out an appreciation of the current developments in the hard
ware sector. Two major trends are discernible. In the first 
place, super systems (e.g., CDC 6600, S360/85, B8500) are 
well along. in development. These large systems allow us to 
predict the coming of education utilities, intra-industry in
formation banks, and large-scale general purpose utilities. 

A second characteristic of the industry lies in the develop
ment of many new, small, general-purpose, time-sharing sys
tems (e.g., DEC TSS-8, HP 2000A, the soon-to-be-announced 
Varian time-sharing system, etc.). We should expect these 
smaller systems to form the basis for internal management 
information systems, inventory control systems, and self-suf
ficient institutional systems for use within industries and in
stitutions. 
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While, at first glance the two hardware tendencies appear 
divergent, this apparent divergence may be illusory. The new 
DEC TSS-8 will have a direct interface to the DEC PDP-lO 
permitting the smaller time-shared system to call upon the 
capabilities of the large system when required. In this same 
direction, the Advanced Research Projects Agency of the 
Pentagon, long the angel of time-sharing, is now embarked 
on a project to connect together various university time-shar
ing centers. The resulting system is to be based on a series 
of yet-to-be-designed special-purpose communications com
puters. A.R.P.A. plans to closely monitor the effectiveness 
and properties of such a network. 

The "Firmware" Concept 

Complementing the hardware development is a significant 
new development - the "firmware" concept. This concept 
consists in building a function or an entire compiler into 
hardware. This is not really a new concept: Allen-Babcock 
Computing used it to implement PL-l on its 360/50; and 
IBM uses ROS (Read-Only Store) in the 360/25 and /85. 
What is new, however, is the broad use of ROM's (Read
Only Memory) now being made and planned for new time
shared systems such as Standard Computer's IC 7000. Here 
entire compilers and executive routines will be built into the 
memory hardware. The use of ROM's or ROS's should im
prove compile and execution times considerably in a time
sharing environment. Other systems recently introducing 
ROM's include Interdata and Datacraft. 

Perhaps the most significant developments taking place in 
time-sharing today are the growing ability to handle large 
volumes of data. This capability unlocks the commercial 
potential of time-sharing. The evolution of large file-handling 
systems is well along; it is itself spawning new file-handling 
languages as well as file systems. Most of the people devel
oping large file-handling techniques are not talking; this has 
become one of the big areas of trade secrets. Much of the 
pioneering work is being done by commercial firms, such as 
Applied Logic's 1.15 billion character file system based on 
the Bryant drum and disks. The reason that the commercial 
vendors are leading the way is the potential payoff in rental 
storage for the large commercial time-sharing system. TI:e 
universities also are still working heavily in these areas. ThIS 
is also an area of prime focus for the Vniv. of Calif. at 
Berkeley, Dartmouth, and others at this time. . 

Supplementing the developing file-management systems IS 
an indication that mass storage costs will begin to drop rapidly 
in the next 15 months. Disk prices are coming down. New 
techniques of mass storage are being explored. Foto-Mem, a 
new firm in magnetic-film-optic storage, is projecting a new 
storage system, now in prototype, to store over 100 billion 
characters at a price well under $1.00 per million characters. 
Large low-cost files, and appropriate file management sys
tems, coupled with the increasing capabilities of firmware 
will significantly change time-sharing in the next two vears. 

Conclusion 

This has been a conservative look into the future. Time
sharinO' will change the way man learns and works. It will 
open ~p the possibility of continuous learning, and it will 
make possible a far broader range of managerial control. If 
the potentials in these opportunities are actualized, time-shar
ing will have a profound impact on our way of living in the 
coming decade. 

1. J. Stanford Smith quoted in "Share and Share Alike" by Bohdan O. 
Szuprowicz and J. Richard Elliott, Jr., Barron's, September 23, 1968, p. 3. 

2. Ibid. 
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One disk pack. 8 disk packs. Any number 
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PDP-10. 
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ACCEL, "Automated Circuit Card 
Etching Layout (ACCEL), MOD I," 
17 /2 (Feb.), 48 

"ACM National Conference in Aug
ust 1968 -- Call for Papers," 
by Marvin W. Ehlers, 17/1 
(Jan.), 14 

"ACM 1968 National Conference and 
Exposition to be Held in Las 
Vegas," 17/7 (July), 55 

"ACM Professional Development 
Seminars," 17/2 (Feb.), 12 

"ACM SIGPLAN To Set Up Registry 
for Software Names," by Arnold 
D. Sobol, 17/1 (Jan.), 13 

"A-D Converter from EECO Provides 
250,000 Conversions/Second," 
17/11 (Nov.), 55 

"ADAPSO Suit To Bar Banks from 
Selling EDP Service Is Rejec~ 
ted," 17/2 (Feb.), 51 

"ADAPSO's New By-Laws Give Full 
Membership to Software Firms," 
17/11 (Nov.), 58 

AFIPS, "Newly-Established Posi
tion of Full-Time Executive 
Director Marks a Key-Point in 
AFIPS History," 17/11 (Nov.), 
58 

"AFIPS Elects President," 17/7 
(July), 48 

AIC Instruments, "New BCD Print
er Available from AIC Instru
ments," 17/4 (Apr.), 65 

ALICS (Assembly Language by ICS)," 
17/9 (Sept.), 62 

ASCII code, "Full ASCII Code Now 
Available on Dura Converters," 
17/4 (Apr.), 65 

AT&T, "New Proposals Filed by 
AT&T wi th Federal Communica
tions Commission," 17/10 (Oct.), 
67 

Ability, "Our Limited Ability to 
Understand and to Specify," 17/ 
3 (March), 42 

"Abraham Lincoln." by Michael H. 
Craven, Annual Computer Art 
Contest, 17/8 (Aug.), 17 

"Access to a Computer for Every 
Computer Person -- Are We 
There?", by Edmund C. Berkeley, 
17/12 (Dec.), 6 

"Access to Information and a Mail
ing List of All Computer Peo
pie," by Edmund C. Berkeley, 
17/1 (Jan.), 6 

"Access to Information and a 
Mailing List of All Computer 
People -- II." by Edmund C. 
Berkeley, 17/4 (Apr.). 7 

Accident data, "Safety Council 
Computer Analyzes Accident 
Data and Identifies Accident 
Patterns,", 17/12 (Dec.), 57 

Accident patterns, "Safety Coun
cil Computer Analyzes Accident 
Data and Identifies Accident 
Patterns," 17/12 (Dec.). 57 

Accountants, "CPA (Computer Pro
cessing for Accountants)," 17/ 
8 (Aug.). 58 • 

Accounting. "Fixed Asset Account
ing." 17/10 (Oct.). 62 

Accounting machine. "'Thousand-in
One' Accounting Machine Intro
duced by NCR." 17/7 (July). 54 

Accounting service: "Computer 
Sciences Corp.' s Computer
Based Instant Accounting 
Service for Financial Insti
tutions." 17/4 (Apr.). 60 

"Computerized Accounting Ser
vice for Mortgage Banks and 
Mortgage Loan Companies." 17/ 
12 (Dec.). 59 

Accounting system: "Comprehen
s i ve Payroll Accounting Sys-
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tern (OPACS)." 17/10 (Oct.). 
62 

"Personal Trust Accounting Sys
tem." 17/10 (Oct.). 63 

Accredi tation, "CDC Computer 
Schools Receive Accreditation." 
17/10 (Oct.). 59 

"Acoustic-Coupled Data Set From 
Digi tronics Corp .. " 17/5 (May). 
63 

Acquaintanceships. "Rapid Effi
cient Starting of Acquaintance
ships in the Computer Field." 
by Roger Barnard. 17/7 (July). 
16 

"Acquisition System Gathers Ana
log/Digi tal Data in the Field 
or on the Bench." 17/11 (Nov.). 
52 

ACROSS THE EDITOR' S DESK: 17/1 
(Jan.). 51; 17/2 (Feb.). 41; 
17/3 (March). 48; 17/4 (Apr.), 
56; 17/5 (May). 53; 17/7 (July~ 
44; 17/8 (Aug.). 52; 17/9 
(Sept.). 54; 17/10 (Oct.). 56; 
17/11 (Nov.). 45; 17/12 (Dec.). 
56 ' 

"Adage Announces a New Data Dis
tributor for Digital/Analog 
Systems," 17/4 (Apr.). 66 

"Adage Graphics Terminal (AGT)" 
(in Annual Pictorial Report), 
17/12 (Dec.). 41 

Administrative data processing. 
"International Group for Admin
istrative Data Processing Is 
Formed," 17/1 (Jan.). 13 

"Africans Learn Modern Computer 
Skills," 17/7 (July). 49 

Air polution. "Allegheny Health 
Department Monitoring Air Polu
tion With On-Line System." 17/ 
12 (Dec.). 58 

Air spray, "Portable Air Spray 
for Delicate Dusting," 17/11 
(Nov.), 56 

Airlines reservation. "Common Air
lines Reservations System from 
Control Data," 17/8 (Aug.), 60 

Airport: "First Supersonic Air
port Gets First Driverless. 
Trackless Passenger 'Train," 
17/1 (Jan.). 61 

"Computer is Helping to Change 
the Shape of Airports Around 
the World." 17/7 (July). 46 

"Alaskan Scientists Apply Compu
ter in Study of Northern lightS:' 
17/9 (Sept.). 55 

"Alaskan Surveyors Use Computer 
to Explore for Oil," 17/8 
(Aug.). 54 

"All Bank Export Credits Shquld 
Be Exempted from Present Ceil
ings." by Richard Bliss. 17/4 
(Apr.). 11 

"All-Electronic Typesetter Sets 
Type for Full Page or Micro
film Storage in Seconds." 17/ 
4 (Apr.). 63 

"Allegheny Health Department Mon
itoring Air Polution Wi th On
Line System," 17/12 (Dec.). 58 

"ALLTAX." 17/7 (July), 53 
"Almost a Million Components per 

Square Inch Using New Bell 
Techniques." 17/7 (July). 55 

Alphanumeric. "CRT Display Ter
minal with Alphanumeric and 
Graphic Capabilities." 17/11 
(Nov.), 55 

"AI though Computers can Do Only 
What They are Told to Do. It 
Is Not Possible Practically to 
Foresee All of the Consequen
ces," by Richard W. Hamming. 
17/8 (Aug.). 32 

American Business Systems, "Pre
liminary Negotiations are Com
pleted for Acquisition of 

American Bus iness Systems by 
Control Data." 17/9 (Sept.). 
58 

"American Dominance of World 
Computer Market." by Ted 
Schoeters. 17/7 (July). 32 

"American Society for Informa
tion Is Created." by Dr. Ber
nard M. Fry. 17/1 (Jan.). 13 

Amphenol Corporation. "Bunker
Ramo Corporation, Amphenol 
Corporation Combine Business
es." 17/3 (March). 52 

"Analog Computer Enhances Resol
ution of Continuous Curves 
Produced by Instruments." 17/ 
11 (Nov.). 49 

.. Analog Computer S imul ates Fruit 
Trees to Determine Reactions 
to Varying Forces," 17/1 (Jan.). 
51 

Analog/digital data. "Acquisi
tion System Gathers Analog/ 
Digi tal Data in the Field or 
on the Bench," 17/11 (Nov.), 
52 

"Analog-to-Digi tal Converter, 
DATRAC IV, from EPSCO, Inc., .. 
17/2 (Feb.), 49 

Analog and hybrid computers, 
"Characteristics of General 
Purpose Analog and Hybrid Com
puters," 17/6 (June), 136 

Analog/hybrid computing system, 
"100-V Analog/Hybrid Computing 
System from EAI," 17/11 (Nov.~ 
50 

Analysis, "Radiation Therapy 
Analys is Speeded by Computer," 
17/11 (Nov.), 46 

Anderson, L. David, "Lindy Star," 
Annual Computer Art Contest, 
17/8 (Aug.), 25 

"Annual Index for Volume 16, 1967 
of Computers and Automation," 
17/1 (Jan.), 29 

"ANNUAL PICTORIAL REPORT," 17/12 
(Dec.), 30 

Antinone, Lawrence E., "Computer 
Graphics," 17/4 (Apr.), 9 

"Any Protests and Objections to 
Computers Should be Directed at 
the Men Who Use Them, Not at 
the Computers," by James E. 
Harrison, 17/1 (Jan.), 10 

"Apollo Biomedical Data to be 
Processed in Real Time," 17/10 
(Oct.), 57 

APPLICATIONS: 17/1 (Jan.), 51; 
17/2 (Feb.), 41; 17/3 (March), 
49; 17/4 (Apr.). 57; 17/5 (May~ 
54; 17/7 (July). 45; 17/8 
(Aug.). 53; 17/9 (Sept.). 55; 
17/10 (Oct.). 57; 17/11 (Nov.), 
46; 17/12 (Dec.),' 57, 

Applications. "Over 1400 Appli
cations of Electronic Computing 
and Data Processing Equipment," 
17/6 (June). 124 

"Applications and Nonapplications 
of Computers," by Edmund C. 
Berkeley. 17/6 (June), 6 

Appl ied Data Research, "Firs t 
Patent for Software Sorting 
System Granted to Applied Data 
Research." 17/8 (Aug.), 54 

"Applied Logic Corporation An
nounces New Computer Software 
Royalty Plan." 17/7 (July), 48 

Appl ied Magnet ics, "Thirteen 
Track Flying Head for Disc 
Memor ies from Appl ied Magnet
ics," 17/8 (Aug.). 58 

"ARBITRAGE I," 17/12 (Dec.). 60 
Arch. "Computer Des igned Arch 

Has Great Potential in the 
Building Field." 17/5 (May). 
54 

"Are Computer People the Tools of 

Their Tools?," by James R. 
Gigone. 17/12 (Dec.). 12 

Argentine Business Machine Com
pany, "NCR Acquires Argentine 
Business Machine Company," 17/ 
8 (Aug.). 55 

"ARGUS," 17/5 (May). 62 
"Arizona 'Prospector' Uses IBM 

Computer to Search Globe for 
Precious Metals." 17/8 (Aug.), 
53 

"Arkay International Announces 
Desktop Teaching Machine." 17/ 
2 (Feb.). 45 

Art: "Computer Art," from G. P. 
O'Shaughnessy, 17/10 (Oct.), 
4 

"Computer Art Reprints." from 
H. G. Martin. 17/11 (Nov.). 4 

Art competition, "California Com
puter Products Sponsors Art 
Competition," 17/10 (Oct.). 14 

Art contest: "The Sixth Annual 
Computer Art Contest of Com
puters and Automation," by 
Sharry Langdale. 17/8 (Aug.). 
8 

"Sixth Annual Computer Art Con
test -- August. 1968." 17/5 
(May). 17 

"Art Reproduction," from H. A. 
Mendelsohn. 17/1 (Jan.). 8 

Artificial intelligence, "Inter
national Joint Conference on 
Artificial Intelligence --
Call for Papers." by Dr. Donald 
E. Walker. 17/10 (Oct.), 13 

Artists, "Computer Artists in 
This Issue," 17/8 (Aug.), 27 

Artwork, "Precision Artwork Now 
Is Automated by Buckbee-Mears." 
17/5 (May), 54 

AS WE GO TO PRESS: 17/11 (Nov.). 
58; 17/12 (Dec.). 63 

"Aspects of Human Decision
Making." by Dr. D. E. Broadbent 
17/5 (May), 30 

Assembly Language, "ALICS (As
sembly Language by ICS)." 17/9 
(Sept. ). 62 

Association for Computing Machin-
ery: "Two Full-Day Seminars 

have been Added to the As so
eiation for Computing Ma
chinery (ACM) Professional 
Development Program Follow
ing FJCC." 17/11 (Nov.), 58 

"Special Interest Committee for 
Social Science Computing of 
the Association for Comput
ing Machinery is Proposed," 
by George Sadowsky. 17/8 
(Aug.). 28 

"Association for Computing Ma
chinery Forms Special Interest 
Group on Business Data Proces
sing (SIGBDP)," from Paul D. 
Oyer. 17/9 (Sept.). 12 

-, Association of Independent Soft
ware Companies Formed." 17/7 
(July), 14 

Associations. "Roster of Computer 
Associations." 17/6 (June), 148 

As tronauts. "IBM Computer Helps 
Century-Old Machine Turn Out 
Shields for Astronauts." 17/ 
2 (Feb.). 43 

Atlantic Software. "COBOL Refer
ence Manual Available from At
lantic Software." 17/9 (Sept.) 
65 

Audev K-68. "Audio Devices New 
Audev K-68 Magnetic Tape," 17/ 
2 (Feb.). 51 

Audio Devices, .. 'Minireels' of 
Magnetic Computer Tape Avail
able from Audio Devices," 17/ 
2 (Feb.), 51 

"Audio Devices New Audev K-68 
Magnetic Tape." 17/2 (Feb.). 
51 

Auerbach. Isaac L •• "1968 Predic
tion for the Computer Industry." 
17/2 (Feb.). 10 

Australia: -- see "Report from 
Australia" 

-- see "World Report -- Austra
lia" 

"Authors' Addresses Including 
Mail Codes." 17/2 (Feb.). 13 

"Autodiagrammer": 17/1 (Jan.). 
56; 17/2 (Feb.). 47 

"Autofax Unit Offers Economical 
Telephone Data Transfer." 17/3 
(March), 58 

.. AUTOFORCE SYSTE~," 17/5 (May), 
62 

"AUTO-LEX," 17/11 (Nov.). 53 
Automated business machines, 

, .. Master Translator' Permits 
Automated Business Machines to 
'Talk' Together." 17/9 (Sept.). 
63 

"Automated Circuit Card Etching 
Layout (ACCEL), MOD 1." 17/2 
(Feb.). 48 

Automated drafter, "Charles Brun
ing Company to Market Automated 
Drafter for Mergenthaler Lino
type Co .... 17/1 (Jan.). 54 

"Automated Retrieval of Legal In
formation: State of the Art," 
by Stephen E. Furth, 17/12 
(Dec.). 25 

Automated record handling. "NCR 
Seminar on Automated Record 
Handling for Catholic Schools," 
17/8 (Aug.). 56 

"Automated Teaching in Biology 
Saves Money at Fraser Univer
sity," 17/1 (Jan.), 12 

Automatic computers, "The Flood 
of Automatic Computers," by 
Neil Macdonald. 17/12 (Dec.). 
52 

Automatic control. "Award to be 
Gi ven for Outstanding Contribu
tion in the Field of Automatic 
Control," by Donald p. Eckman. 
17/2 (Feb.), 13 

Automatic Data Equalized Modem. 
"Autonetics Division of North 
American Rockwell Develops ADEM 
(Automatic Data Equalized Mo
dem)." 17/3 (March). 59 

"Automatic Data Processing Must 
Deal with Social Problems: Dr. 
H. R. J. Grosch," 17/7 (July), 
15 

"Automating Better Education." 
from Enoch Haga. 17/11 (Nov.), 
4 

AUTOMATION: 17/1 (Jan.), 61; 17/ 
4 (Apr.), 67; 17/11 (Nov.). 57 

Automation and man. "French-USSR 
Symposium on Automation and 
man." 17/5 (May). 15 

"Automation and the Proposed Mi
nimum Annual Income: Subject 
for Debate," from Martin Hauf
man and the Editor. 17/2 (Feb.), 
11 

"Autonetics Division of North 
American Rockwell Develops ADEM 
(Automatic Data Equalized Mo
dem) ." 17/3 (March). 59 

"AUTOSCAN/LOG," 17/10 (Oct.). 62 
Avizienis, Dr., "A Digi tal Compu

ter with Automatic Self-Repair 
and Majority Vote." 17/5 (May), 
13 

"Award to be Given for Outstand
ing Contribution in the Field 
of Automatic Control," by Don
ald p. Eckman. 17/2 (Feb.). 13 
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BI-THAN SIX computer, "Fabri-Tek 
Introduces New Control Key
board Console for BI-TRAN SIX 
Computer," 17/10 (Oct.), 61 

"Bakkenist Auerbach N. V., Compu
ter Consulting Firm, Formed in 
Europe," 17/4 (Apr.), 59 

Balkind, Alvin, "Computer Art Ex
hibition," 17/4 (Apr.), 9 

Ball, Vaughn C.: "li;" Impact of 
Data-Processing Technology on 
the Legal Profession," 17/4 
(Apr.), 43 

"Law and Computer Technology," 
17/7 (July), 4 

"Law and Computer Technology," 
17/8 (Aug.), 4 

"The Bank of Tomorrow: Today, " 
by Dr. James A. O'Brien, 17/5 
(May), 26 

Bankers, "Document Reader-Sorter 
Especially for Bankers," 17/10 
(Oct.), 64 

Banking system, "IBM Introduces 
Low-Cost Banking System," 17/5 
(May), 61 

Banking's new product, "Data Pro
cessing Services: Banking's 
New Product," by Dr. James A. 
O'Brien, 17/10 (Oct.), 40 

Barden, William A., "Proof Goofs," 
17/11 (Nov.), 4 

Barnard, Roger, "Rapid Efficient 
Starting of Acquaintanceships 
in the Computer Field," 17/7 
(July), 16 

Bartender, "Cleveland Jazz Spot 
Us ing Computerized Bartender," 
17/11 (Nov.), 48 

"BATCH," 17/3 (March), 56 
"Bat tles by Computer -- Final Re

sults," from Wendell Weather
ford, 17/2 (Feb.), 7 

Bauriedel, William, "Social Im-
plications Group.," 17/1 (Jan.~ 
8 

"Beckman 3700 Series Data Acqui
sition Recorders," 17/8 (Aug.), 
61 

Belgium, "Centralized Control of 
Belgium's Natural Gas Network," 
17/5 (May), 54 

Bell Laboratories, "Computerized 
'Instant' Library Loan System 
Designed at Bell Laboratories," 
17/3 (March), 49 

Bell techniques, "Almost a Mil
lion Components per Square Inch 
Using New Bell Techniques," 17/ 
7 (July), 55 

Berkeley, Edmund C.: "Access to 
a Computer for Every Computer 
Person -- Are We There?," 17/ 
12 (Dec.), 6 

"Access to Information and a 
Mailing List of All Computer 
People," 17/1 (Jan.), 6 

"Access to Information and a 
Mailing List of All Computer 
People -- II," 17/4 (Apr.), 7 

"Applications and Nonapplica-
tions of Computers," 17/6 
(June), 6 

"The Catching of Errors by In
spection -- and Particularly 
Proofreading Errors," 17/9 
(Sept.), 6 

"Computer Directory and Buyers' 
Guide -- Comments," 17/9 
(Sept.), 12 

"Computer Professionals Show 
Lit tle Awareness of Soci al 
Responsibility." 17/9 (Sept.), 
11 

"Computers and Moral Questions:' 
17/3 (March), 7 

"Good Communication Between 
People, Between Machines, and 
Between People and Machines 
-- and Obfuscation," 17/7 
(July), 10 

"How to Obfuscate, and How Not 
To," 17/5 (May), 7 

"How to Spoi lOne's Mind -- as 
Well as One's Computer," 17/ 
8 (Aug.), 6 

"How to Spoil One's Mind -- As 
We 11 As One's Compu ter" -
Some Comments, 17/12 (Dec.), 
8 

"International Federation for 
Information Processing Cong
ress -- Edinburgh, Scotland, 
August 4-10, 1968 -- Some 
Highlights," 17/9 (Sept.), 10 

"Operation Bootstrap in the 
Computer Field," 17/11 (Nov.), 
6 

"The Problem of Keeping Up Wi th 
One's Reading," 17/2 (Feb.), 
8 

"Proof Goofs and Proofreading 
Errors -- Comments," 17/11 
(Nov.), 12 

"Remote Batch Processing and 
Other Good New Ideas in the 
Computer Field," 17/10 (Oct,), 
6 

"$70 Million Firm Seeks Ser
vice Bureau in Northeast," 
17/7 (July), 17 

"Verification of Computer Di
rectory Information," 17/8 
(Aug.), 30 

"Who's Who in the Computer 
Field -- and Who are the Dis
tinguished Computer People?," 
17/7 (July), 6 

Bernstein, Morton I. and Thomas 
G. Williams, "An Interactive 
Programming System for the 
Casual User," 17/2 (Feb,), 26 

"Better Insight," from Salvatore 
M. Zulla, 17/1 (Jan.), 8 

Bigelow, Robert P., "Good Com
munication Between People, Be
tween Machines, and Between 
People and Machines -- and 
Obfuscation," 17/7 (July), 10 

Bill of rights, "Computer Bill 
of Rights Proposed," from Den 
Van Tassel, 17/9 (Sept.), 11 

"Bin-and-Module System" (in An
nual Pictorial Report), 17/12 
(Dec.), 48 

Binary operations, "Feedback 
Ltd. 's Low-Cost Computer Train
er Covers Wide Range of Binary 
Operations," 17/10 (Oct.), 61 

Biology: "Automated Teaching in 
Biology Saves Money at Fraser 
University," 17/1 (Jan.), 12 

"School to Teach Biology Using 
I.C.T. Computer," 17/9 (Sept.), 
58 

Biomedical data, "Apollo Biomedi
cal Data to be Processed in 
Real Time," 17/10 (Oct.), 57 

Biomedical engineering, "Univer
sity of Utah Will Establish an 
Institute for Biomedical Engi
neering," 17/3 (March), 54 

Bland, Frederick A., -- see "Re
port from Australia" 

"'BLINC', New Automatic Device 
for Inspecting PC-Board Assem
blies," 17/5 (May), 65 

Bliss, Richard, "All Bank Export 
Credi ts Should Be Exempted 
from Present Ceilings," 17/4 
(Apr.), 11 

Blondin, George, "Problem 683: 
What's WHAT?," 17/3 (March), 43 

"Blood Test Results are Faster, 
More Accurate, Using Computer 
Linked to Testing Instruments," 
17/9 (Sept.), 57 

"Blue Cross of Central Ohio Cre
ates Computer Center Service 
for Hospitals," 17/5 (May), 59 

Blumenthal, Edwin I., "IEEE Tech
nical Commit tee on Computer 
Peripheral Equipment Seeks 
Volunteers," 17/11 (Nov.), 13 

Boehm, George A. Woo "Gypsy, 
Model VI, Claude Shannon, Nim
wit and the Mouse," 17/1 (Jan.), 
49 

Boering, Brooke W.: "Reprints 
for Authors," 17/3 (March), 8 

"The 'Sys tern Generator': The 
Ultimate in Software," 17/3 
(March), 36 

Bonn, T. H .. "1969 Spring Joint 
Computer Conference -- Call for 
Papers," 17/7 (July), 17 

"'Book Size' Oscilloscope by 
Measurement Control Devices, 
Inc .. " 17/11 (Nov.), 56 

BOOK REVIEWS by Neil Macdonald: 
17/10 (Oct.), 73; 17/11 (Nov.), 
64 

BOOK REVIEWS AND NOTICES by Ne il 
Macdonald: 17/8 (Aug.), 70; 
17/9 (Sept.), 71 

BOOKS AND OTHER PUBLICATIONS by 
Neil Macdonald: 17/2 (Feb.), 
57; 17/4 (Apr.), 73; 17/5 (May), 
73 

Bookshelf-type core memory sys
tem, "Philips Offers Inexpen
sive Bookshelf-Type Core Mem
ory System," 17/9 (Sept.), 61 

Booth, Andrew D., "Mechanical 
Translation," 17/4 (Apr.), 54 

Bootstrap, "Operation Bootstrap 
in the Computer Field," by Ed
mund C. Berkeley, 17/11 (Nov.), 
6 

"Boston Latin -- Country's Oldest 
School -- Uses New Computer," 
17/12 (Dec.), 59 

"Both 'Encyclopedic, Tutorial' 
and 'Information-Dispensing' 
Information Retrieval Systems 
Should Receive Emphasis," by 
Manfred Kochen 17/ll (Nov.), 20 

Bowen, John A .. "Numbles," 17/12 
(Dec.), 4 

Bowland, D. L., "Study in the U. 
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Annual Index 

S .. " 17/2 (Feb.), 6 
"Bowlers' Scores in Six States 

to be Compi led by Computer," 
17 /10 (Oct.), 66 

Boyd, Grant N., "An Inter-City, 
Mul ti-Access, Time-Sharing Com
puter System," 17/12 (Dec.), 21 

Brandon, Dick H., "There is a 
Crying Need for Improvement in 
the Technique of Educat ion," 
17 /1 (Jan.), 40 

"Brandon Systems Institute Sch
edules Four New Data Processing 
Courses," 17/3 (March), 53 

"Breakthrough on Technical Sym
bols for IBM Selectrics," 17/5 
(May), 64 

Broadbent, Dr. D. E .. "Aspects of 
Human Decision-Making," 17/5 
(May), 30 

Broadcasting, "TV, Radio Produc
tion, and Broadcasting Control
led by Computer in New Tokyo 
System," 17/ll (Nov.), 47 

Brown, David W.: "Computers in 
the Factory (Part 1)," 17/7 
(July), 38 

"Computers in the Factory (Part 
2)," 17/8 (Aug.), 50 

Buckbee-Mears, "Precis ion Artwork 
Now Is Automated by Buckbee
Mears," 17/5 (May), 54 

Buildings, "Environmental Con
trol of Buildings Through Use 
of Computers," 17/ll (Nov.), 
47 

BULLETIN BOARD: 17/5 (May), 11; 
"Coming Issues, Recent Articles 

in C&A, Services for our 
Readers," 17/7 (July), 8 

"Bunker-Ramo Corporation, Amph
enol Corporation Coinbine Busi
nesses," 17/3 (March), 52 

"Bunker-Ramo Offers New BR-700 
Information System," 17/5 
(May), 63 

"Bureau of National Affairs Inc. 
Acquires Fisher-Stevens, Inc.," 
17 /3 (March), 52 

"Burroughs Enters Agreement with 
Pro-Data Computer Services, 
Inc.," 17/5 (May), 56 

"Burroughs Finalizes Agreement 
wi th Japanese Firm for the 
Manufacture of Calculators," 
17 /5 (May), 56 

Burroughs 500, "New Member Added 
to Burroughs 500 Systems Fami
ly," 17/4 (Apr.), 61 

"Burroughs -- and Giant Machines," 
by Ted Schoeters, 17/5 (May), 
44 

Buses, "Ward Plant Uses Computer 
to Get Buses to School on 
Time," 17/10 (Oct.), 58 

Business computers, "Soviet Lags 
in Use of Business Computers, 
but Plans Network That Will Run 
Entire Economy," 17/1 (Jan.), 
II 

Business data processing, "Asso
ciation for Computing Machin
ery Forms Special Interest 
Group on Business Data Proces
sing (SIGBDP)," from Paul D. 
Oyer, 17/9 (Sept.), 12 

Business machines, "New Data Sets 
Transmi t and Receive from Wide 
Variety of Business Machines," 
17 /8 (Aug.), 62 

Business News -- see Financial 
and Business News 

BUSINESS NEWS: 17/2 (Feb.), 51 
"Buyers' Guide to Products and 

Services in the Electronic 
Computing and Data Processing 
Field," 17/6 (June), 44 

"Buying ••• and Selling ••• Com
puter Time," by William P. 
Hegan, 17/9 (Sept.), 32 

C&A Financial Market Place: "$70 
Mi 11 ion Fi rm Seeks Service Bur
eau in Northeast," from K. Wis
well and the Editor, 17/7 (July~ 
17 

"C&A Production," from Ronald 
Cochrane, 17/3 (March), 8 

C&A Worldwide -- see World Report 
C&A WORLDWIDE: "Report from 

Great Britain," by Ted Schoe
ters: 17/4 (Apr.), 36; 17/5 
(May), 39; 17/12 (Dec.), 55 

"Schoeters from Great Britain,;' 
by Ted Schoeters, 17/3 (March), 
33 

CALMA Company, "Chartpaper for 
Digi tal Incremental Plotters by 
CALMA Company," 17/10 (Oct.), 
65 

CAPAL system, "Kodak's CAPAL Sys
tem Placed in Research Project 
Service with 3-County Group of 

Upstate NY Schools," 17 /4 (Apr.~ 
59 

CARD, "Computer Assisted Route 
Development (CARD) System," 17/ 
12 (Dec.), 60 

"CAmIL Comments," from Kenneth W. 
Kemner: 17/7 (July), 4; 17/8 
(Aug.), 4 

"CC-30 Communications Station -
Portable System Uses a Standard 
Television Set," 17/1 (Jan.), 
59 

"CDC Computer Schools Receive Ac
creditation," 17/10 (Oct.), 59 

"CDC Institutes Get NATTS Accre
ditation," 17/5 (May), 58 

CDC 6600: "Courant Institute at 
New York Univ. Ties 3 Institu
tions to Its CDC 6600," 17/8 
(Aug.), 55 

"Scientists at Rensselaer Poly
technic Institute Link IBM 
ll30 wi th NYU's CDC 6600," 
17/5 (May), 65 

CDI, "Control Data Awards $13,000 
in Scholarships for Study at 
CDI," 17/7 (July), 50 

C-E-I-R, InC'. , "Control Data Ac
quires C-E-I-R, Inc.," 17/1 
(Jan.), 54 

"C-E-I-R's Multi-Access Comput
ing Service Used for Poison 
ContrOl," 17/1 (Jan.), 51 

"CMAP (Charge Materials Alloca
tion Processor)," 17/11 (Nov.), 
53 

COBOL, "Honeywell States fiolicy 
on COBOL and FORTRAN," 17/4 
(Apr.), 58 

"COBOL-AID," 17/2 (Feb.), 48 
"COBOL Reference Manual Available 

from Atlantic Software," 17/9 
(Sept.), 65 

CODPAC (Core/Drum Package)," 17/ 
4 (Apr.), 63 

"COSMOS (Computer Optimization 
and Simulation Modeling for Op
erating Supermarkets)," 17/12 
(Dec.), 61 

"CPA (Computer Processing for Ac
countants)," 17/8 (Aug.), 58 

"CRT Display Terminal with Alpha
numeric and Graphic Capabili
ties," 17/ll (Nov.), 55 

"Caelus Memories, Inc Provides 3-
Year Warranty on Disk Pack," 
17/7 (July), 48 

Calculator: "Canon Announces New 
Model 130S Calculator," 17/3 
(March), 57 

"Hewlett-Packard Model 9100A 
Calculator," 17/5 (May), 62 

"Burroughs Finalizes Agreement 
wi th Japanese Firm for the 
Manufacture of Calculators," 
17/5 (May), 56 

CALENDAR OF COMING EVENTS: 17/1 
(Jan.), 41; 17/2 (Feb.), 39; 
17/3 (March), 44; 17/4 (Apr.), 
50; 17/5 (May), 51; 17/6 (June), 
42; 17/7 (July), 43; 17/8 (Aug.), 
49; 17/9 (Sept.), 8; 17/10 
(Oct.), 34; 17/11 (Nov.), 8; 
17/12 (Dec.), 54 

Calgary Processing Center, "Com
pagnie Generale De Geophys ique 
to Open Calgary Processing 
Center," 17/1 (Jan.), 53 

Calibrator, "Texas Instruments 
Used Computer-Centered Circui t 
Calibrator," 17/2 (Feb.), 42 

"California Computer Products 
Sponsors Art Competition," 17/ 
10 (Oct.), 14 

Calls for Papers: "International 
Joint Conference on Artificial 
Intelligence, May 1969," 17/ 
12 (Dec.), 13 

"Seventh Annual Conference of 
the Special Interest Group 
on Computer Personnel Re
search, of the Association 
for Computing Machinery, June 
1969," 17/12 (Dec.), 13 

"Sixth Annual Design Automation 
Workshop, June 1969," 17/12 
(Dec.), 13 

Campaign services, "Computer Cam
paign Services, a New Counsel
ing Service," 17/2 (Feb.), 45 

Canada: "Computer Society of 
Canada Sixth National Con
ference," 17/3 (March), 59 

"Datacom -- A New Business Com
munication Service Being Mar
keted in Canada," 17/4 (Apr.), 
61 

"Canon Announces New Model 130S 
Calculator," 17/3 (March), 57 

Car diagnos is, "Computer Improves 
Car Diagnosis Techniques," 17/ 
3 (March), 49 

"Care and Handl ing of Computer 
Tapes is Subject of 3M Film," 
17/7 (July), 50 

Carlson, Gordon R., "'Communica-

tions Data Processing or Time 
Sharing' -- Comment," 17/11 
(Nov.), 11 

Carmon, Dr. James L., "Education 
Through Remote Terminals -- The 
University of Georgia Computer 
Network," 17/3 (March), 18 

Carnegie-Mellon Institute, "Re
gional Computing Center Estab
lished at Carnegie-Mellon In
sti tute," 17/8 (Aug.), 56 

Carr, John W. III, "Who Will Man 
the New Digi tal Computers?," 
17/9 (Sept.), 37 

Cars, "Photo,electric Sens ing . 
Head Automates Waxing of Cars ," 
17/11 (Nov.), 57 

Carter, Mrs. Ciel M., "Valuable 
Reference Tool," 17/9 (Sept.), 
4 

Carter, Len, "Computers -- A New 
Public Util ity," based on an 
Article in the Ottawa Journal, 
17/8 (Aug.), 31 

"The Catching of Errors by In
spection -- and Particularly 
Proofreading Errors," by Ed
mund C. Berkeley, 17/9 (Sept.), 
6 

Catholic schools, "NCR Seminars 
on Automated Record Handling 
for Catholic Schools," 17/8 
(Aug.), 56 

Census; -- see "Monthly Computer 
Census" 

-- see "WORLD COMPUTER CENSUS" 
"Centralized Control of Belgium's 

Natural Gas Network," 17/5 
(May), 54 

Century computers, "NCR will Mar
ket Ultronic Datasets with Cen
tury Computers," 17/7 (July), 
48 

"Century Series Computers An
nounced by NCR," 17/4 (Apr.), 
62 

Certificate in data processing, 
"DPMA Syllabus for Certificate 
in Data Processing," 17/6 
(June), 153 

Challenges, "What Are the Chal
lenges Facing the Computer In
dustry?" by J. Stanford Smith, 
17/10 (Oct.), 8 

Chamberlain, C. W., M.D., "How 
to Spoil One's Mind -- As Well 
As One's Computer" -- Some Com
ments, 17/12 (Dec.), 8 

"The Changing Nature of Program
ming," by Dr. Paul S. Herwitz, 
17/1 (Jan.), 27 

Chapman, W. D. and W. D. Van Gie
sen, Jr., "Machine-Generated 
Speech for Use with Computers, 
and the Problem of Fitting a 
Spoken Word into One Half Sec
ond," 17 /ll (Nov.), 31 

"Characteristics of General Pur
pose Analog and Hybrid Compu
ters," 17/6 (June), 136 

"Characteristics of General Pur
pose Digital Computers," 17/6 
(June), 91 

"Charles Bruning Company to Mar~. 
ket Automated Drafter for Mer
genthaler Linotype Co.," 17/1 
(Jan.), 54 

"Chart paper for Digital Incremen
tal Plotters by CALMA Company," 
17 /10 (Oct.), 65 

"Christmas Wreath -- Computer 
Style," by Maughan S. Mason, 
Annual Computer Art Contest, 
17 /8 (Aug.), 18 

Chromatographs, "GasChrom-8 for 
Analyzing Data from Multiple 
Gas Chromatographs," 17/4 
(Apr.), 63 

Chromosomes, "Computer Analys is 
of Chromosomes Speeds Research 
into Heredi tary Diseases," 17/ 
7 (July), 45 

Chu, Ernest D., "Computers and 
Moral Questions -- Comments," 
17/9 (Sept.), 4 

Circuit calibrator, "Texas In
struments Uses Computer-Cen
tered Circuit Calibrator," 17/. 
2 (Feb.), 42 

Circui t keyboard, "Integrated 
Circuit Keyboard from Honey
well." l7/ll (Nov.), 54 

Circui try artwork, "Optimat -
Automated System for Circuitry 
Artwork," 17/1 (Jan.), 59 

Citizens, "What the United States 
Government Knows About its Ci t
i zens," by Sen. Edward V. Long, 
17/3 (March), 12 

Civil engineering, "Integrated 
Ci vil Engineering System (ICES) 
for Programming -- Non-Proprie
tary," 17/,1 (Apr.), 10 

Ci vi! sys terns, "The Market for 
'Ci v II Sys tl'ms' Wi 11 Equal 10% 
of the Gross National Product 
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in 10 Years -- a Prediction." 
by Dr. Simon Ramo. 17/11 (Nov.). 
11 

Clark. R. Lawrence. "JOSS." 17/12 
(Dec.). 4 

Claude Shannon. "Gypsy. Model VI. 
Claude Shannon. Nimwit and the 
Mouse." by George A. W. Boehm. 
17/1 (Jan.). 49 

"Cleveland Jazz Spot Using Com
puterized Bartender." 17/11 
(Nov.). 48 

Clippinger. Dr. Richard F.. "How 
a Central Computing Laboratory 
Can Help Industry." 17/11 
(Nov.). 42 

Coburn. Lynn. "Course C12." 17/9 
(Sept.). 4 

Cochrane. Ronald. "C&A Produc
tion." 17/3 (March). 8 

"Cogent II." 17/1 (Jan.). 57 
"Cogni tronics Acquires Balance 

of Computer Data Corp. Stock." 
17/9 (Sept.). 57 

"Cogni tronics Introduces Remote 
Optical Character Recogni tion 
System." 17/8 (Aug.). 60 

Cohen. Shirley. "Praise for Pic
torial." 17/2 (Feb.). 7 

College and university computer 
facili ties. "Roster of College 
and University Computer Facili
ties." 17/6 (June). 138 

Colors. "Computer Formulates 
Dyes. Matches Colors for To
day's Brighter Fashion Shades." 
17/10 (Oct.). 58 

"Columbia's SF-loo Ribbon Pro
vides Improved Imaging." 17/9 
(Sept.). 64 

"Coming Issues." 17/7 (July). 8 
"Comments on Computers and Auto

mation." from John C. Kountz. 
17/5 (May). 9 

"Commercial Credit and RCA are 
Forming Company for Nat ionwide 
Time-Sharing Computer Service." 
17/4 (Apr.). 59 

Commercial time-sharing f'acility. 
"GE's Largest Commercial Time
Sharing Facility Opens in Cali
fornia." 17/12 (Dec.). 60 

"Common Airlines Reservations 
System from Control Data." 17/ 
8 (Aug.). 60 

Communicable diseases. "Control 
Program for Communicable Dis
eases Uses Computerized Sys
tem." 17/12 (Dec.). 58 

Communication. "Good Communica
tion Between People. Between 
Machines. and Between People 
and Machines -- and Obfusca
tion." from Robert P. Bigelow. 
James Peacock. and the Editor. 
17/7 (July). 10 

Communication systems. "Trends 
in Computer/Communication Sys
tems." by R. L. Simms. Jr .. 
17/5 (May). 22 

"Communications Data Processing 
Systems: Design Considera
tions." by Lester A. Probst. 
17 /5 (May). 18 

"Communications Data Processing 
or Time-Sharing?" by Lester 
A. Probst. 17/8 (Aug.). 34 

... Communications Data Process ing 
or Time Sharing' -- Comment." 
by Gordon R. Carlson. 17/11 
(Nov.). 11 

Communications firm. "Milgo Elec
tronic Corporation Forms Com
munications Firm." 17/9 (Sept.). 
58 

Conununications network, "New 
Translator Can Link Computers 
and Any Communications Net
work." 17/10 (Oct.>. 64 

Communications station. "CC-30 
Communications Station -- Port
able System Uses a Standard 
Television Set." 17/1 (Jan.). 
59 

"Com-Pact Terminal" (in Annual 
Pictorial Report). 17/12 (Dec.>. 
42 

Compagnie Generale D' Automatisme. 
"Elliott Process Automation 
and Compagnie Gen~rale D' Auto
matisme to Pool Experience." 
17/1 (Jan.). 55 

"Compagnie Generale De Geophy
sique to Open Calgary Proces
sing Center." 17/1 (Jan.). 53 

"Competitive Market for Computer 
Technology." 17/3 (March). 15 

"Compiling Routines." by Dr. 
Grace M. Hopper. 17/3 (March). 
45 

"Complete Medical Examination at 
New Computerized Medical Dia
gnostic Center Takes Only 2-1/2 
/lours." 17/9 (Sept.). 59 

"Complete Pages Produced in Ten 
Seconds or Less -- at R. R. 
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Donnelley & Sons." 17/11 (Nov.). 
46 

C~mpl~tT DP-8 Digi tal Plotter" (in 
Annual Pictorial Report). 17/12 
(Dec.). 43 

"Comprehensive Payroll Accounting 
System (CPACS). 17/10 (Oct.). 
62 

"Compudyne Reports Profit for Fis
cal 1967." 17/2 (Feb.). 51 

Computek. Inc •• "CRT Display Term
inal with Alphanumeric and Gra
phic Capabilities." 17/11 (Nov.~ 
55 

Computer. "Safety Council Computer 
Analyzes Accident Data and Id
entifies Accident Patterns." 17/ 
12 (Dec.). 57 

Computer age. "Congress has not 
Really Entered the Computer Age 
-- and Should." by Congressman 
William S. Moorhead. 17/8 (Aug'>. 
28 

"Computer Analysis of Chromosomes 
Speeds Research into Heredi
tary Diseases." 17/7 (July). 45 

"Computer Answers Question -- • Did 
Homer Write Both the Iliad and 
the Odyssey?· ... 17/4 (Apr.). 57 

"Computer Applications Inc. Pur-
chase Home Testing Institute/ 
TVQ. Inc .... 17/2 (Feb.). 44 

"Computer Art." from G. p. 0'
Shaughnessey. 17/10 (Oct.). 4 

"Computer Art Contest." from 
Kunio Yamanaka. 17/3 (March). 
8 

Computer art contest. "The Sixth 
Annual Computer Art Contest of 
Computers and Automation." 17/ 
8 (Aug.). 8 

"Computer Art Exhibition" from 
Alvin Blakind. 17/4 (Apr.). 9 

"Computer Art Reprints." from H. 
G. Martin. 17/11 (Nov.). 4 

"Computer Artists in This Issue." 
17/8 (Aug.). 27 

"Computer-Assisted Cattle Judg
ing" (in Annual Pictorial Re
port). 17/12 (Dec.). 49 

Computer-assisted instruction. 
"Universi ty of Texas Advances 
Research in Computer-Assisted 
Instruction." 17/3 (March). 54 

Computer-assisted instruction 
centers. "Roster of Computer
Assisted Instruction Centers 
and Laboratories." 17/6 (June). 
135 

"Computer-Assisted Instruction Is 
Expanding." 17/1 (Jan.). 40 

"Computer Assisted Route Develop
ment (CARD) System." 17/12 
(Dec.). 60 

"Computer Automation. Inc. An
nounces the PDC 808 --." 17/7 
(July). 52 

"Computer Automation Inc. Markets 
Second • Programmed Digi tal Con
troller· ... 17/10 (Oct.). 60 

"Computer-Based Si te Selection 
System for State of Missouri." 
17/4 (Apr.). 57 

"A Computer Bill of Rights." 17/ 
9 (Sept.). 11 

"Computer Bill of Rights Propo
sed." from Den Van Tassel. 17/9 
(Sept.). 11 

"Computer Campaign Services. a 
New Counseling Service." 17/2 
(Feb.). 45 

Computer center: "Blue Cross of 
Central Ohio Creates Computer 
Center Service for Hospitals." 
17/5 (May). 59 

"A Glimpse at the Future in 
Computer Centers -- The Tech
nical Computer Center at Ford 
Motor Company." 17/1 (Jan.). 
20 

"Computer Checkout PI anned for 
109 Million Tax Forms." 17/5 
(May). 55 

"Computer Climate Control Unit 
(in Annual Pictorial Report). 
1.7/12 (Dec.). 48 

Computer/communication systems. 
"Trends in Computer /Communi
cation Systems." by R. L. 
Simms. Jr •• 17/5 (May). 22 

Computer communications. "The 
Future of Computer Communica
tions - and the Small Periph
eral Equipment Manufacturers." 
by Ted Schoeters. 17/4 (Apr.). 
48 

Computer-composed mus ic. "Winning 
Entries in the IFlP Congress 
Computer-Composed Music Compe
tition." 17/7 (July). 17 

Computer conference. "4th Aus
tralian Computer Conference. 
Adelaide. South Australia. Au
gust 1969 -- Call for Papers." 
by Dr. G. W. Hill. 17/8 (Aug.). 
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Annual Index 

"Computer-Controlled Keyboard In
put from Computer Machinery 
Corp .... 17/11 (Nov.). 54 

"Computer-Controlled Optical Sy
stem /lunts New Oi 1 Sources." 
17/7 (July). 45 

Computer-controlled stadium 
scoreboards. "Oakl and Athlet ics 
will have First Computer-Con
trolled Stadium Scoreboards." 
17/7 (July). 45 

Computer courses. "Ghetto Area 
Res idents to U·se Sanders Data 
Display Systems in Computer 
Courses." 17/10 (Oct.). 59 

Computer Data Corp •• "Cogni tron
ics Acquires Balance of Compu
ter Data Corp. Stock." 17/9 
(Sept.). 57 

"Computer Designed Arch Has Great 
Potent ial in the Building 
Field." 17/5 (May). 54 

"Computer • Devouring' Toronto 
for Public Works Dept. Repair 
Program." 17/1 (Jan.). 51 

Computer-directed machine. "Pre
fabricated Walls Built Auto
matically wi th Computer-Direc
ted Machine." 17/10 (Oct.). 57 

"Computer Directory and BILyers' 
Guide -- Comments." from Sidney 
J. Cronsberg and the Editor. 
17/9 (Sept.). 12 

"Computer Display Station for 
Small. Remote Offices Announced 
by IBM Corporation." 17/4 
(Apr.). 65 

Computer education field. "Gra
nite Equipment Leasing Enters 
Computer Education Field; Also 
Acquires Transportation Organ
ization." 17/7 (July). 48 

Computer facilities. "Roster of 
College and Uni vers ity Compu
ter Facilities." 17/6 (June). 
138 

Computer facility. "North Carol
ina Universities Arrange Co
operative Educational Computer 
Facility." 17/12 (Dec.). 59 

Computer field: "Remote Batch 
Processing and Other Good 
New Ideas in the Computer 
Field." by Edmund C. Berke
ley. 17/10 (Oct.). 6 

"Who's Who in the Computer 
Field -- and Who arc the 
Distinguished Computer Peo
pIe?" by Edmund C. Berkeley. 
17/7 (July). 6 

"Computer Forms Printer" (in An
nual Pictorial Report). 17/12 
(Dec.). 48 

"Computer Formulates Dyes. Mat
ches Colors. for Today's Brigh
ter Fashion Shades." 17/10 
(Oct.). 58 

Computer graphics. "Interactive 
Computer Graphics." by Henry 
J. Genthner. 17/11 (Nov.). 14 

"Computer Graphics" from Law
rence E. Antinone. 17/4 (Apr.). 
9 

"Computer GraphiCS in Electronic 
Circuit Design." by J. Robert 
Logan. 17/11 (Nov.). 28 

"Computer is Helping to Change 
the Shape of Airports Around 
the World." 17/7 (July). 46 

"Computer Helps Test Computers 
at IBM Manufacturing Plant." 
17/5 (May). 55 

"Computer Improves Car Diagnosis 
Techniques." 17/3 (March). 49 

Computer indus try: "Government 
Seeks New Data on Competition 
in the Computer Industry." by 
Stanley Penn. 17/1 (Jan.). 24 

"1968 Prediction for the Compu
ter Industry." by Isaac L. 
Auerbach. 17/2 (Feb.). 10 

"What are the Challenges Fac
ing the Computer Industry?" 
by J. Stanford Smith. 17/10 
(Oct.). 8 

"Computer Industries Inc. Has 
Announced a New Graphics Sys
tems Division." 17/1 (Jan.). 54 

Computer and information science. 
"Ohio State To Grant Degrees in 
the Field of Computer and In
formation Science." 17/2 (Feb.). 
45 

Computer Learning Corp •• "Four 
Top Computer Management Offic
ials Form Computer Learning 
Corp .... 17/2 (Feb.). 44 

Computer Machinery Corp •• "Compu
ter-Controlled Keyboard Input 
from Computer Machinery Corp .... 
l7/ll (Nov.). 54 

"Computer Making Impact at Con
struction Sites for Norair 
Engineering Corp •• " 17/4 (Apr.). 
58 

Computer market. "Control Data 
CorporatIon Plays Increasingly 
Important Role in World Compu
ter Market." by Ted Schoeters. 
17/2 (Feb.). 20 

COMPUTER MARKET REPORT: 17/5 
(May). 44 

"American Dominance of World 
Computer Market." by Ted 
Schoeters. 17/7 (July). 32 

"The Future of Computer Com
munications -- and the Small 
Peripheral Equipment Manu
facturers." by Ted Schoeters. 
17/4 (Apr.). 48 

"Honeywell -- • the other Compu
ter Company·." by Ted Schoe
ters. 17/9 (Sept.). 50 

"In the Background ••• Govern
ment Procurement Policies. a 
Computerized Stock Exchange. 
Cont inued Sales. and Research 
for the 'Fifth' Generation." 
by Ted Schoeters. 17/11 (Nov.). 
40 

"Standardization -- and Current 
Sales in the World Market." 
by Ted Schoeters. 17/3 (Mar
ch). 38 

"Computer May Help Detect Forger
ies of Priceless Porcelain." 
17/7 (July). 47 

Computer Methods Corp •• "Compu
ter Tutorial Film Series by 
Computer Methods Corp .... 17/7 
(July). 49 

"Computer Monitoring System Used 
for Postoperative Care of Open
Heart Surgery Cases at Uni ver
sity of Alabama." 17/3 (March). 
50 

"Computer-Pak" (in Annual Pic
torial Report). 17/12 (Dec.). 
48 

"Computer-Pak. for Computer
Printer Envelope Addressing." 
17/11 (Nov.). 56 

Computer people: "Are Computer 
People The Tools of Their 
Tools?" by James R. Gigone. 
17/12 (Dec.). 12 

"Access to Information and a 
Mailing List of All Computer 
People -- II." by Edmund C. 
Berkeley. 17/4 (Apr.). 7 

Computer Peripherals Corp •• "Mod
ular 3rd Generation Disc-Stor
age System from Computer Peri
pherals Corp .... 17/11 (Nov.). 
53 

Computer person. "Access to a 
Computer for Every Computer 
Person T- Are We There?" by 
Edmund C. Berkeley. 17/12 
(Dec.). 6 

Computer. "Potter Instrument Co. 
Introduces New Low Cost Gener
al Purpose Computer." 17/3 
(March). 56 

Compu ter-pr inter. "Compu ter-Pak. 
for Computer-Printer Envelope 
Addressing." 17/11 (Nov.). 56 

"Computer Professionals for 
Peace (CPP) Are Programming a 
Computer to Produce Voting 
Lists to Aid Peace Candidate 
Campaigns." by Edward Elkind. 
17/7 (July). 14 

"Computer Professionals Show 
Little Awareness of Social Re
sponsibility." from Robert B. 
Godwin and from the Edi tor. 17/ 
9 (Sept.). 11 

Computer programming. "Prison In
mates Learn. Then Teach Compu
ter Programming." 17/3 (March). 
53 

Computer programs. "ICP Quarterly 
Catalog of Computer Programs 
Adds Three New Sections." 17/ 
12 (Dec.). 62 

"Computer Questions Patients at 
Mass. General Hospital." 17/7 
(July). 47 

COMPUTER RELATED SERVICES: 17/2 
(Feb.). 45; 17/4 (Apr.). 60; 
17/9 (Sept.). 59; 17/10 (Oct.). 
66; 17/11 (Nov.). 56; 17/12 
(Dec.). 59 

"Computer Resources Sharing -
Some Com:nents and Predictions." 
by Norman Doe 11 i ng. 17/10 
(Oct.). 36 

"Computer Room Paper Shredder." 
17/10 (Oct.). 65 

"Computer Sal ary Survey." 17/10 
(Oct.). 54 

Computer schools. "CDC Computer 
Schools Receive Accreditation." 
17/10 (Oct.). 59 

Computer science. "Uni vers i ty of 
Rhode Island Establishes De
partment of Computer Science." 
17/1 (Jan.). 54 

Computer Science and Engineering 
Board. "National Academy of 

Sciences Establishes a 'Compu
ter Science and Engineering 
Board·." 17/8 (Aug.). 29 

"Computer Sciences Corp. Announ
ces Formation of Computer Sci
ences Institute." 17/5 (May). 
56 

"Computer Sciences Corp. Applies 
for Wi thdrawal of Proposed 
Shares Offering." 17/2 (Feb.). 
51 

"Computer Sciences Corp.' s Compu
ter-Based Instant Accounting 
Service for Financial Institu
tions." 17/4 (Apr.). 60 

Computer Sciences Institute. 
"Computer Sciences Corp. An
nounces Formation of Computer 
Sciences Institute." 17/5 
(May). 56 

"Computer Selection." by Joseph 
A. Orlicky. 17/9 (Sept.). 44 

Computer service. "Tallman. Rob
bins & Company Enters Computer 
Service Field." 17/9 (Sept.). 
59 

"Computer Service to Aid Govern
ment Contractors." 17/4 (Apr.). 
61 

"Computer Services. Inc. Merges 
wi th Uni ted Data Centers. Inc .... 
17/3 (March). 52 

Computer Services Network. "Phil
co-Ford's Computer Services Net
work (CSN) Wi 11 Offer Time
Sharing Services." 17/9 (Sept.). 
60 

"Computer Simulation of Semicon
ductor Devices." 17/7 (July). 
46 

Computer skills. "Africans Learn 
Modern Computer Skills." 17/7 
(July). 49 

"Computer Society of Canada Sixth 
National Conference." 17/3 
(March). 59 

"Computer Speeds Publishing at 
Ken Cook Co .... 17/4 (Apr.). 58 

Computer tape accessories. "3M 
Company Offers New Computer 
Tape Accessories." 17/3 (March). 
59 

Computer tape firm. "MACS Announ
ces Acquis i tion of Computer 
Tape Firm." 17/9 (Sept.). 57 

Computer tapes. "Care and Hand
ling of Computer Tapes is Sub
ject of 3M Film." 17/7 (July). 
50 

Computer technology: "Competi
tive Market for Computer 
Technology." 17/3 (March). 15 

"Law and Computer Technology." 
from Vaughn C. Ball: 17/7 
(July). 4; 17/8 (Aug.). 4 

Computer time. "Buying ... and 
Selling ... Computer Time." by 
William p. Hegan. 17/9 (Sept.). 
32 

"Computer Training for the Dis
advantaged." by Sharry Lang
dale. 17/11 (Nov.). 39 

Computer training-faci 1 ity. "Con
trol Data Institute is Building 
Campus-Type Computer Training 
Facility." 17/10 (Oct.). 59 

Computer training package. "Com
puter Usage Education Announces 
• On-Si te' Computer Training 
Package." 17/3 (March). 54 

"Computer Training in Private 
Schools." by Swen A. Larsen. 
17/3 (March). 22 

"Computer Training Schools." from 
Van A. Hartman and from John 
Cushing. 17/10 (Oct.). 4 

Computer trainer. "Feedback Ltd.'s 
Low-Cost Computer Trainer Cov
ers Wide Range of Binary Opera
tions." 17/10 (Oct.). 61 

"Computer Tutorial Film Ser ies by 
Computer Methods Corp .... 17/7 
(July). 49 

Computer /TV outputs. "OPTOmecha
nisms Inc. Markets Hard Copy 
Generator System for Computer/ 
TV Outputs." 17/9 (Sept.). 62 

"Computer Usage Education Announ
ces 'On-Si teO Computer Train
ing Package." 17/3 (March). 54 

Computer users' groups. "Ros ter 
of Computer Users' Groups." 17/ 
6 (June). 131 

"Computerized Accounting Service 
for Mortgage Banks and Mortgage 
Loan Companies." 17/12 (Dec.). 
59 

Computerized bartender. "Cleve
land Jazz Spot Using Computer
ized Bartender." 17/11 (Nov.). 
48 

"Computerized Games Help New York 
Youngsters Learn How To Run a 
Store. a Company or a Country." 
17/4 (Apr.). 60 
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"Computerized' Instant' Library 
Loan System Designed at Bell 
Laboratories," 17/3 (March), 49 

Computerized marketing service, 
"Low Cost Computerized Market
ing Service for Manufacturers," 
17/12 (Dec.), 59 

"A Computerized Photocomposition 
System of Graphic Arts Quality," 
by Phillip P. Petron, 17/11 
(Nov.), 22 

"Computerized Rain Increases 
Man's Knowledge About Rain and 
Runoff," 17/5 (May), 54 

Computer ized stock exchange, "In 
the Background ••• Government 
Procurement Policies, a Compu
teri~ed Stock Exchange, Con
tinued Sales, and Hesearch for 
the 'Fifth' Generation," by 
Ted Schoeters, 17/11 (Nov.), 
40 

Computerized system, "Control 
Program for Communicable Di
seases Uses Computerized Sys
tern," 17/12 (Dec.), 58 

Computers and Automation, "Com
ments on Computers and Auto
mation," from John C. Kountz, 
17/5 (May), 9 

"Computers and Automation's Data 
Base," 17/5 (May), 16 

Computers, commercial, "Ranges 
of Speeds of Commercial Com
puters," 17/6 (June), 123 

"Computers Create Electronic 
Ocean at Honeywell Lab." 17/8 
(Aug.), 53 

"Computers and Education," from 
Charles Hutchinson: 17/7 
(July), 4; 17/8 (Aug.), 4 

"Computers and Education," from 
Glenn W. Peardon, 17/5 (May), 
8 

"Computers' Electronic Voice 
Serves Customers of the Wis
consin Telephone Company," .17/ 
1 (Jan.), 52 

"Computers in the Factory (Part 
1)," by David W. Brown, 17/7 
(July), 38 

"Computers in the Factory (Part 
2) ," by David W. Brown, 17/8 
(Aug.), 50 

"Computers in High Schools -- A 
'Hands On' Approach," by Joan 
K, Fine, 17/3 (March), 26 

"Computers and Moral Questions," 
by Edmund C. Berkeley, 17/3 
(March), 7 

"Computers and Moral Questions 
-- Comments," from Ernest D. 
Chu, 17/9 (Sept.), 4 

"Computers and Moral Questions 
-- Inventory of Pieces Publ ish
ed 1967 in Computers and Auto
mation," 17/3 (March), 47 

"Computers -- A New Public Util
i ty," based on an article by 
Len Carter in the Ottawa Jour
nal, Ottawa, Canada, June 25, 
1968, 17/8 (Aug.), 31 

"Computers Open New Path to 
Rapid Promotions in Business," 
by Greg Zenner, 17/2 (Feb.), 
35 

"Computer Is Operating Drilling 
Rig for Humble Oil," 17/2 
(Feb.), 43 

"Computers are Penetrating all 
Functional Areas of Business," 
17/3 (March), 14 

"Computers Playa Major Role in 
Mass i ve Heart Disease Study," 
17/1 (Jan.), 52 

"Computers -- and World Law," 
17/3 (March), 15 

Computing center, "Regional Com
puting Center Established at 
Carnegie-Mellon Insti tute," 
17/8 (Aug.), 56 . 

COMPUTING CENTERS: 17/5 (May), 
58; 17/9 (Sept.), 59 

Computing and data processing 
services, "Roster of Organiz
ations Offering Computing and 
Data Processing Services," 17/ 
6 (June), 65 

Computing laboratory, "How a Cen
tral Computing Laboratory Can 
Help Industry," by Dr. Richard 
F. Clippinger, 17/11 (Nov.), 42 

Computing services, "Roster of 
Organizations Offering Commer
cial Time-Shared Computing 
Services," 17/6 (June), 70 

"Computing and Software, Inc. Ac
quires West Coast Trade Schools, 
Inc. of Los Angeles," 17/1 
(Jan.), 54 

"Concentric Circles I" by Lawrence 
Nolan, Annual Computer Art Con
test, 17/8 (Aug.), 24 

"The Concept of the 'Data Analy
s is and Control Catalog' for 

Management Information Sys
tems," by William B. Stevens, 
17/4 (Apr.), 40 

Conference, "1969 Spring Joint 
Computer Conference -- Call for 
Papers," by T. H. Bonn, 17/7 
(July), 17 

"Congress has not Really Entered 
the Computer Age -- and Should," 
by Congressman Will iam S. ~Ioor

head, 17/8 (Aug.), 28 
Conner, Arthur N. Jr .. "Excellent 

Magazine," 17/11 (Nov.), 4 
Constantine, Larry L., "The Pro

gramming Profession, Program
ming Theory, and Programming 
Education," 17/2 (Feb.), 14 

Consulting firm, "Digimatics Inc .. 
New Consul ting Firm," 17/3 
(March), 52 

Consulting services, "Roster of 
Organizations Offering Consul
ting Services in the Computer 
Field," 17/6 (June), 80 

Cont inuous curves, "Analog Com
puter Enhances Resolution of 
Continuous Curves Produced by 
Instruments," 17/11 (Nov.), 49 

"Contract Cost Control System," 
17/12 (Dec.), 60 

Contnicts -- see "New Contracts" 
"Contributions Welcome to 'Who's 

Who in the Computer Field'," 
17/8 (Aug.), 32 

"Contributions Welcome to 'Who's 
Who in the Computer Field'," 
from J. G. Shofer and the Edi
tor, 17/2 (Feb.), 12 

Control catalog, "The Concept of 
the 'Data Analysis and Control 
Catalog' for Management Infor
mation Systems," by William B. 
Stevens, 17/4 (Apr.), 40 

Control Data: "Common Airlines 
Reservations System from Con
trol Data," 17/8 (Aug.), 60 

"Preliminary Negotiations are 
Completed for Acquisition of 
American Business Systems by 
Control Data," 17/9 (Sept.), 
58 

"Control Data Acquires C-E-I-R, 
Inc .. " 17/1 (Jan.), 54 

"Control Data Announces New Long
Term Lease Plan," 17/5 (May), 
58 

"Control Data Awards $13,000 in 
Scholarships for Study at COl," 
17/7 (July), 50 

"Control Data Canada, Ltd. Opens 
New Data Center," 17/5 (May), 
58 

Control Data Corp., "Reach Pre
liminary Agreement for Acquisi
tion of Electronic Associates 
Inc. by Control Data Corpora
tion," 17/4 (Apr.), 59 

"Control Data Corporation and 
Electronic Associates, Inc. 
End Acquisition Negotiations," 
17/7 (July), 47 

"Control Data Corporation Plays 
Increasingly Important Role in 
World Computer Market," by Ted 
Schoeters, 17/2 (Feb.), 20 

"Control Data Develops High Per
formance Magnetic Tape Trans
port," 17/1 (Jan.), 59 

Control Data executive, "Swen A. 
Larsen, Former Control Data 
Executive, Forms New Computer 
Firm," 17/10 (Oct.), 67 

"Control Data Institute is Build
ing a Campus-Type Computer 
Training Facility," 17/10 (Oct.), 
59 

"Control Data Insti tute Offers 
New Approach to Programming In
struction for Computer less 
Schools in N.E.," 17/12 (Dec.), 
59 

"Control Data and Swedish Firm 
Sign Scandinavian Trade Pact," 
17/8 (Aug.), 54 

Control Equipment Corp., "Port
able Digital Data Logger from 
Control Equipment Corp,," 17/3 
(March), 57 

Control keyboard console, "Fabri
Tek Introduces New Control Key
board Console for BI-TRAN SIX 
Computer," 17/10 (Oct.), 61 

"Control Program for Communicable 
Diseases Uses Computerized Sys
tem," 17/12 (Dec.), 58 

"Conversational Data Terminal 
from Datel Corporation Doubles 
as Office Typewri ter," 17/8 
(Aug.), 61 

"Converting Staff to a Computer: 
Two Views," by Elsbeth Ganguin 
and Ronald Yearsley, 17/10 
(Oct.), 10 

"Cook Electric Company and Lab
oratory for. Electronics Agree 
To Merge," 17/2 (Feb.), 45 
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Cooley, E. F .. "Electronic Equip
ment Applied to Periodic Bil
ling," 17/10 (Oct.), 51 

Cooper, W. R. -- see "World Re
port -- Australia" 

Cooperative educational computer 
facility, "North Carolina Uni
versi ties Arrange Cooperative 
Educational Computer Facility," 
17/12 (Dec.), 59 

Core memory: "Data-Stor lOOT 
Core Memory from Data-Ram 
Corporation," 17/9 (Sept.), 
61 

"One Microsecond Core Memory 
by Lockheed Electronics," 17/ 
11 (Nov.), 52 

Core memory system: "Philips 
Offers Inexpensive Bookshelf
Type Core Memory System," 
17/9 (Sept.), 61 

"Small Capaci ty Core Memory 
System from Electronic Mem
ories," 17/1 (Jan.), 56 

Core stacks, "New Core Stacks 
Double Memory Size in Hewlett
Packard's 2116 Series Compu
ters," 17/11 (Nov.), 49 

Corliss, William R. and Edwin G. 
Johnson, "Teleoperators and 
Human Augmentation," 17/7 
(July), 16 

"Corning Glass Works Introduces 
Low-Cost Glass Memory Modules," 
17/5 (May), 61 

"Correction," 17/10 (Oct.), 63 
"Correction," from DA. Salomon 

M. Dorf Rudich, 17/4 (Apr.), 9 
"Correspondents Found," from M. 

J. Frost, 17/5 (May), 9 
Coupler, "One Computer Talks to 

Another wi th Datametr ics' Cou
pler," 17/10 (Oct.), 64 

"Courant Tnsti tute at New York 
Univ. Ties 3 Institutions to 
Its CDC 6600," 17/8 (Aug.), 55 

"Course C12, II from Lynn Coburn, 
17 /9 (Sept.), 4 

Courses: "Brandon Systems In
stitute Schedules Four New 
Data Processing Courses," 17/ 
3 (March), 53 

"Roster of Commercial Organiza
tions Offering Cour·ses, Train
ing, or Instruction in. f.om
puting, Programming or Sys
tern," 17/6 (June), 73 

COVER STORY: "Almost a Million 
Components per Square Inch Us
ing New Bell Techniques," 17/7 
(July), 55 

Craigmile, Gary, and Kerry Strand, 
"Hummingbird," Annual Computer 
Art Contest, 17/8 (Aug.), I, 8 

Craigmile, Gary, Kerry Strand, 
and Larry Jenkins, "Plexus," 
Annual Computer Art Contest, 
17/8 (Aug.), 15 

Craven, Michael H., "Abraham Lin
coin," Annual Computer Art Con
test, 17/8 (Aug.), 17 

Credifier's, "NCR to Market Cred
ifier's Credit-Inquiry System," 
17/7 (July), 47 

Credi t card, "War on Credi t Card 
Fraud Assisted by Computer," 
17/0 (Aug.), 53 

Credi t-inquiry system, "NCR to 
Market Credifier's Credit-In
quiry System," 17/7 (July), 47 

"Credit and Inventory Control 
System for Retail Store Manage
ment," 17/11 (Nov.), 50 

Cremeans, John E .. "The Trend in 
Simulation," 17/1 (Jan.), 44 

Cr ime, "UNICRIM (Uniform Crime 
Reporting System)," 17/11 (Nov.), 
54 

Cronsberg, Sidney J. and the Ed
i tor, "Computer Directory and 
Buyers' Guide -- Comments," 17/ 
9 (Sept.), 12 

"Crop Production Studies Helping 
Determine Best Environmental 
Conditions for Maxiumum Yields," 
17/12 (Dec.), 58 

Crude oil, "PDP-8/S Computers Con
trol Delivery of 200M Barrels 
Per Year of Crude Oi 1," 17/12 
(Dec.), 57 

Crystal Data Center, "National 
Bureau of Standards Institute 
for Materials Research Applies 
Automation at the Crystal Data 
Center," 17/2 (Feb.), 42 

Currencies, "Foreign-Money Vend
ing Machine Offers Choice of 
Eight Different Currencies," 
17/4 (Apr.), 67 

Cushing, John, "Computer Train
ing Schools," 17/10 (Oct.), 4 

"Custom-Made School Lessons Pro
vided by IBM Computer," 17/3 
(March), 54 

"Cybernumerics," by II. Phil ip 
Peterson, Annual Computer Art 

Contest, 17/8 (Aug.), 21 
Cybetronics, Inc., "Kybe Corpora

tion is New Name for Cybetron
ics, Inc. ," 17/11 (Nov.), 58 

UA Salomon M. Dorf Rudich, "Cor
rection," 17/4 (Apr.), 9 

DAMPS, "Data Acquisition Multi
programming System (DAMPS)," 
17/1 (Jan.), 57 

DASA, "Mohawk Data Sciences To 
Acquire DASA," 17/2 (Feb.), 45 

DASA Corporation, "CATACALL Mes
sage Composer from DASA Corp
oration," 17/3 (March), 58 

"DC-51 Magnetic Core Memory" (in 
Annual Pictorial Report), 17/ 
12 (Dec.), 35 

DATRAC IV, "Analog-to Digital 
Converter, DATRAC IV, from 
EPSCO, Inc .... 17/2 (Feb.), 49 

"DC-6024 Digital Computer" (in 
Annual Pictorial Report), 17/12 
(Dec.), 33 

DDP-5l6, "Honeywell Announces 
Ruggedized Computer, DDP-516," 
17/5 (May), 60 

DDP-324 computer, "Honeywell An
nounces DDP-324 Computer," 17/4 
(Apr.), 62 

DI/AN Controls, Inc., "Space Sel
ector Terminal by Ol/AN Con
trols, Inc. ," 17/7 (July), 54 

DPMA, "A Standards Committee for 
Pri vate Data Processing Schools 
Has Been Formed by DPMA," by 
Education Dept., DPMA, 17/7 
(July), 12 

"DPMA 196B Research Grants Avail
able," 17/1 (Jan.), 12 

"DPMA Syllabus for Certificate 
in Data Processing," 17/6 
(June), 153 

"OS 9100 Data Station" (in An
nual Pictorial Report), 17/12 
(Dec.), 44 

"DT-1600 -- Low Cost General 
Purpose Computer Announced by 
Data Technology," 17/8 (Aug.), 
57 

Dans iger, Sheldon J., "Proprie
tary Protection of Computer 
Programs," 17/2 (Feb.), 32 

"Data Acquisition Multiprogram
ming System (DAMPS)," 17/1 
(Jan.), 57 

Data acquisition recorders, 
"Beckman 3700 Series Data Ac
quisition Recorders," 17/8 
(Aug.), 61 

Data acquisition and reduction 
systems, "Exhaust Gas Data Ac
quisition and Reduction Sys
tems," 17/8 (Aug.), 57 

Data acquisition system: "Port
able Data Acquisition System 
from Non-Linear Systems, 
Inc .. " 17/11 (Nov.), 52 

"New Family of Data Acquisi
tion Systems from Redcor 
Corp., .. 17/11 (Nov.), 52 

Data analysis, "The Concept of 
the 'Data AnalYSis and Control 
Catalog' for Management Infor
mation Systems," by William B. 
Stevens, 17/4 (Apr.), 40 

"Data-Bank Fire Vault by Wright 
Line Listed by U.L. for Stor
age of EDP Records," 17/5 
(May), 65 

Data Base, "Computers and Auto
mation's Data Base," 17/5 
(May), 16 

"DATACALL Message Composer from 
DASA Corporation," 17/3 (March), 
58 

Data card plants, "Data Documents 
Purchases Four Data Card Plants 
from Sperry Rand," 17/1 (Jan.), 
53 

"Data Collection System from 
Electron Ohio Inc. for Indus
trial Plants," 17/2 (Feb.), 49 

Data communications users, "Tele
mux IV Data Concentrator Cuts 
Line Costs for Data Communica
tions Users," 17/5 (May), 64 

Data coupler, "Portable Data 
Coupler for Use wi th Ordinary 
Telephone," 17/4 (Apr.), 64 

Data Disc, Inc., "Smoother Sur
faced Magnetic Discs Introdu
ced by Data Disc, Inc .... 17/1 
(Jan.),56 

Data display systems, "Ghetto 
Area Residents to use Sanders 
Data Uispl ay Systems in Compu
ter Courses," 17/10 (Oct.), 59 

"Uata Uocuments Purchases Four 
Data Card Plants from Sperry 
Hand," 17/1 (Jan.), 53 

"Ilata General Developing New 
Small Computer Product Line," 

17/9 (Sept.), 57 
"Data Interface Corporation An

nounces Plotter Terminal for 
Time-Share Users," 17/10 (Oct.), 
64 

Data logger, "Portable Digital 
Data Logger from Control Equip
ment Corp .. " 17/3 (March), 57 

Data multiplexing system, "Digi
net 150 Series -- Data Multi
plexing System for Computer 
Time-Sharing Centers," 17/9 
(Sept.), 63 

"DATA I," 17/4 (Apr.), 63 
Data processing: "DPMA Syllabus 

for Cert ificate in Data Pro
cessing," 17/6 (June), 153 

"The Full Control of Opera
tions in Data Processing," 
by Russell W. Fenske, 17/4 
(Apr.), 16 

"International Group for Admin
istrative Data Processing Is 
Formed," 17/1 (Jan.), 13 

"Personnel Requirements in Data 
Processing," by Warren K. 
Gillis, 17/9 (Sept.), 24 

Data process ing courses, "Bran
don Systems Institute Schedules 
Four New Data Processing Cour
ses," 17/3 (March), 53 

Data processing equipment, "Over 
1400 Applic'ations of Electronic 
Computing and Data Processing 
Equipment," 17/6 (June), 124 

Data process ing field, "Buyers' 
Guide to Products and Services 
in the Electronic Computing 
and Data Processing Field," 17/ 
6 (June), 44 

Data processing indus try, "Roster 
of Organizations in the Elec
tronic Computing and Data Pro
cessing Industry," 17/6 (June), 
8 

Data processing schools, "A Stan
dards Commit tee for Private 
Data Processing Schools Has 
Been Formed by DPMA, .. , by Edu
cation Dept., DPMA, 17/7 (July), 
12 

Data process ing services, "Roster 
of Organizations Offering Com
puting and Data Process ing 
Services," 17/6 (June), 65 

"Data Processing Services: Bank
ing's New Produc t," by Dr. 
James A. O'Brien, 17/10 (Oct.), 
40 

Data-process ing technology, "The 
Impact of Data-Process ing Tech
nology on the Legal Profession," 
by Vaughn C. Ball, 17/4 (Apr.), 
43 

"Data Processing Training for 
Managers: Objectives and Cur
riculum Content," by Joel E. 
Ross, 17/9 (Sept.), 16 

"Data Processor Connects Needs 
with Resources During After
math of WaShington Civil Dis
orders," by The Jonker Corp., 
17/7 (July), 15 

"Data Products to Acquire Fair
child's Memory Products Sec
tion," 17/3 (March), 51 

"Data Products Announces New 
DISC fILE , Model 5065," 17/1 
(Jan.), 56 

"Data Products Announces Time/ 
Share DISCfILE," 17/5 (May), 61 

Data-Ram Corporation, "Data-Star 
lOOT Core Memory from Data-Ram 
Corporation," 17/9 (Sept.), 61 

Data science interns, "State Uni
versity of New York Gets Data 
Science Interns," 17/9 (Sept.), 
58 

"Data Sets from Lynch are Fully 
'Compatible' with Western Elec
tric Counterparts," 17/11 
(Nov.), 54 

Data storage, "S/D-500 Data Stor
age and Retrieval System," 17/ 
8 (Aug.), 60 

Data storage system, "SDS Rapid 
Access Data Storage System," 
17/10 (Oct.), 61 

"Data-Store lOOT Core Memory from 
Data-Ram Corporation," 17/9 
(Sept.), 61 

Data Technology, "DT-1600 -- Low 
Cost General Purpose Computer 
Announced by Data Technology," 
17/8 (Aug.), 57 

Data terminal: "Conversat ional 
Data Terminal from Datel Cor
poration Doubles as Office 
Typewriter," 17/8 (Aug.), 61 

"DATAPOR~ Teleprinter Data 
Terminal Travels Anywhere -
Sets up in Minutes," 17/8 
(Aug.), 62 

"Datacom -- A New Bus iness Com
munication Service Being Mar
keted in Canada," 17/4 (Apr.>, 
61 
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Datacoupler. "New Datacoupler 
Links Any Digi tal Tape Record
er to Any Signal Source." 17/ 
10 (Oct.). 65 

"Datacraft Corporation Announces 
Series 6000 Computer System." 
17/10 (Oct.). 60 

Datametrics' coupler. "One Com
puter Talks to Another wi th 
Datametrics' Coupler." 17/10 

"D~~~~O~TT6ieleprinter Data Ter
minal Travels Anywhere -- Sets 
up in Minutes." 17/8 (Aug.). 
62 

Datel Corporation. "Conversa
tional Data Terminal from Da
tel Corporation Doubles as Of
fice Typewriter." 17/8 (Aug.). 
61 

Davidson. Dr. Leon: "Practical 
Considerations in Program 
Patentabili ty." 17/5 (May). 
12 

"Truthful Facts into Computers," 
17/1 (Jan.). 8 

Davis. Sidney. "A Flexible Con
cept for Recruiting Data Pro
cessing Personnel for the 19-
70' s." 17/9 (Sept.). 22 

"Decade Computer Corporation An
nounces Decade 70/2." 17/9 
(Sept.). 60 

Decade counter .... Midgi-Counter·. 
Smallest Decade Counter. by 
Pinlites Inc .... 17/10 (Oct.). 
65 

"The Decade 70. a New General 
Purpose Computer." 17/7 (July). 
52 

Decade 70/2. "Decade Computer 
Corporation Announces Decade 
70/2." 17/9 (Sept.). 60 

"December Edi tor i al -- Correc
tion." 17/1 (Jan.). 14 

Decitek. "Low Speed Tape Reader 
Produced by Decitek." 17/9 
(Sept.). 64 

Dedicated systems. "A New Con
cept in Time Sharing: Dedica
ted Systems Share One Compu
ter." by Gerald J. Smolen. 17/ 
10 (Oct.). 30 

"Deformation of Sharaku." by 
Haruki Tsuchiya. Koj i Fuj ino. 
and Kamoto Ohtake. Annual Com
puter Art Contest. 17/8 (Aug.). 
25 

"Denmark's First Time-Sharing 
Service." 17/11 (Nov.). 57 

Design considerations. "Communi
cations Data Processing Sys
tems: Design Considerations." 
by Lester A. Probst. 17/5 
(May). 18 

Desktop computer: "Wang Labora
tories New Desktop Computer. 
Model 380." 17/5 (May). 59 

"Wang Desk-Top Computer • Learns' 
Programs." 17/10 (Oct.). 60 

"Detecting Proofreading Errors 
Without a Computer." by John 
H. Reddersen. 17/12 (Dec.). 12 

Detroi t area. "Time-Sharing Cen-
ter Opened by New Firm in De
troit Area." 17/9 (Sept.). 60 

"Detroi t Firm Organizes. Sched
ules Dog Shows Using Compu
ter." 17/7 (July). 46 

Deutsch. Arnold R •• "The Growing 
Crisis in Technical Manpower 
in the United States." 17/3 
(March). 14 

"Development of'Technology to 
Produce Global Safety from 
War. Beginning With Safe Ini
tiatives," by Howard G. Kurtz 
and Harriet B.Kurtz. 17/5 
(May). 14 

Diagnostic Center. "Complete Medi
cal Examination at New Computer
ized Medical Diagnostic Center 
Takes Only 2-1/2 Hours." 17/9 
(Sept.). 59 

Dialight Corp •• "Numeric Readouts. 
from Dialight. are Mounted on 
Printed Circuit Boards." 17/11 
(Nov.). 56 

"Different Differences." by Wal
ter Penney. 17/8 (Aug.). 51 

"DIGIAC 301ODD. a Digi tal Logic 
Trainer." 17/3 (March). 53 

. "Diginet 150 Series -- Data Mul
tiplexing System for Computer 
Time-Sharing Centers." 17/9 
(Sept.). 63 

"Diginet Series" (in Annual Pic
torial Report). 17/12 (Dec.). 
41 

"'DigiNet Series' Is GE's Entry 
into the Digital Communica
tions Business." 17/1 (Jan.). 
58 

Digi tal-analog systems. "Adage 
Announces a New Distributor for 
Digital-Analog Systems." 17/4 

36 

(Apr.). 66 
Digi tal communications. ". Digi

Net Series' Is GE' s Entry into 
the Digital Communications Busi
ness." 17/1 (Jan.). 50 

Digital computers: "Characteris
tics of General Purpose Digi
tal Computers." 17/6 (June). 
91 

"ELBIT 100. a New Low Cost Dig
i tal Computer." 17/3 (March). 
55 

"The Impact of Digital Computers 
Upon Steel Works Operations." 
by W. E. Miller. 17/7 (July). 
22 

"A Digi tal Computer With Automat
ic Self-Repair and Majority 
Vote." by Dr. Avizienis. 17/5 
(May). 13 

Digital computer memory. "MDM-X 
Digital Computer Memory." 17/8 
(Aug.). 58 

Digi tal computer system: "Leeds 
& Northrup LN5000 Digital 
Computer System for Process 
Control." 17/8 (Aug.). 56 

"EAI 8400 MOD II. Scientific 
Digi tal Computing System." 
17/1 (Jan.). 55 

Digi tal deflect ion technique. 
"Graphic Display Subsystem 
Provides Digital Deflection 
Techniques." 17/11 (Nov.). 55 

"Digital Equipment Announces Two 
New Low-Cost Computers. PDP-8/L 
and PDP-9/L." 17/8 (Aug.). 56 

Digi tal Equipment Corp •• "Mul ti
Language. Time-Sharing Compu
ter Systems from Digital Equip
ment Corp .... 17/11 (Nov.). 49 

"Digital Equipment Offering 
Leasing Agreement To Schools." 
17/5 (May). 56 

Digital incremental plotters. 
"Chartpaper for Digital Incre
mental Plotters by CALMA Com
pany." 17/10 (Oct.). 65 

Digi tal logic trainger. "DIGIAC 
201ODD. a Digital Logic Train
er." 17/3 (March). 53 

Digital peripheral field. "Para
gon .Systems Enters Digital Per
ipheral Field." 17/2 (Feb.). 44 

Digital plotter. "Houston Instru
ment Introduces New Digi tal 
Plotter." 17/5 (May). 63 

Digi tal tape recorder. "New Data
coupler Links Any Digi tal Tape 
Recorder to Any Signal Source." 
17/10 (Oct.). 64 

"Digi tek Agrees to Acquire Meas
urement Analysis Corp •• " 17/3 
(March). 52 

Digitizing system. "Grafacon 205-
1 Magnetic Tape Digitizing Sys
tem." 17/2 (Feb.). 50 

"Digi tmatics Inc •• New Consul t
ing Firm." 17/3 (March). 52 

Digitronics Corp •• "Acoustic
Coupled Data Set from Digi tron
ics Corp •• " 17/5 (May). 63 

"Digitronics Model 2540 Perfora
ted Tape Reader." 17/2 (Feb.). 
50 

DiLeonardo. D. J .. "Sliced Nu
clear Reactor." Annual Compu
ter Art Contest. 17/8 (Aug.). 
23 

"Direct Access Storage System 
for UNIVAC 9000 Series." 17/2 
(Feb.). 46 

Directory Information. "Verifi
cation of Computer Directory 
Information." from I. J. Kusel 
and the Editor. 17/8 (Aug.). 
30 

Disadvantaged. "Computer Train
ing for the Disadvantaged." 
by Sharry Langdale. 17/11 
(Nov.). 39 

Disc. "RCA Disc Operating Sys
tem (DOS)." 17/8 (Aug.). 60 

Disc drive. "Memorex 630 Series 
Disc Drive." 17/2 (Feb.). 46 

Disc-equipped version. "GE Un
veils Disc-Equipped Version 
of the GE-405 Computer." 17/7 
(July). 51 

Disc memories. "Thirteen Track 
Flying Head for Disc Memories 
from Applied Magnetics." 17/8 
(Aug.). 58 

Disc pack. "Pack-Scan I -- Disc 
Pack Tester and Certifier." 
17/11 (Nov.). 56 

Disc-storage system. "Modular 
3rd Generation DiSC-Storage 
System from Computer Peripher
als Corp .... 17/11 (Nov.). 53 

DISCfILE: "Data Products An
nounces New DISCfILE. Model 
5065." 17/1 (Jan.). 56 

"Data Products Announces Time/ 
Share DISCfILE." 17/5 (May). 
61 

Annual Index 

Disc packs. "Potter AULOGIC Makes 
50% Storage Capaci ty Increases 
Possible for all Disc Packs 
and 1.600 BPI Tape Handlers." 
17/1 (Jan.). 57 

Di sk dr i ve. "Potter DD4311 Di sk 
Drive is IBM Compatible." 17/ 
8 (Aug.). 61 

"Disk Liberator." 17/7 (July). 
53 

Disk pack. "Caelus Memories. Inc. 
Provides 3-Year Warranty on 
Disk Pack." 17/7 (July). 48 

Display terminal. "TEC Data
Screen Display Terminal Com
bines Fixed and Variable Mes
sage Display." 17/2 (Feb.). 50 

"DOCUMATIC." 17/11 (Nov.). 53 
"Document Reader-Sorter Especial

ly for Bankers." 17/10 (Oct.). 
64 

"Documentary Evidence for Court 
Case Organized by Computer at 
Information Engineering." 17/ 
2 (Feb.). 42 

Doelling. Norman. "Computer Re
sources Shar ing -- Some Com
ments and Predictions." 17/10 
(Oct.). 36 

Dog shows. "Detroit Firm Organ
izes. Schedules Dog Shows Us
ing Computer." 17/7 (July). 46 

Donnelley. R. R. & Sons. "Com
plete Pages Produced in Ten 
Seconds or Less -- at R. R. 
Donnelley & Sons." 17/11 
(Nov.). 46 

Dresser Industries, "Specifica
tion Handbook for Supervisory 
Control Systems. from Dresser 
Industries." 17/11 (Nov.). 57 

Dreyer. Leonard. "Pri ndples of 
a Two-Level Memory Computer." 
17/5 (May). 40 

Drilling rig. "Computer is Opera
ting Drilling Rig for Humble 
Oil." 17/2 (Feb.). 43 

Drivers' licenses. "New York State 
System Duplicates Drivers' Li
censes Via Remote Terminals." 
17/9 (Sept.). 55 

Dri ving simulator. "GM Engineers 
Developing Driving Simulator." 
17/5 (May). 66 

Drum memory. "Small. High-Dens ity 
Drum Memory Announced by Ver
mont Research Corp .... 17/7 
(July). 53 

Drums. "Honeywell Adds High-Speed 
Drums for Mass Storage to Its 
Product Line." 17/9 (Sept.). 61 

Dual process ing computer. "Varian 
Data 520/i Dual Processing Com
puter." 17/9 (Sept.). 60 

Duggan. Michael A •• "Reapportion-
ment Cases." 17/1 (Jan.). 8 

Dura converters. "Full ASCII Code 
Now Available on Dura Conver
ters." 17/4 (Apr.). 65 

Dusting. "Portable Air Spray for 
Delicate Dusting." 17/11 (Nov.). 
56 

Dyes. "Computer Formul ates Dyes. 
Matches Colors for Today' s 
Brighter Fas hion Shades." 17/ 
10 (Oct.). 58 

"Dynamics Research Corp. Enters 
Computer Market with Low-Cost 
Machine." 17/10 (Oct.). 60 

~ 

EAI. "100-V Analog/Hybrid Compu
ting System from EAI." 17/11 
(Nov.). 50 

"EAI 8400 MOD II. Scientific Di
gital Computing System." 17/1 
(Jan.). 55 

EDP records. "Data-Bank Fire 
Vaul t by Wright Line Listed by 
U .L. for Storage of EDP Re
cords." 17/5 (May). 65 

EDP service ... ADAPSO Suit To Bar 
Banks from Selling EDP Service 
Is Rejected." 17/2 (Feb.). 51 

EDP Service Bureau. "How to ChOOSE 
and Use an EDP Service Bureau." 
17/3 (March). 10 

EECC. "A-D Converter From EECO 
Provides 250.000 Conversations/ 
Second." 17/11 (Nov.). 55 

"EG&G Enters Agreement to Acquire 
Wolf Research and Development 
Corporation." 17/3 (March). 52 

E.L.1. Computer Time Sharing. 
"E.L.1. Industries. Inc. Forms 
New Subsidiary -- E.L.I. Compu
ter Time Sharing." 17/10 (Oct.) 
66 

"E.L.1. Industries. Inc. Forms 
New Subsidiary -- E.L.1. Compu
ter Time Sharing." 17/10 (Oct.) 
66 

EPSCO. Inc •• "Analog-to-Digi tal 
Converter DATRAC IV. from EPS-

CO. Inc .... 17/2 (Feb.). 49 
Earth science. "Nationwide Earth 

Science Computer Network is 
Now Operational." 17/7 (July). 
tl5 

Eckman. Donald P •• "Award to be 
Given for Outstanding Contribu
tion in the Field of Automatic 
Control." 17/2 (Feb.). 13 

Edi tor -- see "Le"t ters to the 
Edi tor" 

Editor's desk -- see "Across the 
Edi tor' s Desk" 

EDITORIAL: "Access to a Computer 
for Every Computer Person -
Are We There?" by Edmund C. 
Berke ley. 17/12 (Dec.). 6 

"Access to Information and a 
Mailing List of All Computer 
People." by Edmund C. Berke
ley. 17/1 (Jan.). 6 

"Access to Information and a 
Mailing List of all Computer 
People -- II." by Edmund C. 
Berkeley. 17/4 (Apr.). 7 

"Applications and Nonapplica
tions of Computers." by Ed
mund C. Berkeley. 17/6 
(June). 6 

"The Catching of Errors by In
spection -- and Particularly 
Proofreading Errors." by Ed
mund C. Berkeley. 17/9 
(Sept.). 6 

"Computers and Moral Questions." 
by Edmund C. Berkeley. 17/3 
(March). 7 

"How to Obfuscate. and How Not 
To." by Edmund C. Berkeley. 
17/5 (May). 7 

"How to Spoil One' s Mind -- as 
Well as One's Computer." by 
Edmund C. Berkeley. 17/8 
(aug.). 6 

"Operation Bootstrap in the 
Computer Field." by Edmund 
C. Berkeley. 17/11 (Nov.). 6 

"The Problem of Keeping Up 
With One's Reading." by Ed
mund C. Berkeley. 17/2 (Feb.) 
8 

"Remote Batch Processing and 
Other Good New Ideas in the 
Computer Field." by Edmund 
C. Berkeley. 17/10 (Oct.). 6 

"Who's Who in the Computer 
Field -- and Who are the Dis
t inguis hed Computer People?" 
by Edmund C. Berkeley. 17/7 
(July). 6 

Education: "Automating Bet ter 
Education." from Enoch Haga. 
17/11 (Nov.). 4 

"Computers and Education." from 
Charles Hutchinson. 17/7 
(July). 4 

"Computers and Education," 
from Charles Hutchinson. 17/ 
8 (Aug.). 4 

"Computers and Education." from 
Glenn W. Peardon. 17/5 (May). 
8 

"There Is a Crying Need for 
Improvement in the Technique 
of Education." by Dick H. 
Brandon. 17/1 (Jan.). 40 

Education Dept •• DPMA. "A Stand
ards Commi ttee for Pr i vate 
Data Processing Schools Has 
Been Formed by DPMA." 17/7 
(July). 12 

EDUCATION NEWS: 17/2 (Feb.). 45; 
17/3 (March). 53; 17/4 (Apr.). 
59; 17/5 (May). 58; 17/7 (July). 
49; 17/8 (Aug.). 56; 17/9 
(Sept.). 50; 17/10 (Oct.). 59; 
17/12 (Dec.). 59 

"Education Through Remote Termi
nals -- The University of Geor
gia Computer Network." by 
James L. Carmon. Ph.D •• 17/3 
(March). 18 

Ehlers. Marvin W •• "ACM National 
Conference in Augus t 1968 -
Call for Papers." 17/1 (Jan.). 
14 

"Elbi t Co:nputers Ltd. has Moved 
up to the Number Two Spot Am
ong Small Computer Manufact
urers on the Continent." 17/ 
11 (Nov.). 58 

"ELBIT 100. a New Low Cost Digi
tal Computer." 17/3 (March) • 
55 

Electron beam. "Two Mile Long 
Electron Beam Probes Atom With 
Aid of Computer." 17/2 (Feb.). 
43 

Electron Ohio Inc •• "Data Col
lection System from Electron 
Ohio Inc. for Industrial Plan
ts." 17/2 (Feb.). 49 

Electronic Associates. "First 
Hybrid-Digital X-Y Plotter In
troduced bv Electronic Associa
tes." 17/7 (July). 54 

Electronic Associations. Inc.: 
"Control Data Corporation and 
Electronic Associates. Inc. 
End Acquisition Negotiations." 
17/7 (July). 47 

"Reach Preliminary Agreement 
for Acquisition of Electronic 
Associates Inc. by Control 
Data Corporation." 17/4 
(Apr.). 59 

"Electronic Box Offices" (in An
nual Pictorial Report). 17/12 
(Dec.). 46 

Electronic circuit design. "Com
puter Graphics in Electronic 
Circuit Des ign." by J. Robert 
Logan. 17/11 (Nov.). 28 

Electronic computing: "Buyers' 
Guide to Products and Ser
vices in the Electronic Com
puting and Data Processing 
Field." 17/6 (Jun.). 44 

"Over 1400 Applications of Elec
tronic Computing and Data 
Processing Equipment." 17/6 
(June). 124 

"Roster of Organizations in the 
Electronic Computing and Data 
Processing Industry." 17/6 
(June). 8 

"Electronic Devices Can Protect 
Privacy As Well As Invade It." 
by John E. Foster. 17/5 (May). 
15 

"Electronic Equipment Applied to 
Periodic Billing." by E. F. 
Cooley. 17/10 (Oct.). 51 

Electronic Memories. "Small Car
acity Core Memory System from 
Electronic Memories." 17/1 
(Jan.). 56 

"Electronic Memories Adds 900 
Nanosecond System To Nanomem
ory Line." 17/2 (Feb.). 47 

"Electronic Memories Inc. Adds 
New Storage Capacity to MICRO
MEMORyT 1000 System." 17/10 
(Oct.). 61 

"Electronic Money Counters to 
Aid Tax Collectors of Nevada." 
17/3 (March). 51. 

Electronic ocean. "Computers 
Create Electronic Ocean at 
Honeywell Lab." 17/8 (Aug.). 
53 

"Electronic Test-Scorer Provides 
High-Speed Grading." 17/3 
(March). 53 

Electronic voice, "Computer's 
Electronic Voice Serves Cus
tomers of the Wisconsin Tele
phone Company." 17/1 (Jan.). 
52 

Elkind. Edward. "Computer Pro
fess ionals for Peace (CPP) Are 
Programming a Computer to Pro
duce Voting Lists to Aid Peace 
Candidate Campaigns." 17/7 
(July). 14 

"Elliott Process Automation and 
Compagnie Generale D' Automa
tisme To Pool Experience." 17/ 
1 (Jan.). 55 

"Embezzling Primer" from J.C. 
Stephenson. Jr .. 17/4 (Apr.). 
9 

Encoders. "Librascope' s New Op
tical Shaft Encoders." 17/10 
(Oct.). 65 

Encyclopedic. tutorial. "Both 
·Encyclopedic. Tutorial' and 
• Information-Dispensing' Infor
mation Retrieval Systems Should 
Receive Emphasis." 17/11 (Nov.). 
20 

England. "Immediate Nationwide 
Information About Job Vacancies 
in England." 17/1 (Jan.). II 

Entry system. "New Data Entry 
System Speeds up Input and Re
duces Cost." 17/11 (Nov.). 55 

Envelope addressing. "Computer
Pak. for Computer-Printer En
velope Addressing." 17/11 (Nov.), 
56 

Env ironmental conditions. "Crop 
PrOduction Studies Helping De
termined Best Environmental 
Condi tions for Maximum Yields." 
17/12 (Dec.). 58 

"Environmental Control of Build
ings Through Use of Computers." 
17/11 (Nov.). 47 

Epley. Donald L •• "1969 IEEE Com
puter Group Conference Call for 
Papers." 17/10 (Oct.). 12 

"An Errant Computer Throws Whole
sale Grocer's Business into 
Turmoil." 17/5 (May). 14 

Errors. "The Catching of Errors by 
Inspection -- and Particularly 
Proofreading Errors." by Edmund 
C. Berkeley. 17/9 (Sept.). 6 

Errors in computing election re
turns. "A Flaw in Programming 
Caused the Errors in Computing 
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Election Returns." 17/12 (Dec.). 
63 

"Essex Plant Computer Tests Therm
ostats Automatically." 17/2 
(Feb.). 41 

Europe: "Bakkenist Auerbach N. V •• 
Computer Consul ting Firm. 
Formed in Europe." 17/4 (Apr.). 
59 

"Leasco Begins Operations in 
Europe -- to Lease Computers 
in Five Countries." 17/3 
(March). 51 

"Evaluating Computer Training 
Schools." from A. H. Franking. 
17/5 (May). 8 

"Evaluating EDP Service Bureaus 
-- And Consulting Firms." by 
Dennis D. Sheaks. 17/12 (Dec.). 
10 

Evans. Dr. David C.. "Utah Com
puter Researchers Create • Idea 
Photographs'." 17/2 (Feb.). 11 

"Excellent Magazine." from Arthur 
N. Conner. Jr •• 17/11 (Nov.). 4 

"Exhaust Gas Data Acquisition and 
Reduction Systems." 17/8 (Aug.). 
57 

Expectation. "POLE (Public Opin
ion Logical Expectation)." 17/ 
10 (Oct.). 63 

Export credits. "All Bank Export 
Credits Should Be Exempted from 
Present Ceilings." by Richard 
Bliss. 17/4 (Apr.). 11 

"EXTENDED BASIC." 17/11 (Nov.). 
53 

"Extreme Environment Tape Makes 
Computer Operation Possible in 
Extremes of Heat and Cold." 17/ 
1 (Jan.). 60 

"FCC Inquiry and Applications of 
Computers t II from H. Y. Green
berg. 17/2 (Feb.). 6 

"FLIRT (Fortran Logical Informa
tion Retrieval Technique)." 17/ 
12 (Dec.). 61 

"Fabri-Tek Introduces New Control 
Keyboard Console BI-TRAN SIX 
Computer." 17/10 (Oct.). 61 

"Facsimile Newspapers in Homes. 
Visioned in 1909." by M. K. 
Ramdas. 17/5 (May). 16 

Factory: "Computers in the Fac
tory (Part ll." by David W. 
Brown. 17/7 (July). 38 

"Computers in the Factory (Part 
2)." by David W. Brown. 17/8 
(Aug.). 50 

Fairchild's memory products sec
tion. "Data Products to Acquire 
Fairchild's Memory Products 
Section." 17/3 (March). 51 

"Farrington Manufacturing Co. 
Acquires New Process for Photo
Etching Plastic." 17/5 (May). 
58 

Fashion shades. "Computer Formu
lates Dyes. Matches Colors for 
Today's Brighter Fashion 
Shades," 17/10 (Oct.), 58 

"Fas t New Tape Reader Feeds IBM 
~IT/ST Tape Cartridge Into IBM 
360 Computer in 15 Seconds." 
17/9 (Sept.). 64 

"Faul Associates Announces New 
Time-Sharing Program." 17/7 
(July). 50 

Federal Communications Commis
sion. "New Proposals Filed by 
AT&T wi th Federal Communica
tions Commission." 17/10 (Oct.), 
67 

"Feedback Ltd.' s Low-Cost Compu
ter Trainer Covers Wide Range 
of Binary Operations." 17/10 
(Oct.). 61 

Fenske, Russell W •• "The Full 
Control of Operations in Data 
Processing." 17/4 (Apr.). 17 

"Ferroxcube Announces Compact, 
Low-Cost Memory System Wi th 
Random Access." 17/1 (Jan.). 55 

FIFTEEN YEARS AGO IN COMPUTERS 
AND AUTOMATION: 17/5 (May). 
50; 17/10 (Oct.). 51; 17/12 
(Dec.). 52 

"Compiling Routines." by Dr. 
Grace M. Hopper. 17/3 (March). 
45 

"Computers in the Factory (Part 
ll." by David W. Brown. 17/7 
(July). 38 

"Computers in the Factory (Part 
2)." by David W. Brown, 17/8 
(Aug.). 50 

"Gypsy. Model VI. Claude Shan
non. Nimwit and the Mouse." 
by George A. W. Boehm. 17/1 
(Jan.). 49 

"How a Central Computing Lab
oratory Can Help Industry." 

by Dr. Richard F. Clippinger. 
17/11 (Nov.). 42 

"Mechanical Translation." by 
Andrew D. Booth. 17/4 (Apr.). 
54 

"Who Will Man the New Digital 
Computers?" by John W. Carr 
III. 17/9 (Sept.). 37 

"Fifth Annual Computer Program
ming Contest for Grades 7 to 
12." 17/1 (Jan.). 12 

File-card. "UNIVAC Developes New 
• File-Card' and Method of Pro
cessing Information Records." 
17/5 (May). 66 

Filing. "Southern Pacific Rail
road Does Filing by Television 
Signals," 17/10 (Oct.), 57 

Film. "Improving Man-Computer 
Graphical Communication De
scribed in New Film" 17/5 
(May). 58 

Film series. "Computer Tutorial 
Film Series by Computer Meth
ods Corp •• " 17/7 (July). 49 

"Filmstrip Projector" (in Annual 
Pictorial Report). 17/12 (Dec.). 
44 

FINANCIAL AND BUSINESS NEWS: 17/ 
5 (May), 67; 17/9 (Sept.). 65; 
17/10 (Oct.). 67; 17/12 (Dec.). 
63 

Financial insti tutions, "Computer 
Sciences Corp.' s Computer-Based 
Instant Accounting Service for 
Financial Institutions," 17/4 
(Apr.). 60 

Financial services. "Roster of 
Organizations Specializing in 
Leasing or Financial Services 
in the Computer Field." 17/6 
(June). 88 

Fine, Joan K., "Computers in 
High Schools -- a • Hands On' 
Approach." 17/3 (March). 26 

Fire research. "U.S. Forest Ser
vice is Using Computers to Aid 
Fire Research." 17/3 (March). 
50 

Fire vault. "Data-Bank Fire Vault 
by Wright Line Listed by U.L. 
for Storage of EDP Records." 
17/5 (May). 65 

"First Hybrid-Digital X-Y Plot
ter Introduced by Electronic 
Associates," 17/7 (July). 54 

"First Patent for Software Sort
ing System Granted to Applied 
Data Research." 17/8 (Aug.). 
54 

"First Supersonic Airport Gets 
First. Driverless, Trackless 
Passenger Train." 17/1 (Jan.), 
61 

"The Fisherman." by Kerry Strand. 
Annual Computer Art Contest, 
17/8 (Aug.). 9 

Fisher-Stevens. Inc., "Bureau 
of National Affairs Inc. Ac
quires Fisher-Stevens, Inc. I" 
17/3 (March). 52 

"Fixed Asset Accounting." 17/10 
(Oct.), 62 

"A Flaw in Programming Caused the 
Errors in Computing Election 
Returns." 17/12 (Dec.). 63 

Flesch. Rudolf. "How to Talk 
about Computers." 17/5 (May). 
50 

"A Flexible Concept for Recrui t
ing Data Processing Personnel 
for the 1970·s." by S,idney 
Davis. 17/9 (Sept.). 22 

"Flexible Multilayered Printed 
Circuit Developed by Tyco's 
Electralab Division." 17/8 
(Aug.). 63 

"The Flood of Automatic Compu
ters." by Neil MaCdonald, 17/ 
12 (Dec.). 52 

Flood evacuation. "Vancouver Sub
urb Uses Computer to Prepare 
for Flood Evacuation." 17/9 
(Sept.). 55 

Flow chart kits t "Magnetic 'Flow 
Chart' Ki ts by National Cyber
netics." 17/10 (Oct.). 65 

"FLOWGEN/F-l." 17/11 (Nov.). 53 
"FORCE-III." 17/4 (Apr.). 64 
Ford Motor Company. "A Glimpse 

at the Future in Computer Cen
ters -- The Technical Computer 
Center at Ford Motor Company." 
17/1 (Jan.). 20 

"Foreign-Money Vending Machine 
Offers Choice of Eight Differ
ent Currencies." 17/4 (Apr.). 
67 

Fores t service. "u. S. Fores t Ser
vice is Us ing Computers to Aid 
Fire Research." 17/3 (March). 
50 

Forgeries. "Computer May Help De
tect Forgeries of Priceless 
Porcelain." 17/7 (July). 47 

"Forks and Computers -- and Serv
ing the Changing World." 17/7 
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(July). 42 
FORTRAN: "Honeywell States Pol i

cy on COBOL and FORTRAN." 17/ 
4 (Apr.). 58 

"ICS Extended FORTRAN." 17/9 
(Sept.). 62 

Forum -- see "Multi-Access Forum" 
Foster. John E •• "Electronic De

vices can Protect Privacy as 
Well as Invade It." 17/5 (May). 
15 

"Fototronic-CRT Typeset ter." 17/8 
(Aug.). 57 

"425 Computer Programs Available." 
17/3 (March). 15 

"Four Top Computer Management Of
ficials Form Computer Learning 
Corp. ," 17/2 (Feb.), 44 

"1401 Simul at or ." 17/9 (Sept.). 
62 

"4th Australian Computer Confer
ence. Adelaide. South Austra
lia, August 1969 -- Call for 
Papers." by Dr. G. W. Hill. 17/ 
8 (Aug.). 32 

France, A. M., "Inspiralation," 
Annual Computer Art Contest. 
17/8 (Auy.). 11 

Franking. A. H •• "Evaluating Com
puter Training Schools." 17/5 
(May). 8 

Fraser Uni versi ty. "Automated 
Teaching in Biology Saves 
Money at Fraser University." 
17/1 (Jan.). 12 

French computers. "IRIS 50 -
First of Series of New French 
Computers." 17/11 (Nov.). 48 

"French-USSR Symposium on Auto
mation and Man." 17/5 (May). 
15 

Frost. M. J.: "Correspondents 
Found." 17/5 (May), 9 

"Progr ammer /Corresponden t 
Sought." 17/2 (Feb.). 6 

Fruit trees. "Analog Computer 
Simulates Fruit Trees to De
termine Reactions to Varying 
Forces." 17/1 (Jan.). 51 

Fry. Bernard M .. "American So
ciety for Information Science 
is Created." 17/1 (Jan.). 13 

Fuj ino. Koj i. Haruki Tsuchiya. 
and Kamoto Ohtake. "Deforma
tion of Sharaku." Annual Com
puter Art Contest. 17/8 (Aug.). 
25 

"Full ASCII Code Now Available 
on Dura Converters." 17/4 
(Apr.). 65 

"The Full Control of Operations 
in Data Processing." by Russell 
W. Fenske. 17/4 (Apr.). 17 

Furth. Stephen E.. "Automated Re
trieval of Legal Information: 
State of the Art." 17/12 
(Dec.). 25 

"The Future of Computer Communi
cations -- and the Small Peri
pheral Equipment Manufacturers;' 
by Ted Schoeters, 17/4 (Apr.). 
48 

GE. "'DigiNet Series' Is GE's 
Entry into the Digital Commu
nications Business." 17/1 
(Jan.). 58 

GE computer lines. "GE and Sys
tems Capital Corp. Agreement 
Makes Some GE Computer Lines 
Available for Long-Term Leas
ing," 17/2 (Feb.). 44 

GE-405 compu ter. "GE Unve il s 
Disc-Equipped Version of the 
GE-405 Computer." 17/7 (July). 
51 

"GE-100 Family Adds GE-130." 17/ 
7 (July). 53 

GE-130. "GE-100 Family Adds GE-
130." 17/7 (July). 53 

"GE-PACR Management Information 
System." 17/4 (Apr.). 64 

GE Parts Explosion System. "GE
PEXS (GE Parts Explosion Sys
tem) ." 17/7 (July). 54 

"GE and Systems Capital Corp. 
Agreement Makes Some GE Compu
ter Lines Available for Long
Term Leasing." 17/2 (Feb.). 44 

"GE Unveils Disc-Equipped Ver
sion of the GE-405 Computer," 
17/7 (July). 51 

"GEPEXS (GE Parts Explosion Sys
tem)." 17/7 (July). 54 

"GE' s Largest Commercial time
Sharing Facility Opens in Cali
fornia." 17/12 (Dec.). 60 

"GKI Model 999 Magnetic Tape 
Cle aner." 17/5 (May), 65 

"GM Engineers Developing Driving 
Simulator." 17/5 (May). 66 

Gabrieli. E. R •• "Open Letter to 
all Medical Computing Programs;' 
17/7 (July). 15 

"Game Playing with Computers." 
by Donald D. Spencer. 17/8 
(Aug.). 38 

Games. "Computerized Games Help 
New York Youngsters Learn How 
to Run a Store. a Company or a 
Country," 17/4 (Apr.). 60 

Ganguin. Elsbeth and, Ronald 
Yearsley. "Converting ·Staff to 
a Computer: Two Views." 17/ 
10 (Oct.). 10 

Gas. natural, "Centralized Con
trol of Belgium's Natural Gas 
Network." 17/5 (May). 54 

Gas supply. "Weather-Conscious 
Computer Monitors Michigan Gas 
Supply." 17/10 (Oct.). 58 

GasChrom-8 for Analyzing Data 
from Multiple Gas Chromato
graphs." 17/4 (Apr.). 63 

GECENTT III Postprocessor Sys-
tern." 17/3 (March), 56 

"GENCO." 17/2 (Feb.). 48 
GECOS III. "General Comprehen

sive Operating Supervisor III 
(GECOS IIIl." 17/1 (Jan.). 57 

General Automation. Inc •• "SPC-
8. a New General Purpose Com
puter from General Automation, 
Inc .... 17/10 (Oct.). 60 

"General Comprehens i ve Operat ing 
Supervisor III (GECOS III)." 
17/1 (Jan.). 57 

General Precision Systems Inc •• 
"Singer-General Precision Inc. 
is New Name for General Pre
cision Systems Inc •• " 17/12 
(Dec.). 62 

General purpose computer: "The 
Decade 70. a New General Pur
pose Computer." 17/7 (July). 
52 

"DT-1600 -- Low Cost General 
Purpose Computer Announced 
by Data Technology." 17/8 
(Aug.). 57 

"SPC-8, a New General Purpose 
Computer from General Auto
mation. Inc .... 17/10 (Oct.), 
60 

"General Purpose Contouring Pro
gram (GPCP)." 17/8 (Aug.). 58 

General purpose system. "K & M 
Electronics Announces General 
Purpose System Available for 
$15.000," 17/7 (July), 52 

"The General Services Administra
tion Wants More for the United 
States' Computer Dollars." 17/ 
2 (Feb.). 10 

Generator system. "OPTOmechanisms 
Inc. Markets Hard Copy Genera
tor System for Computer/TV Out
puts." 17/9 (Sept.). 62 

Generators. "Program Generators: 
How Good are They?" by James 
R. Ziegler. 17/7 (July). 18 

Genthner. Henry J •• "Interactive 
Computer Graphics." 17/11 
(Nov.), 14 

Geographical code. "A Linear Geo
graphical Code for Management 
Information Systems." by Jiri 
Kallab. 17/4 (Apr.). 24 

Georgia state psychologists. 
"Toys Linked to a Computer Aid 
Research Work of Georgia State 
Psychologists." 17/12 (Dec.). 
57 

"Ghetto Area Residents to Use 
Sanders Data Display System in 
Computer Courses." 17/10 (Oct.l. 
59 

Giant machines. "Burroughs -- and 
Giant Machines." by Ted Schoe
ters. 17/5 (May). 44 

Gigone. James R •• "Are Computer 
People the Tools of Their 
Tools?" 17/12 (Dec.). 12 

Gildersleeve. James L •• "Right 
Answers." 17/10 (Oct.). 4 

Gillis, Warren K •• "Personnel 
Requirements in Data Proces
sing." 17/9 (Sept.). 24 

Glaser. Robert H .. "1968 Fall 
Joint Computer Conference -
Call for Papers." 17/3 (March). 
16 

Gl as s memory modules. "Corning 
Gl ass Works Introduces Low
Cost Glass Memory Modules." 17/ 
5 (May). 61 

"A Glimpse at the Future in Com
puter Centers -- The Technical 
Computer Center at Ford Motor 
Company." 17/1 (Jan.), 20 

Global safety. "Development of 
Technology to Produce Global 
Safety from War. Beginning With 
Safe Initiatives." by Howard G. 
Kurtz and Harriet B. Kurtz. 17/ 
S (May). 14 

"Glossary of Terms for Tape and 
Transmission Formats, from 
Tally Corp .... 17/11 (Nov.), 57 

Godwin. Robert B., and the Editor. 
"Computer Professionals Show 

Li t tIe Awareness of Social Re
sponsibility." 17/9 (Sept.). 11 

"Good Communication Between Peo
ple. Between MaChines. and Be
tween People and Machines -
and Obfuscation." from Robert 
P. Bigelow. James Peacock. and 
the Editor. 17/7 (July). 10 

Government contractors. "Computer 
Service to Aid Government Con
tractors." 17/4 (Apr.). 61 

Government procurement policies. 
"In the Background ••• Govern
ment Procurement Policies, a 
Computerized Stock Exchange. 
Cont inued Sales. a nd Research 
for the • Fifth' Generation." by 
Ted Schoeters. 17/11 (Nov.). 40 

"Government Seeks New Data on 
Competi tion in the Computer 
Industry." by Stanley Penn. 17/ 
1 (Jan.). 24 

"Grafacon 205-1 Magnetic Tape 
Digi tizing System." 17/2 (Feb.). 
50 

Granite Equipment. "Varian Assoc
iates and Granite Equipment 
Have Lease-Marketing Program." 
17/9 (Sept.). 57 

"Granite Equipment Leasing Enters 
Computer Education Field; Also 
Acquires Transportation Organi
zation." 17/7 (July). 48 

Graphic arts. "A Computerized 
Photocomposition System of 
Graphic Arts Quality." by Phil
lip p. Petron. 17/11 (Nov.). 22 

Graphic capabilities. "CRT Display 
Terminal with Alphanumeric and 
Graphic Capabilities." 17/11 
(Nov.), 55 

"Graphic Display Subsystem Pro
vides Digital Deflection Tech
nique." 17/11 (Nov.). 55 

Graphic display unit, "Scientific 
Data Systems Announces New 
Graphic Display Unit." 17/5 
(May), 64 

Graphical communication. "Improv
ing Man-Computer Graphical Com
munication Described in New 
Film." 17/5 (May). 58 

Graphics: "Computer Graphics in 
Electronic Circuit Design." 
by J. Robert Logan. 17/11 
(Nov.), 28 

"Interacti ve Computer Graphics." 
by Henry J. Genthner. 17/11 
(Nov.). 14 

"Low Cost Graphics." by Murray 
Rubin. 17/11 (Nov.). 18 

Graphics sys terns di vis ion. "Com
puter Industries Inc. Has An
nounced a New Graphics Systems 
Division." 17/1 (Jan.). 54 

"Graphtek Corporation -- New Soft
ware Firm." 17/8 (Aug.). 55 

Great Britain: -- see "Report 
from Great Britain" 

-- see "World Report -- Great 
Bri tain" 

-- see "Worldwide -- Great 
Bri taint! 

"Report from Great Britain." 
by Ted Schoeters. 17/4 (Apr.). 
36; 17/5 (May), 39 

"Schoeters from Great Britain." 
by Ted Schoeters. 17/3 
(March). 33 

Greenberg. H. Y •• "FCC Inquiry 
and Applications of Computer." 
17/2 (Feb.). 6 

"Greyhound Computer Corp. Has 
Signed a Major Contract With 
General Electric Co •• " 17/12 
(Dec.). 63 

"Greyhound Es tablishes San Fran
cisco Computer Center." 17/9 
(Sept.). 59 

Grocer's business, "An Errant 
Computer Throws Wholesale Gro
cer's Business into Turmoil," 
17/5 (May). 14 

Grosch. Dr. H.R.J •• "Automatic 
Data Processing Must Deal with 
Social Problems: Dr. H.R.J. 
Grosch." 17/7 (July). 15 

Gross national product. "The 
Market for 'Civil Systems' Will 
Equal 10% of the Gross National 
Product in 10 Years -- A Pre
diction," by Dr. Simon Ramo. 
17/11 (Nov.). 11 

"The Growing Crisis in Technical 
Manpower in the United States." 
by Arnold R. Deutsch. 17/3 
(March). 14 

"Gypsy. Model VI. Claude Shannon. 
Nimwit and the Mouse." by 
George A. W. Boehm. 17/1 (Jan.). 
49 
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HP 2000A system. "Time-Share 

Costs Cut 90% with New liP 2000A 
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System," 17/7 (July), 51 
"H632 Computer," (in Annual Pic

torial Report), 17/12 (Dec.), 
33 

Haga, Enoch, "Automating Better 
Education," 17/11 (Nov.), <1 

Haga, Enoch J .. and the Editor, 
"Proof Goofs and Proofreading 
Errors -- Comments," 17/11 
(Nov.). 12 

Haller, D. B., "Timely Informa
tion," 17/9 (Sept.), 4 

Hammersmith, Alan G .. "Selecting 
a Vendor of Time-Shared Com
puter Services," 17/10 (Oct.), 
16 

Hamming, Richard W., "Although 
Computers Can Do Only What They 
are Told to Do, It is not Pos
sible Practically to Foresee 
all of the Consequences," 17/8 
(Aug.), 32 

"Handling Small Area Data With 
Computers," by Richard S. 
Hanel, 17/12 (Dec.), 16 

"Hands on Contact Wi th a Compu
ter for Young People -- An
nouncement," 17/4 (Apr.), 14 

Hanel, Richard S., "Handling 
Small Area Data Wi th Computers," 
17/12 (Dec.), 16 

Hard-core unemployed, "RCA Dis
closes Programs to Hire and 
Train Hard-Core Unemployed," 
17/7 (July), 49 

Hardware: "Separate Pricing for 
Hardware and Software," by 
Richard C. Jones, 17/7 (July), 
12 

"Third Generation Hardware -
First Generation Applica
tions," by Robert F. Trocchi, 
17/9 (Sept.), 28 

Harmon, George H., "Microfilm 
Combined wi th Computer for In
formation Handling," 17/11 
(Nov.), 36 

Harrison, James E., "Any Protests 
and ObjecHons to Computers 
Should be Directed at the Men 
Who Use Them, Not at the Com
puters," 17/1 (Jan.), 10 

Hartman, Van A., "Computer Train
ing Schools," 17/10 (Oct.), 4 

Haufmann, Martin, and the Editor, 
"Automation and the Proposed 
Minimum Annual Income: Subject 
for Debate," 17/2 (Feb.), 11 

Haupt, W. Preston, "Problems," 
17/1 (Jan.), 8 

Hazen, Carroll A., "What is a 
'Systems Analyst'?," 17/11 
(Nov.), 13 

Heart disease, "Computers Playa 
Major Role in Massive Heart 
Disease Study," 17/1 (Jan.), 52 

Heat shields, "IBM Computer Helps 
Century-Old ~Iachine Turn Out 
Heat Shields for Astronauts," 
17/2 (Feb.), 43 

Hegan, William Poo "Buying ... 
and Selling ... Computer Time," 
17/9 (Sept.), 32 

Hendricks, (Mrs.) Leigh, "Whirl
pool," Annual Computer Art Con
test, 17/8 (Aug.), 18 

Heredi tary diseases, "Computer 
Analysis of Chromosomes Speeds 
Research into lIeredi tary Dis
eases," 17/7 (July), 45 

Herwitz, Dr. Paul S., "The Chang
ing Nature of Programming," 17/ 
1 (Jan.), 27 

"Hewlct t-Packard Computer Under 
$10,000 -- lias 16-llit Word 
Length," 17/7 (July), 53 

"Hewlet t-Packard Model 9100A Cal
culator," 17/5 (May), 62 

Hewlett-Packard's 2116 series 
computers, "New Core Stacks 
Double ~Iemory Size in Hewlett
Packard's 2116 Seri es Compu
ters," 17/11 (Nov.), 49 

High schools, "Computers in High 
Schools -- a 'Hands On' Ap
proach," by Joan K. Fine, 17/3 
(March), 26 

Hill, Dr. G. W .. "4th Australian 
Computer Conference, Adelaide, 
South Australia, August 1969 -
Call for Papers," 17/8 (Aug.), 
32 

"Home Improvement Loan Accounting 
System," 17/5 (May), 62 

Home Testing Institute/TVQ, Inc., 
"Computer Applications Inc. Pur
chases Home Testing Institute/ 
TVQ, Inc .. " 17/2 (Feb.), 44 

Homer, "Computer Answers Que'stion 
-- 'Did lIomer Write Both the 
Illiad and the Odyssey?'," 17/4 
(Apr.), 57 

Honeywell: "Computers Creafe Elec
tronic Ocean at Iioneywe'll Lab," 
17/8 (Aug.), 53 

"Integrated Circui t Keyboard 
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from Honeywell," 17/11 (Nov.), 
54 

"New X-Y Recorder by Honeywell," 
17/10 (Oct.), 64 

"Honeywe 11 Adds High-Speed Drums 
for Mass Storage to Its Product 
Line," 17/9 (Sept.), 61 

"Honeywe 11 Announces DDP-324 Com
puter," 17/4 (Apr.), 62 

"Honeywell Announces the Model 110 
-- Smallest in Series 200 Fami
ly," 17/3 (March), 56 

"Honeywell Announces Ruggedized 
Computer, DDP-516," 17/5 (May), 
60 

"Honeywell Division Announces New 
Computer Family," 17/7 (July), 
52 

"Honeywell Enters Off-Line Data 
Preparation Market With New 
Keyptape Devices," 17/3 (March), 
57 

"Honeywell -- 'the other Computer 
Company' ," by Ted Schoeters, 
17/9 (Sept.), 50 

"Honeywell States Policy on COBOL 
and FORTRAN," 17/4 (Apr.), 58 

Hopper, Dr. Grace M., "Compiling 
Routines," 17/3 (March), 45 

"HOSPACT," 17/4 (Apr.>' 64 
Hospitals, "81ue Cross of Cen

tral Ohio Creates Computer Cen
ter Service for Hospitals," 17/ 
5 (May), 59 

"Houston Instrument Introduces 
New Digital Plotter," 17/5 
(May). 63 

"How to Choose and Use and EDP 
Service Bureau," 17/3 (March), 
10 

"How To Live With a Union -
Peacefully and Profitably," by 
A. A. Imberman, 17/4 (Apr.), 
32 

"How to Obfuscate, and How Not 
to," by Edmund C. Berkeley, 
17/5 (May), 7 

"How to Spoil One's Mind -- as 
Well as One's Computer," by 
Edmund C. Berkeley, 17/8 (Aug.l 
6 

"How to Spoil One's Mind -- As 
We 11 as One's Compu ter" --
Some Comments, from C. W. 
Chamberlain, M.D., 17/12 (Dec.), 
o 

"How to Spoil One's Mind -- As 
Well As One's Computer" --
Some Comments, from the Editor, 
17/12 (Dec.), 8 

"How to Spoil One's Mind -- As 
We 11 As One's Computer" -
Some Comments, from Robert F. 
Utter, 17/12 (Dec.), 8 

"How to Spoi lOne's Mind -- As 
Well As One's Computer" -
Some Comments, from Robert W. 
Trenn, 17/12 (Dec.), 0 

"How to Spoi lOne's Mind -- As 
Well As One's Computer" -
Some Comments, from S. G. 
Topham, 17/12 (Dec.), 8 

"How to Talk About Compu ters, " 
by Rudolf Flesch, 17/5 (May), 
50 

Howmet Corp., "MICR Tape Devel
oped by Division of Howmet 
Corp.," 17/3 (March), 58 

Human augmentation, "Teleopera
tors and Human Augmentation," 
by Edwin G. Johnson and Wil
liam R. Corliss, 17/7 (July), 
16 

"The Human Computer, Mr. William 
Klein, 17/4 (Apr.), 13 

Human decis ion-making, "Aspects 
of Human Decision-Making," by 
Dr. D. E. Broadbent, 17/5 
(May), 30 

Humble Oil, "Computer Is Opera
ting Drilling Rig for Humble 
Oil," 17/2 (Feb.), 43 

"Hummingbird," by Kerry Strand 
and Gary Craigmile, Annual 
Computer Art Contest, 17/8 
(Aug.), 1, 8 

Hurtubise, R. A., "Simulation," 
17/3 (March), 8 

Hutchinson, Charles: "Computers 
and Education," 17/7 (July), 
4 

"Computers and Education," 17/ 
8 (Aug.), 4 

Hybrid computers, "Characteris
tics of General Purpose Ana
log and Hybrid Computers," 
17/6 (June), 136 

"Optimization of a Nuclear 
Power Plant by Ilybrid Com
puter," by Joseph J. Kovacs, 
17/7 (July), 26 

.! 

IBM: "Computer Helps Test Compu-

Annual Index 

ters at IBM Manufacturing 
Plant," 17/5 (May), 55 

"SCAM Instrument Announces Li
cens ing Agreement with IBM, 
Licensing of Westinghouse," 
17/7 (July), 47 

'" Self-Seal' Package Used by 
IBM to Mail Cards for Com
puters," 17/4 (Apr.), 66 

"IBM Adds Model 25 To System/360," 
17/2 (Feb.), 46 

"IBM Announces Powerful System/ 
360, Model 85," 17/3 (March), 
55 

IBM computer: "Arizona' Prospec
tor' Uses IBM Computer to 
Search Globe for Precious 
Metals," 17/8 (Aug.), 53 

"Custom-Made School Lessons 
Provided by IBM Computer," 
17 /3 (March), 54 

"Portland Engineers See into 
21st Century with Help of IBM 
Computers," 17/8 (Aug.), 53 

"Putnam Mutual Funds Uses IBM 
Computer to Furnish Up-to
the-Minute Information," 17/ 
10 (Oct.), 58 

"IBM Computer Helps Century-Old 
Machine Turn Out Heat Shields 
for Astronauts," 17/2 (Feb.), 
43 

IBM Corporation, "Computer Dis
play Station for Small, Remote 
Offices Announced by IBM Cor
poration," 17/4 (Apr.), 65 

"IBM Introduces Low-Cost Banking 
System," 17/5 (May), 61 

"IBM Introduces Lowest-Cost Sys
tem/360," 17/5 (May), 60 

"IBM Machine Reads Full Pages 
Directly into Computer," 17/9 
(Sept.), 64 

IBM 1130, "Scientists at Rensse
laer Polytechnic Institute Link 
IBM 1130 with NYU's CDC 6600," 
17/5 (May), 65 

IBM 1130 computer, "Interface 
System for Use With IBM 1130 
Compu ter from Time Shar ing As
sociates," 17/2 (Feb.), 50 

"IBM Opens Japanese Education 
Center," 17/7 (July), 50 

IBM Selectrics, "Breakthrough on 
Technical Symbols for IBM Sel
ectrics," 17/5 (May), 64 

IBM system 360, "Three More IBM 
System 360 Models are Now on 
'Limited' New Production," 17/ 
11 (Nov.), 58 

"IBM Technician Has $75,000 Idea," 
IBM Corp .. 17/12 (Dec.), 53 

Iml 360 computer, "Fas t New Tape 
Reader Feeds IBM MT/ST Tape 
Cartridge Into IBM 360 Computer 
in 15 Spconds." 17/9 (Sept.), 
64 

"IBM 2680 CRT Printer Sets Type 
Six Times Faster," 17/1 (Jan.), 
58 

"IBM Withdraws PrevioUSly Announ
ced Charge Adj us tments for 
Maintaining DP Equipment," 17/ 
12 (Dec.), 62 

IC-4000, "Standard Computer Corp. 
Announces New IC-4000," 17/5 
(May), 60 

"IC-4000 Computer" (in Annual 
Pictorial Report), 17/12 (Dec.), 
32 

IC-6000, "Standard Computer Of
fering IC-6000 System to U.S. 
College and University Research
ers," 17/5 (May), 56 

ICES, "Integrated Civil Engineer
ing System (ICES) for Program
ming -- Non-Proprietary," 17/4 
(Apr.), 10 

"ICP Quarterly Catalog of Compu
ter Programs Adds Three New 
Sections," 17/12 (Dec.), 62 

"ICS Extended FORTRAN," 17/9 
(Sept. ), 62 

I.C.1. computer, "School to 
Teach Bioloyy Usiny I.C.T. Com
puter," 17/9 (Sept.), 58 

"IEEE Technical Commi t tee on Com
puter Peripheral Equipment 
Seeks Volunteers," by Edwin I. 
Blumenthal, 17/11 (Nov.), 13 

IFIP Congress, "Winning Entries 
in the IFIP Congress Computer
Composed Music Competition," 
17/7 (July), 17 

IFIP Congress '68, "Queen Eliza
beth II is Patron of IFIP Con
gress '68," 17/7 (July), 55 

"IFIP Congress 1968 Program," 17/ 
4 (Apr.), 13 

"IKOR's New Approach To Keyboards 
Reduces Coding Errors," 17/1 
(Jan.), 60 

"IMP," 17/9 (Sept.), 62 
"IMPEL (Insurance Management Per

formance Evaluation, Life)," 
17/7 (July), 54 

"IRIS 50 -- First of Series of 
New French Computers," 17/11 
(Nov.), 48 

"lSI Introduces Low-Cost Medium
Capaci ty Memory Systems," 17/ 
11 (Nov.), 52 

"ISIS (Instant Sales Indicator 
System)," 17/9 (Sept.), 62 

"ITT Division Inaugurates 3rd 
Generation Time-Sharing Ser
vice in New England," 17/7 
(July), 50 

"Idealized Brush Strokes," by 
Dr. Evan Harris Walker, Annual 
Computer Art Contest, 17/8 
(Aug • .>, 14 

Ideas, "Remote Batch Processing 
and Other Good New Ideas in 
the Computer Field," by Edmund 
C. Berkeley, 17/10 (Oct.), 6 

IDEAS: SPOTLIGHT: 17/12 (Dec.), 
53 

"AI though Computers Can do On
ly What They are Told to Do, 
lt is not Possible Practical
ly to Foresee all of the Con
sequences," by Richard W. 
!lamming, 17/8 (Aug.), 32 

"Both 'Encyclopedic, Tutorial' 
and 'Information-Dispensing' 
Information Retrieval Sys
tems Should Receive Emphasis," 
by Manfred Kochen, 17/11 
(Nov.), 20 

"Forks and Computers -- and 
Serving the Changing World," 
17/7 (July), 42 

"Mind Stretching," 17/2 (Feb.), 
29 

"Our Limi ted Abil i ty to Under
stand and to Specify," 17/3 
(March), 42 

"Successful Machine Transla
tion through Semantic 'Under
standing' by the Machine," 
by John R. Pierce, 17/9 
(Sept.), 20 

"There Is a Crying Need for 
Improvement in the Technique 
of Education," by Dick H. 
Brandon; and "Computer-Assis
ted Instruction Is Expand
ing," 17/1 (Jan.), 40 

"The Value of Swift Knowing of 
New Knowledge," by Frank J. 
Moran, 17/4 (Apr.), 53 

Iliad, "Computer Answers Ques
tion -- 'Did Homer Write Both 
the II iad and the Odyssey?'," 
17/4 (Apr.), 57 

Imaging, "Columbia's SF -100 Rib
bon Provides Improved Imaging," 
17/9 (Sept.), 64 

Imberman, A. A., "How To Live 
Wi th a Union -- Peacefully and 
Profitably," 17/4 (Apr.), :12 

"Immediate Nationwide Informa
tion About Job Vacancies in 
England," 17/1 (Jan.), 11 

"The Impact of Data-Processing 
Technology on the Legal Pro
fession," by Vaughn C. Ball, 
17/4 (Apr.), 43 

"The Impact of Digital Computers 
Upon Steel Works Operations," 
by W. E. Miller, 17/7 (July), 
22 

Improper uses of power of compu
ter, "Repeated Warnings That 
Something Must be Done to Curb 
Improper Uses of the Power of 
the Computer," 17/12 (Dec.), 63 

"Improving Man-Computer Graphical 
Communication Described in New 
Film," 17/5 (May), 58 

"In Favor of Merging Two Societies 
That Supplement Each Other," by 
C. M. Rollins, 17/4 (Apr.), 10 

"In the Background ••• Government 
Procurement Policies, a Compu
terized Stock Exchange, Contin
ued Sales, and Research for the 
'Fifth' Generation," by Ted 
Schoeters, 17/11 (Nov.), 40 

Income, "Automation and the Pro
posed Minimum Annual Income: 
Subject for Debate," from Mar
tin Haufmann and the Editor, 
17/2 (Feb.), 11 

"Indel Inc. Introduces New Com
puter Tape Rewinder," 17/9 
(Sept. ), 64 

Index, "Annual Index for Volume 
16, 1967 of Computers and Auto
mation," 17/1 (Jan.), 29 

"Indiana General Introduces New 
Molded Memory Plane," 17/2 
(Feb.), 47 

"Industrial Education," from Dr. 
Willard Korn, 17/12 (Dec.), 4 

Industry, "Innovation in Teach
ing -- Why Industry Leads the 
Way," by Nate A. Newkirk, 17/ 
10 (Oct.), 45 

"Informatics to Co-Sponsor March 
Symposium with UCLA," 17/3 

(March), 59 
Information, "Timely Information," 

from D. B. Haller, 17/9 (Sept.), 
4 

Information-dispensing, "Both 
'Encyclopedic, Tutorial' and 
'Information-Dispensing' Infor
mation Retrieval Systems Should 
Receive F.mphasis," by Manfred 
Kochen 17/11 (Nov.), 20 

Information display systems, "Vis
ual Information Display Systems, 
from U. S. Government," 17/11 
(Nov.), 57 

Information Engineering, "Docu
mentary Evidence for Court Case 
Organized by Computer at Infor
mation Engineering," 17/2 
(Feb.), 42 

Information handling, "Microfilm 
Combined with Computer for In
formation Handling," by George 
H. Harmon, 17/11 (Nov.), 36 

Information processing congress, 
"International Federation for 
Information Processing Congress 
-- Edinburgh, Scotland, August 
4-10, 1968 -- Some Highlights," 
by Edmund C. Berkeley, 17/9 
(Sept.), 10 

Information records, "UNIVAC De
velopes New 'File-Card' and 
Method of Processing Informa
tion Records," 17/5 (May), 66 

Information retrieval systems, 
"Both 'Encyclopedic, Tutorial' 
and 'Information-Dispensing' 
Information Retr ieval Systems 
Should Receive Emphasis," by 
Manfred Kochen, 17/11 (Nov.), 
20 

Information science: "American 
Society for Information Sci
ence Is Created," by Dr. 
Bernard M. Fry, 17/1 (Jan.), 
13 

"Ohio State To Grant Degrees 
in the Field of Computer and 
Information Science," 17/2 
(Feb.), 45 

Information Storage, Inc., "lSI 
Introduces Low-Cost Medium
Capaci ty Memory Systems," 17/ 
11 (Nov.), 52 

Information system, "Bunker-Ramo 
Offers New BR-700 Information 
System," 17/5 (May), 63 

Infotechnics Inc., "Random Access 
Memories from Infotechnics 
Inc.," 17/10 (Oct.), 62 

"Innovation in Teaching -- Why 
Industry Leads the Way," by 
Nate A. Newkirk, 17/10 (Oct.), 
45 

"Inspiralation," by A. M. France, 
Annual Computer Art Contest, 
17/8 (Aug.), 11 

Installations -- see "New Instal
lations" 

Instant sales indicator sys tern, 
"ISIS (Instant Sales Indicator 
System)," 17/9 (Sept.), 62 

Instruction: "Computer-Assisted 
Instruction Is Expanding," 
17/1 (Jan.), 40 

"Roster of Commercial Organiz
ations Offering Courses, 
Training, or Instruction in 
Computing, Programming or 
Systems," 17/6 (June), 73 

"Uni vers ity of Texas Advances 
Research in Computer-Assis
ted Instruction," 17/3 
(March), 54 

Instruction centers and labora~ 
tories, "Roster of Computer
Ass isted Instruction Centers 
and Laboratories," 17/6 (June), 
135 

Instrument Society of America, 
"New Instrument Symbols & Iden
tification Standard Issued by 
the Instrument Society of Am
erica," 17/7 (July), 55 

Instrument symbols & identifica
tion standard, "New Instru
ment Symbols & Identification 
Standard Issued by the Instru
ment Society of America," 17/ 
7 (July), 55 

Insurance, "No. Carolina Insur
ance Firm Offers On-Line Ser
vice for Savings & Loan As
sociations," 17/12 (Dec.), 60 

Insurance Management Performance 
Evaluation, Life, "IMPEL (In
surance Management Performance 
Evaluation, Life)," 17/7 
(July), 54 

"Integrated Circui t Keyboard 
from Honeywell," 17/11 (Nov.), 
54 

Integrated circuit logic, "Medi
um-Scale Integrated Circuit 
Logic Featured in New Magna
file Drum Memory," 17/8 (Aug.), 
58 
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"Integrated Civil Engineering 
System (ICES) for Programming 
-- Non-Proprietary," 17/4 
(Apr.), 10 

"Interactive Computer Graphics," 
by Henry J. Genthner, 17/11 
(Nov.), 14 

"An Interactive Programming Sys
tem for the Casual User," by 
Morton I. Bernstein and Thomas 
G. Williams, 17/2 (Feb.), 26 

"An Inter-City, Multi-Access, 
Time-Sharing Computer System," 
by Grant N. Boyd, 17/12 (Dec.), 
21 

"Interface System for Use Wi th 
IBM ll:lO Computer from Time 
Sharing Associates," 17/2 
(Feb.), SO 

"International Group for Admin
istrative Data Processing Is 
Formed," 17/1 (Jan.), 13 

"International Joint Conference 
on Artificial Intelligence -
Call for Papers," by Dr. Don
ald E. Walker, 17/10 (Oct.), 
13 

"International Joint Conference 
on Aritificial Intelligence, 
May 1969," Calls for Papers, 
17/12 (Dec.), 13 

"International Federation for 
Information Processing Con
gress -- Edinburgh, Scotland, 
August 4-10, 1968 -- Some High
lights," by Edmund C. Berke
ley, 17/9 (Sept.), 10 

"Intra-Frame Jumper" (in Annual 
Pictorial Report), 17/12 (Dec.), 
40 

Inventory control, "Credit and 
Inventory Control System for 
Retail Store Management," 17/ 
11 (Nov.), 50 

"Iowa Colleges Plan $1.2 Million 
Regional Computer Network," 
17/9 (Sept.), 59 

"Iris SO" (in Annual Pictorial 
Report), 17/12 (Dec.), 32 

"Is the Computer an Artist's 
Paintbrush?" by Daniel 1. Lang
dale, 17/8 (Aug.), 31 

"Is a Job Change Really Necessa
ry?" from Source EDP, 17/5 
(May), 47 

Israel, "Scientific Data Sys
tems Negotiating To Establish 
Peripheral Equipment Company 
in Israel," 17/5 (May), 56 

"Italy's First Commercial Time
Sharing Service is Opened by 
Olivetti-GE," 17/7 (July), 50 

"Itek, Scionics Agree to Merge," 
17/8 (Aug.), 55 

"Japanese Computer Industry is 
Growing Rapidly," based on a 
report in the Mainichi Daily 
News, Tokyo, Japan, June 5, 
1968, 17/8 (Aug.), 31 

Japanese education center, "IBM 
Opens Japanese Education Cen
ter," 17/7 (July), 50 

Japanese firm, "Burroughs Final
izes Agreement with Japanese 
Firm for the Manufacture of 
Calculators," 17/5 (May), 56 

"Japan's Foreign Investment 
Council Approves License Agree
ment Between Nippon Calculating 
Machine Co. and Wyle Labora
tories," 17/1 (Jan.), 54 

Jenkins, Larry, Kerry Strand, and 
Gary Craigmile, "Plexus," An
nual Computer Art Contest, 17/ 
8 (Aug.), 15 

Job, "Is a Job Change Really Nec
essary?" from Source EDP, 17/5 
(May), 47 

Job vacancies, "Immediate Nation
wide Information About Job Va
cancies in England," 17/1 (Jan.), 
11 

JOBS AND CAREERS IN DATA PROCES
SING: 17/10 (Oct.), 54; 17/12 

(Dec.),50 
"The Changing Nature of Pro

gramming," by Dr. Paul S. Her
witz, 17/1 (Jan.), 27 

"Computer Training for the Dis
advantaged," by Sharry Lang
dale, 17/11 (Nov.), 39 

"Computers Open New Path to 
Rapid Promotions in Bus iness," 
by Greg Zenner, 17/2 (Feb.), 
35 

"Is a Job Change Really Neces
sary?" from Source EDP, 17/5 
(May), 47 

"Long-Range Planning in Person
ne 1: The Impac t of the Com
puter," by Charles A. Morris
sey, 17/7 (July), 40 

"The Ten-Mile Gap -- Part 1: 
The Problem," by Stephen F. 
Keating, 17/3 (March), 41 

"The Ten-Mile Gap -- Part 2: 
Solutions," by Stephen F. 
Keating, 17/4 (Apr.), 52 

Johnson, Edwin G. and William R. 
Corliss, "Teleoperators and 
Human Augmentation," 17/7 
(July), 16 

Jones, Richard C.: "Programs 
and Software Should be Paten
table," 17/3 (March), 11 

"Separate Pricing for Hardware 
and Software," 17/7 (July), 
12 

Jonker Corp, The, "Data Processor 
Connects Needs with Resources 
During Aftermath of Washington 
Civil Disorders," 17/7 (July), 
15 

"JOSS," from Shirley Marks, and 
R. Lawrence Cl ark, 17/12 (Dec.), 
4 

Josselson, Harry II., "Machine 
Translation in Review," 17/8 
(Aug.), 44 

KDI Corporation Acquires 3 Com
panies," 17/9 (Sept.), 57 

"K & M Electronics Announces 
General Purpose System Avail
able for $15,000," 17/7 (July), 
52 

Kallab, Jiri, "A Linear Geograph
ical Code for Management In
formation Systems," 17/4 (Apr.), 
24 

Katz, W. A., "Library Selection 
Guide," 17/4 (Apr.), 9 

Keating, Stephen F.: "The Ten
Mi Ie Gap -- Part 1: The 
Problem," 17/3 (March), 41 

"The Ten-Mile Gap -- Part 2: 
Solutions," 17/4 (Apr.), 52 

"Keeping Up Wi th Reading," from 
Margaret Milligan, 17/4 (Apr.), 
9 

Kemner, Kenneth w.. "CAUML Com
ments": 17/7 (July), 4; 17/8 
(Aug.), 4 

Ken Cook Co., "Computer Speeds 
Publishing at Ken Cook Co.," 
17/4 (Apr.), 58 

Keyboard, "KeykodeC KN-14 Pre
assembled Keyboard," 17/7 
(July), 54 

Keyboard input, "Computer-Con
trolled Keyboard Input from 
Computer Machinery Corp.," 17/ 
11 (Nov.), 54 

Keyboards, "IKOR' s New Approach 
To Keyboards Reduces Coding 
Errors," 17/1 (Jan.), 60 

"Keykode C KN-14 Preas sembled 
Keyboard," 17/7 (July), 54 

"Keypunch Performance System," 
17/12 (Dec.), 61 

Key tape devices, "Honeywell En
ters Off-Line Data Prepara
tion Market With New Key tape 
Devices," 17/3 (March), 57 

Klein, Mr. William, "The Human 
Computer, Mr. William Klein." 
17/4 (Apr.), 13 

Knowledge, "The Value of Swift 
Knowing of New Knowledge," by 
Frank J. Moran, 17/4 (Apr.), 
53 

"Kodak's CAPAL System Placed in 
Research Project Service with 
3-County Group of Upstate NY 
Schools,'; 17/4 (Apr.), 59 

Komura, Masao, and Haruki Tsuchi
ya, "Star Kennedy," Annual Com
puter Art Contest, 17/8 (Aug.), 
16 

Komura, Masao, and Kunio Yamanaka: 
"Return to Square," Annual 
Computer Art Contest, 17/8 
(Aug.), 17 

"Upheaval Collection," Annual 
Computer Art Contest, 17/8 
(Aug.), 26 

Korn, Dr. Willard, "Industrial 
Education," 17/12 (Dec.), 4 

Kountz, John C., "Comments on 
Computers and Automation," 17/5 
(May), 9 

Kovacs, Joseph J .. "Optimization 
of a Nuclear Power Plant by 
Hybrid Computer," 17/7 (July), 
26 

Krueger, Dr. Robert W., "Systems 
Analysis, Computers, and the 
Future of Professional Servic
es," 17/7 (July), 34 

Krupp minority, "NCR Acquires 
Krupp Minority Holding in Ger
man Company," 17/3 (March), 51 

Kuch, T.D.C., "Proof Goofs," 17/ 
12 (Dec.), 14 
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Kurtz, Harriet B. and Howard G. 
Kurtz, "Development of Tech
nology to Produce Global Safe
ty from War, Beginning With 
Safe Initiatives," 17/5 (May), 
14 

Kurtz, Howard G. and Harriet B. 
Kurtz, "Development of Tech
nology to Produce Global Safe
ty from War, Beginning With 
Safe Initiatives," 17/5 (May), 
14 

Kusel, 1. J., "Verification of 
Computer Directory Informa
tion," 17/8 (Aug.), 30 

"Kybe Corporation is New Name 
for Cybetronics, Inc.," 17/11 
(Nov.), 58 

La Lande t Louise. "Who I s Who," 
17/2 (Feb.), 7 

Laboratory for Electronics, "Cook 
Electric Company and Laboratory 
for Electronics Agree To Merge:' 
17/2 (Feb.), 45 

"Labyrinth in Motion," by Petar 
Miloj evic, Annual Computer Art 
Contest, 17/8 (Aug.), 10 

Lancaster, D. M., "Subscription 
Management," 17/5 (May), 8 

Langdale, Daniel T .. "Is the Com
puter an Artist's Paintbrush?", 
17/8 (Aug.), 31 

Langdale, Sharry: "Computer 
Training for the Disadvan
taged," 17/11 (Nov.), 39 

"The Sixth Annual Computer Art 
Contest of Computers and 
Automation," 17/8 (Aug.), 8 

Languages: "Roster of Program
ming Languages -- 1968," by 
Jean E. Sammet, 17/6 (June), 
120 

"Standardizing Input Languages: 
Call for Opinions," 17/4 
(Apr.), 67 

Larsen, Swen A.: "Computer 
Training in Private Schools," 
17/3 (March), 22 

"Needed: Peopleware," 17/12 
(Dec.), 50 

Las Vegas, "ACM 1968 National 
Conference and Expos i tion to 
be Held in Las Vegas," 17/7 
(July), 55 

"Law and Computer Technology," 
from Vaughn C. Ball: 17/7 
(July), 4; 17/8 (Aug.), 4 

"The Law of Software -- 1st An
nual Conference," 17/10 (Oc t.), 
66 

"Leasco Begins Operations in 
Europe -- to Lease Computers 
in Five Countries," 17/3 
(March), 51 

"Leasco Reports Income Rise for 
Fiscal 1967," 17/2 (Feb.), 51 

Leasing, "Roster of Organiza
tions in Leasing or Financial 
Services in the Computer Field," 
17/6 (June), 88 

Leasing agreement, "Digital Eq
uipment Offering Leasing Agree
ment To Schools," 17/5 (May), 
56 

Lease-marketing program, "Var
ian Associates and Granite Eq
uipment Have Lease-Marketing 
Program," 17/9 (Sept.), 57 

"Leeds & Northrup LN5000 Digi tal 
Computer System for Process 
Control," 17/8 (Aug.), 56 

Legal information, "Automated 
Retrieval of Legal Information: 
State of the Art," by Stephen 
E. Furth, 17/12 (Dec.), 25 

Legal profession, "The Impact of 
Data-Processing Technology on 
the Legal Profession," by 
Vaughn C. Ball, 17/4 (Apr.), 43 

"Legislative Reference Service," 
from Burnis Walker, 17/5 (May), 
8 

LETTERS TO THE EDITOR: 17/1 
(Jan.), 8; 17/2 (Feb.), 6; 17/ 
3 (March), 8; 17/4 (Apr.), 9; 
17/5 (May), 8; 17/7 (July), 4; 
17/8 (Aug.), 4; 17/9 (Sept.), 
4; 17/10 (Oct.), 4; 17/11 (Nov.), 
4; 17/12 (Dec.), 4 

"Lever Brothers Forming Data 
Processing Subsidiary," 17/10 
(Oct.), 67 

Library loan system, "Computer
ized 'Instant' Library Loan 
System Designed at Bell Labora
tories," 17/3 (March), 49 

"Library Selection Guide," from 
W. A. Katz, 17/4 (Apr.), 9 

"Librascope's New Optical Shaft 
Encoders," 17/10 (Oct.), 65 

"Lindy Star," by L. David Ander
son, Annual Computer Art Con-

test, 17/8 (Aug.), 25 
"A Linear Geographical Code for 

Management Information Sys
tems," by Jiri Kallab, 17/4 
(Apr.), 24 

"Linking Computers -- Correction." 
from Robert W. Martin, 17/9 
(Sept.), 4 

List, Robert A .. "Numbles," 17/ 
12 (Dec.), 4 

Li terature service, "Share Re
search Corp. Offers Scientific 
Literature Service," 17/11 
(Nov.), 56 

Loan accounting system, "Home 
Improvement Loan Accounting 
System," 17/5 (May), 62 

Lockheed Electronics: "Multiple 
Application Computer from 
Lockheed Electronics," 17/11 
(Nov.), 49 

"One Microsecond Core Memory 
by Lockheed Electronics," 17/ 
11 (Nov.), 52 

"Lockheed Offers Magnetic Tape 
Memory Reader," 17/4 (Apr.), 65 

Logan, J. Robert, "Computer Gra
phics in Electronic Circuit 
Design;" 17/11 (Nov.), 28 

Logic Corp., "New Data Entry Sys
tem Speeds Up Input and Reduces 
Cost," 17/11 (Nov.), 55 

Logic trainer, "DIGIAC 301ODD, a 
Digi tal Logic Trainer," 17/3 
(March), 53 

Long, Sen. Edward V.: "Senator 
Comments," 17/5 (May), 9 

"What the Uni ted States Gov
ernment Knows About its Citi
zens," 17/3 (March), 12 

"Long-Range Planning in Person
nel: The Impact of the Compu
ter," by Charles A. Morrissey, 
17/7 (July), 40 

Los Angeles, "Prospects in Muni
cipal Information Systems: 
The Example of Los Angeles," 
by Takuj i Tamaru, 17/1 (Jan.), 
15 

"Low Cost Computerized Marketing 
Service For Manufacturers," 17/ 
12 (Dec.), 59 

"Low Cost Graphics," by Murray 
Rubin, 17/11 (Nov.), 18 

Low-cost machine, "Dynamics Re
search Corp. Enters Computer 
Market with Low-Cost Machines," 
17/10 (Oct.), 60 

"Low Speed Tape Reader Produced 
by Decitek," 17/9 (Sept.), 64 

Lynch, "Data Sets from Lynch are 
Fully 'Compatible' with Western 
Electric Counterparts," 17/11 
(Nov.), 54 

"MACS Announces Acquisition of 
Computer Tape Firm," 17/9 
(Sept.), 57 

"MDM-X Digital Computer Memory," 
17/8 (Aug.), S8 

"MDP-lOOO Digital Computer" (in 
Annual Pictorial Report), 17/ 
12 (Dec.), 33 

"MDR-1000 Document Reader" (in 
Annual Pictorial Report), 17/ 
12 (Dec.), 45 

MICR Tape Developed by Division 
of Howmet Corp.," 17/3 (March), 
58 

MPK, "Multiple Page Keyboard 
(MPK) Announced by Philco," 17/ 
9 (Sept.), 62 

"M-200 Disc Memory" (in Annual 
Pictorial Report), 17/12 (Dec.), 
35 

Macdonald, Neil: -- see "Book 
Reviews" 

__ see "Book Reviews and Noti
ces" 

-- see "Books and Other Publi-
cations" 

-- see "Numbles" 
-- sec "Proof Goofs" 
"Book Reviews and Notices," 17/ 

8 (Aug.), 70 
"Books and Other Publications," 

1 7 / S (May), 73 
"The Flood of Automatic Compu

ters," 17/12 (Dec.), 52 
"Number Puzzles for Nimble 

Minds -- and Computers," 17/ 
10 (Oct.), 14 

"Numbles," 17/12 (Dec.), 28 
"Proof Goofs:" 17/10 (Oct.), 50 

17/12 (Dec.), 15 
"Machine-Generated Speech for Use 

wi th Computers, and the Problem 
of Fitting a Spoken Word into 
One lIalf Second," by W. D. Van 
Gieson, Jr., and W. D. Chapman, 
17/11 (Nov.), 31 

Machine translation, "Successful 
Machine Translation through 

Semantic 'Understanding' by the 
Machine," by John R. Pierce, 
17/9 (Sept.), 20 

"Machine Translation in Review," 
by Harry 11. Josselson, 17/8 
(Aug.), 44 

"MAGIC," 17/10 (Oct.), 62 
Magnafile drum memory, "Medi um

Scale Integrated Circuit Logic 
Featured in New Magnafile Drum 
Memory," 17/8 (Aug.), 58 

Magnetic computer tape, , .. Mini
reels' of Magnetic Computer 
Tape Avail able from Audio De
vices," 17/2 (Feb.), 51 

Magnetic discs, "Smoother Sur
faced Magnetic Discs Introdu
ced by Data Disc, Inc .... 17/1 
(Jan.), 56 

"Magnetic Drum Memory System" (in 
Annual Pictorial Report), 17/ 
12 (Dec.), 38 

"Magnetic 'Flow Chart' Kits by 
National Cybernetics," 17/10 
(Oct.), 65 

"Magnetic-Ledger Storage Capacity 
of Series 500 Increased by NCR," 
17/5 (May), 61 

Magnetic tape, "Audio Devices New 
Audev K-68 Magnetic Tape," 17/ 
2 (Feb.), 51 

Magnetic tape digitizing system, 
"Grafacon 205-1 Magnetic Tape 
Digitizing System," 17/2 (Feb.), 
50 

Magnetic tape memory reader, 
Lockheed Offers Magnetic Tape 
Memory Reader," 17/4 (Apr.), 65 

Magnetic tape transport, "Con
trol Data Develops High Per-. 
formance Magnetic Tape Trans
port," 17/1 (Jan.), 59 

Mail codes, "Authors' Addresses 
Including Mail Codes," 17/2 
(Feb.), 13 

Mailing list: "Access to Infor
mation and a Mailing List of 
All Computer People," by Ed
mund C. Berkeley, 17/1 (Jan.), 
6 

"Access to Information and· a 
Mailing List of All Computer 
People -- II," by Edmund C. 
Berkeley, 17/4 (Apr.), 7 

Mainichi Daily News, "Japanese 
Computer Industry is Growing 
Rapidly," 17/8 (Aug.), :U 

Maintaining DP equipment, "IBM 
Wi thdraws Previously Announced 
Charge Adjustments for Main
taining DP Equipment," 17/12 
(Dec.), 62 

Major contract signed, "Grey
hound Computer Corp. Has Signed 
a Major Contract Wi th General 
Electric Co.;' 17/12 (Dec.), 63 

Majority vute, "A Digital Compu
ter With Automatic Self-Repair 
and Maj ori ty Vote, by Dr. Avi
zienis, 17/5 (May), 13 

"MANAGEc," 17/5 (May), 62 
Management, "Program Reporting 

and Information Systems for 
Management (PRISM)," 17/9 
(Sept.), 62 

Management information systems: 
"The Concept of the 'Data An
alysis and Control Catalog' 
for Management Information 
Systems," by William B. Ste
vens, 17/4 (Apr.), 40 

"A Linear Geographical Code for 
Management Information Sys
terns," by Jiri Kallab, 17/4 
(Apr.), 24 

"Management Systems for Medical 
Data from Sanders," 17/11 
(Nov.), 50 

Manipul ators, "Remote-Controlled 
Manipulators Studied for Use in 
Building, Repairing, Maintain
ing Satell i tes in Space," 17/ 
12 (Dec.), 61 

Mann, Roland, "Proof Goofs," 17/ 
12 (Dec.), 14 

"March of Polygons," by lIaruki 
Tsuchiya, Annual Computer Art 
Contest, 17/8 (Aug.), 22 

Man-computer graphical communi
cation, "Improving Man-Computer 
Graphical Communication Descri
bed in New Film," 17/5 (May), 
58 

Manpower, "The Growing Crisis in 
Technical Manpower in the Uni
ted States," by Arnold R. 
Deutsch, 17/3 (March), 14 

"The Market for 'Civil Systems' 
Will Equal 10% of the Gross 
National Product in 10 Years -
a Prediction," by Dr. Simon 
Ramo, 17/11 (Nov.), 11 

Mark~!r~:io~~~or~~ see "Computer 

"Control Data Corporation Plays 
Increasingly Important Rolc 

39 



in World Computer Market," 
by Ted Schoeters, 17/2 (Feb'>, 
20 

"Government Seeks New Data on 
Competition in the Computer 
Industry," by Stanley Penn, 
17/1 (Jan.), 24 

Marketing service, "Low Cost 
Computerized Marketing Service 
for Manufacturers," 17/12 
(Dec.), 59 

Marks, Shirley, "JOSS," 17/12 
(Dec.), 4 

"Marquardt Corp. Has Entered 
Computer Time-Sharing Field," 
17/12 (Dec.), 60 

Martin, H. G., "Computer Art Re
prints," 17/11 (Nov.), 4 

Martin. Robert W., "Linking Com
puters -- Correction," 17/9 
(Sept.), 4 

Mason, Maughan S., "Christmas 
Wreath -- Computer Style," An
nual Computer Art Contest, 17/ 
8 (Aug,), 18 

Massachuset ts, "Unemployment 
Checks Prepared 'On- the-Spot' 
fer Waiting Claimants in Mass
achusetts Program," 17/1 (Jan.), 
53 

Mass. General Hospital, "Computer 
Questions Patients at Mass. 
General Hospital," 17/7 (July), 
47 

"'Master Translator' Permits 
Automated Bus iness Mach ines to 
'Talk' Together," 17/9 (Sept.), 
63 

Materials, "CMAP (Charge Materi
als Allocation Processor)," 17/ 
11 (Nov.), 53 

Math/science concepts, "Project 
LOCAL Aids Students in Better 
Understanding of Math/Science 
Concepts," 17/10 (Oct.), 59 

Mathematical, "SIGMA FMPS (Fun
ctional Mathematical Program
ming System)," 17/11 (Nov.), 53 

Matrix board, "Pluggable X-Y Ma
trix Board for Medical Research 
Applications," 17/11 (Nov.), 56 

"Matsushita Pressure-Sens i ti ve 
Diode (MPS)" (in Annual Pictor
ial Report), 17/12 (Dec.), 40 

Measurement Analysis Corp., "Digi
tek Agrees to Acquire Measure
ment Analysis Corp .. " 17/3 
(March), 52 

Measurement Control Devices, Inc., 
"'Book Size' Oscilloscope by 
Measurement Control Devices, 
Inc. ," 1 7/11 (Nov.), 56 

"Mechanical Translation," by An
drew D. Booth, 17/4 (Apr.), 54 

Medical computing programs, "Open 
Letter to All Medical Computing 
Programs," by E. R. Gabrieli, 
17/7 (July), 15 

Medical data, "Management Systems 
for Medical Data from Sanders," 
17/11 (Nov.), 50 

Medical diagnostic center, "Com
plete Medical Examination at 
New Computerized Medical Diag
nostic Center- Takes Only 2-1/2 
Hours," 17/9 (Sept.), 59 

Medical examination, "Complete 
Medical Examination at New Com
puterized Medical Diagnostic 
Center Takes Only 2-1/2 Hours," 
17/9 (Sept.), 59 

Medical research, "Pluggable X-Y 
Matrix Board for Medical Re
search Applicat ions," 17/11 
(Nov.), 56 

"Medium-Scale Integrated Circui t 
Logic Featured in New Magnafile 
Drum Memory," 17/8 (Aug.), 58 

MEETING NEWS: 17/3 (March), 59; 
17/7 (July), 55; 17/10 (Oct.), 
66 

"Memorex 630 Series Disc Drive," 
17/2 (Feb.), 46 

Memories: "Random Access Memories 
from Infotechnics Inc.," 17/ 
10 (Oct.), 62 

"Sanders Series 500 Memories," 
17/7 (July), 53 

Memory: "New 256-bitRead-Only 
Memory by National Semicon
ductor," 17/10 (Oct.), 62 

"MDM-X Digital Computer Memory," 
17/8 (Aug.), 58 

"Medium-Scale Integrated Cir
cui t Logic Featured in New 
Magnafile Drum Memory," 17/8 
(Aug.), 58 

"SS/30 Small Store Memory Avail
able from Varian Data Ma
chines," 17/8 (Aug.), 58 

Memory computer, "Principles of a 
Two-Leve 1 Memory Computer," by 
Leonard Dreyer, 17/5 (May), 40 

Memory modules, "Corning GJ.,ass 
Works Introduces Low-Cost Glass 
Memory Modules," 17/5 (May), 61 

40 

'Memory plane, "Indiana General 
Introduces New Molded Memory 
Plane," 17/2 (Feb.), 47 

Memory products, "Data Products 
to Acquire Fairchild's Memory 
Products Section," 17/3 (March), 
51 

Memory reader, "Lockheed Offers 
Magnetic Tape Memory Reader," 
17/4 (Apr.), 65 

Memory system: "Ferroxcube An
nounces Compact, Low-Cost 
Memory System Wi th Random 
Access," 17/1 (Jan.), 55 

"lSI Introduces Low-Cost Medium
Capaci ty Memory Sys tems, " 
17/11 (Nov.), 52 

Mendelsohn, H. A., "Art Repro
duction," 17/1 (Jan.), 8 

Mensh, Michael, "Multirpogram
ming: What It Is ••• When to 
Use It ... What to Look For 
.... " 17/2 (Feb.), 22 

Merge, "Itek, Scionics Agree to 
Merge," 17/8 (Aug.), 55 

~Iergenthaler Linotype Co., 
"Charles Bruning Company to 
Market Automated Drafter for 
Mergenthaler Linotype Co., 17/ 
1 (Jan,), 54 

Merri tt, R, M.: "The Ten-Mi Ie 
Gap -- Comments," 17/7 (July), 
4 

"The Ten-Mile Gap -- Comments," 
17/8 (Aug.), 4 

Message composer, "DATACALL Mes
sage Composer from DASA Cor
poration," 17/3 (March), 58 

Metals, "Arizona 'Prospector' 
Uses IBM Computer to Search 
Globe for Precious Metals," 
17/8 (Aug.), 53 

Mezei, Leslei, Artist, and Da
vid Payne, Programmer, "Tower 
of Babel," Annual Computer Art 
Contest, 17/8 (Aug.), 12, 13 

Michaels, R, F., "Printing Er
ror," 17/1 (Jan.), 8 

Michigan gas supply, "Weather
Conscious Computer Moni,tors 
Michigan Gas Supply," 17/10 
(Oct.), 58 

"Microfilm Combined wi th Compu
ter for Information Handling," 
by George H. Harmon, 17/11 
(Nov.), 36 

Microfilm storage, "All-Electron
ic Typesetter Sets Type for 
Full Page or Microfilm Storage 
in Seconds," 17/4 (Apr.), 63 

MICROMEMORyT, "Electronic Mem
ories Inc. Adds New Storage 
Capaci ty to MICROMEMORyT 1000 
System," 17/10 (Oct.), 61 

'''Midgi-Counter', Smallest De
cade Counter, by Pinlite, Inc.," 
17/10 (Oct.), 65 

"Midwestern's Tape Transport Is 
Plug-to-Plug Replacement for 
IBM 2401 Tape Drive," 17/1 
(Jan.), 59 

"Mil go Electronic Corporation 
Forms Communications Firm," 
17/9 (Sept.), 58 

Miller, W. E., "The Impact of 
Digital Computers Upon Steel 
Works Operations," 17/7 (July), 
22 

Milligan, Margaret, "Keeping Up 
With Reading," 17/4 (Apr.), 9 

Milojevic, Petar: "Labyrinth in 
Motion," Annual Computer Art 
Contest, 17/8 (Aug.), 10 

"Peek-A-Boo Circles," Annual 
Computer Art Contest, 17/8 
(Aug.), 19 

"Ring Motif," Annual Computer 
Art Contest, 17/8 (Aug.), 20 

"A Sea Star," Annual Computer 
Art Contest, 17/8 (Aug.), 9 

"Mind Stretching," 17/2 (Feb.), 
29 

Mine: "North America's Largest 
Underground Mine Uses Compu
ter in Recovery of Molybden
um," 17/5 (May), 55 

"Yield at Mine Analyzed On
Line by Computer System," 17/ 
9 (Sept.), 55 

'" Minireels' of Magnetic Computer 
Tape Available from Audio De
vices," 17/2 (Feb.), 51 

MISCELLANY: 17/8 (Aug.), 63 
"MIS/Leasing," 17/2 (Feb.), 48 
Missouri, "Computer-Based Si te 

Selection System for State of 
Missouri," 17/4 (Apr.), 57 

"Mod 4 Operating System," 17/8 
(Aug.), 58 

"Model 8403 Drum Memory," (in An
nual Pictorial Report), 17/12 
(Dec.), 39 

"Model 97460A Drum File System," 
(in Annual Pictorial Report), 
17/12 (Dec.), 38 

"Model 101," 17/2 (Feb.) ,0 48 

Annual Index 

Model VI, "Gypsy, Model VI, Claude 
Shannon, Minwi t and the Mouse," 
by George A. W. Boehm, 17/1 
(Jan.), 49 

"Modular 3rd Generation Disc
Storage System from Computer 
Peripherals Corp .. " 17/11 (Nov.), 
53 

"Mohawk Data Sciences To Acquire 
DASA," 17/2 (Feb.), 45 

Molybdenum, "North America's 
Largest Underground Mine Uses 
Computer in Recovery of Molyb
denum," 17/5 (May), 55 

Money counters, "Electronic Money 
Counters to Aid Tax Collectors 
of Nevada," 17/3 (March), 51 

Monitor system, "SSTPAC (a stand 
along di agnost ic monitor sys
teml," 17/10 (Oct.), 63 

Monitoring program, "Te11er-
Register Unit Monitoring Pro
gram (TRUMP)," 17/2 (Feb.), 48 

Monitoring system, "Patient Moni
toring System from Redcor Cor
poration," 17/3 (March), 58 

"Monroe in the Net," by Haruki 
Tsuchiya, Annual Computer Art 
Contest, 17/8 (Aug.), 16 

MONTHLY COMPUTER CENSUS: 17/1 
(Jan.), 64; 17/2 (Feb.), 54; 
17/3 (March), 62; 17/4 (Apr.), 
70; 17/5 (May), 70; 17/7 (July), 
58; 17/8 (Aug.), 66; 17/9 
(Sept.), 68; 17/10 (Oct.), 70; 
17/11 (Nov.), 61; 17/12 (Dec.), 
66 

Montreal, "NCR Opens Time-Sharing 
Data Center in Montreal," 17/ 
10 (Oct.), 66 

Moorhead, Congressman William S., 
"Congress has not Really En
tered the Computer Age -- and 
Should," 17/8 (Aug.), 28 

Moral questions: "Computers and 
Moral Questions," by Edmund 
C. Berkeley, 17/3 (March), 7 

"Computers and Moral Questions 
-- Comments," from Ernest D. 
Chu, 17/9 (Sept.), 4 

"Computers and Moral Questions 
-- Inventory of Pieces Pub
lished 1967 in Computers and 
Automation," 17/3 (March), 47 

Moran, Frank J., "The Value of 
Swift Knowing of New Knowledge," 
17/4 (Apr,), 53 

Morrissey, Charles A., "Long
Range Planning in Personnel: 
The Impact of the Computer," 
17/7 (July), 40 

"Motorola Reader Enters Data from 
Punched or Mark-Sense Cards and 
Documents," 17/2 (Feb.), 49 

Mouse, "Gypsy, Model VI, Claude 
Shannon, Minwit and the Mouse," 
by George A. W. Boehm, 17/1 
(Jan.), 49 

MULTI-ACCESS FORUM: 17/1 (Jan.), 
10; 17/2 (Feb.), 10; 17/3 
(March), 10; 17/4 (Apr.), 10; 
17/5 (May), 12; 17/7 (July), 
10;' 17/8 (Aug.), 28; 17/9 
(Sept.), 10; 17/10 (Oct.), 8; 
17/11 (Nov.). 11; 17/12 (Dec.), 
8 

Multi-Access, "An Inter-City, 
Mul ti-Acces s, Time-Sharing 
Computer System," by Grant N. 
Boyd, 17/12 (Dec.), 21 

Multi-accumulator organization, 
"NOVA: Small-Scale General 
Purpose Computer has Mul ti
Accumulator Organization," 17/ 
11 (Nov.), 48 

"Multi-Copy Serial Printer" (in 
Annual Pictorial Report), 17/ 
12 (Dec.), 46 

"Mul ti-Language Time-Sharing 
Computer Systems from Digital 
Equipment Corp .. " 17/11 (Nov.), 
49 

"Mul tiple-Access, Time-Sharing, 
Operating System," by B. R. 
Smith, 17/10 (Oct.), 24 

"Mul tiple Application Computer 
From Lockheed Electronics," 17/ 
11 (Nov.), 49 

Mul tiple gas chromatographs, 
"GasChrom-8 for Analyzing Data 
from Multiple Gas Chromato
graphS," 17/4 (Apr.), 63 

"Multiple Page Keyboard (MPK) 
Announced by Philco," 17/9 
(Sept.), 62 

"Multiple Page Keyboard (MPK) 
(in Annual Pictorial Report), 
17/12 (Dec.), 42 

"Multiprogramming: What It Is 
••• When to Use It ... What to 
Look For •.• ," by Michael 
Mensh, 17/2 (Feb.), 22 

Municipal information systems, 
"Prospects in Municipal In
formation Systems: The Ex
ample of Los Angeles," by 

Takuji Tamaru. 17/1 (Jan.), 15 
Music competition, "Winning En

tries in the IFIP Congress 
Computer-Composed Music Com
petition," 17/7 (July), 17 

NATTS accreditation, "CDC Insti
tutes Get NATTS Accredi tat ion, " 
17/5 (May), 58 

NC tapes, "QUICKPOINT, a Low
Cost Computer Based System for 
Preparing NC Tapes," 17/5 
(May), 61 

NCR: "Century Series Computers 
Announced by NCR," 17/4 
(Apr.), 62 

"MagnetiC-Ledger Storage Capa
city of Series 500 Increased 
by NCR," 17/5 (May), 61 

"'Thous and-in-One' Account ing 
Machine Introduced by NCR," 
17/7 (July), 54 

"NCR Acquires Argentine Business 
Machine Company," 17/8 (Aug.), 
55 

"NCR Acquires Krupp Minority 
Holding in German Company," 17/ 
3 (March), 51 

"NCR Century Series Computers" 
(in Annual Pictorial Report), 
17/12 (Dec.), 31 

"NCR to Market Credifier's Cre
dit-Inquiry System," 17/7 
(July), 47 

"NCR Opens Time-Sharing Data 
Center in Montreal," 17/10 
(Oct.), 66 

"NCR, Sanders Associates Announce 
Multi-Million-Dollar Agree
ment," 17/2 (Feb.), 44 

"NCR Seminars on Automated Record 
Handling for Catholic Schools," 
17/8 (Aug.), 56 

"NCR will Market Ul tronic Data
sets with Century Computers," 
17/7 (July), 48 

Name change, "URS Changes Name 
to URS Systems Corporation," 
17/9 (Se pt • ), 58 

Nanomemory line, "Electronic 
Memories Adds 900 Nanosecond 
System To Nanomemory Line." 17/ 
2 (Feb.), 47 

"National Academy of Sciences Es
tablished a 'Computer Science 
and Engineering Board'," 17/8 
(Aug.), 29 

"National Bureau of Standards In
sti tute for Materials Research 
Applies Automation at the Crys
tal Data Center," 17/2 (Feb.), 
42 

National Cybernetics, "Magnetic 
'Flow Chart' Kits by National 
Cybernetics," 17/10 (Oct.), 65 

National Semiconductor, "New 256-
Bi t Read-Only Memory by Nation
al Semiconductor," 17/10 (Oct.), 
62 

"Nationwide Earth Science Compu
ter Network is Now Operational," 
17/7 (July), 45 

"Nationwide Network of Data Pro
cessing Facilities Planned by 
UNIVAC," 17/4 (Apr.), 59 

"Navajo Tribe Using Computer to 
Perform more than 125 Distinct 
Projects," 17/2 (Feb.), 41 

"Needed: Peopleware," by Swen A. 
Larsen, 17/12 (Dec.), 50 

"NEPTUNE," 17/7 (July), 54 
Network, "Soviet Lags in Use of 

Bus iness Computers, But PI ans 
Network That Will Run Entire 
Economy," 17/1 (Jan.), 11 

Nevada, "Electronic Money Count
ers to Aid Tax Collectors of 
Nevada," 17/3 (March), 51 

"New BCD Printer Available from 
AIC Instruments," 17/4 (Apr.), 
65 

"A New Concept in Time Sharing: 
Dedicated Systems Share One 
Computer," by Gerald J. Smolen, 
17/10 (Oct.), 30 

NEW CONTRACTS: 17/1 (Jan.), 62; 
17/2 (Feb.), 52; 17/3 (March), 
60; 17/4 (Apr.), 68; 17/5 (May), 
68; 17/7 (July), 56; 17/8 (AugJ, 
64; 17/9 (Sept.), 66; 17/10 
(Oct.), 68; 17/11 (Nov.), 59; 
17/12 (Dec.), 65 

"New Controls Speed Data to Vis
ual Display Units," 17/9 
(Sept.), 63 

"New Core Stacks Double Memory 
Size in Hewlett-Packard's 2116 
Series Computers," 17/11 (Nov.), 
49 

"New Data Entry System Speeds up 
Input and Reduces Cost," 17/11 
(Nov.), 55 

"New Data Sets Transmit and Re-

ceive from Wide Variety of Bus
iness Machines," 17/8 (Aug.), 
62 

"New Datacoupler Links Any Digi
tal Tape Recorder to Any Signal 
Source," 17/10 (Oct.), 65 

New England, "ITT Division In
augurates 3rd Generation Time
Sharing Service in New England," 
17/7 (July), 50 

"New Family of Data Acquisition 
Sys terns from Redcor Corp.," 17/ 
11 (Nov.), 52 

"New Field Tape Transport Weighs 
Less Than 50 Lbs .. " 17/3 (March), 
58 

New ideas, "Remote Batch Proces
s ing and Other Good New Ideas 
in the Computer Field," by Ed
mund C. Berkeley, 17/10 (Oct.), 
6 

NEW INSTALLATIONS: 17/1 (Jan.), 
63; 17/2 (Feb.), 53; 17/3 
(March), 61; 17/4 (Apr.), 69; 
17/5 (May), 69; 17/7 (July), 
57; 17/8 (Aug.), 65; 17/9 
(Sept.), 67; 17/10 (Oct.), 69; 
17/11 (Nov.), 60; 17/12 (Dec.), 
64 

"New Installations," from D. 
Protti, 17/3 (March), 8 

"New Instrument Symbols & Iden
tification Standard Issued by 
the Instrument Society of 
America," 17/7 (July), 55 

NEW LITERATURE: 17/9 (Sept.), 
65; 17/11 (Nov.), 57; 17/12 
(Dec.), 62 

"New Member Added to Burroughs 
500 Systems Family," 17/4 
(Apr.), 61 

NEW PATENTS by Raymond R. Skol
nick: 17/1 (Jan.), 66; 17/2 
(Feb.), 58; 17/3 (March), 65; 
17/4 (Apr.), 74; 17/5 (May), 
74; 17/7 (July), 61; 17/8 
(Aug.), 69; 17/9 (Sept.), 74; 
17/10 (Oct.), 74; 17/11 (Nov.), 
66; 17/12 (Dec.), 70 

NEW PRODUCTS: 17/1 (Jan.), 55; 
17/2 (Feb.), 46; 17/3 (March), 
55; 17/4 (Apr.), 61; 17/5 
(May), 59; 17/7 (July), 51; 
17/8 (Aug.), 56; 17/9 (Sept.), 
60; 17/10 (Oct.), 60; 17/11 
(Nov.), 48 

"New Proposals Filed by AT&T with 
Federal Communications Commis
sion," 17/10 (Oct.), 67 

"New Transl ator Can Link Compu
ters and Any Communications 
Network," 17/10 (Oct.), 64 

"New 256-Bi t Read-Only Memory by 
National Semiconductor," 17/10 
(Oct.), 62 

"New UNIVAC 9400 System Added to 
UNIVAC 9000 Series by Sperry 
Rand's UNIVAC Div .. " 17/3 
(March), 55 

"New X-Y Recorder by Honeywell," 
17/10 (Oct.), 64 

New York, "State University of 
New York Gets Data Science In
terns," 17/9 (Sept.), 58 

NY schools, "Kodak's CAPAL Sys
tem Placed in Research Project 
Service wi th 3-County Group of 
Upstate NY Schools," 17/4 (Apr.\ 
59 

"New York State System Duplicates 
Dr i vers '. Licenses vi a Remote 
Terminals," 17/9 (Sept.), 55 

New York Univ.: "Courant Insti
tute at New York Univ. Ties 
3 Institutions to Its CDC 
6600." 17/8 (Aug.), 55 

"Scientists at Rensselaer 
Polytechnic Institute Link 
IBM 1130 With NYU's CDC 6600," 
17/5 (May), 65 

New York youngsters, "Computer
ized Games Help New York Young
sters Learn How To Run a 
Store, a Company or a Country," 
17/4 (Apr.), 60 

Newkirk, Nate A., "Innovation in 
Teaching -- Why Industry Leads 
the Way," 17/10 (Oct.), 45 

"Newly-Established Position of 
Full-Time Executive Director 
Marks a Key-Point in AFIPS 
History," 17/11 (Nov.), 58 

Newspapers, "Facsimile News
papers in Homes, Visioned in 
1909," by M. K. Ramdas, 17/5 
(May), 16 

"Nimbonacci," by Wal ter Penney, 
17/9 (Sept.), 51 

Nimwit, "Gypsy, Model VI, Claude 
Shannon, Nimwit and the Mouse," 
by George A. W. Boehm, 17/1 
(Jan.), 49 

"The 1968 Computer Directory and 
Buyers' Guide: Supplement, 
September, 1968," 17/9 (Sept.), 
14 
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"1969 IEEE Computer Group Con
ference -- Call for Papers." 
by Donald L. Epley. 17/10 
(Oct.). 12 

"1969 IEEE Power Industry Compu
ter Appl icat ions Conference -
Call for Papers." from W. D. 
Trudgen. 17/9 (Sept.). 12 

"1969 Spring Joint Computer Con
ference -- Call for Papers." 
by T. II. Bonn. 17/7 (July). 17 

Nippon Calculating Machine Co •• 
"Japan's foreign Investment 
Councll Approves License Agree
ment Between Nippon Calcula
ting Machine Co. and Wyle Lab
oratories." 17/1 (Jan.). 54 

Nolan. Lawrence. "Concentric Cir
cles." Annual Computer Art Con
test. 17/0 (Aug.). 24 

Non-Linear Systems. Inc •• "Por
table Data Acquisition System 
from Non-Linear Systems. Inc .... 
17/11 (Nov.). 52 

Norair Engineering Corp •• "Compu
ter Making Impact at Construc
tion Sites for Norair Engin
eering Corp .... 17/4 (Apr.). 58 

North American Rockwell. "Auto
netics Division of North Ameri
can Rockwell Develops ADEM 
(Automatic Data Equalized Mo
dem)." 17/3 (March). 59 

"North America's Largest Under
ground Mine Uses Computer in Re
covery of Molybdenum." 17/5 
(May). 55 

"No. Carolina Insurance firm Of
fers On-Line Service for Sav
ings & Loan Associations." 17/ 
12 (Dec.). 60 

"North Carolina Universities Ar
range Cooperative Educational 
Computer facility." 17/12 
(Dec.). 59 

Northern lights. "Alaskan Scien
tists Apply Computer in Study 
of Northern Lights." 17/9 
(Sept.). 55 

"Nova" (in Annual Pictorial Re
port". 17/12 (Dec.). 30 

"NOVA: Small-Scale General Pur
pose Computer has Multi-Accu
mulator Organization." 17/11 
(Nov.). 48 

Nuclear power pI ant. "Optimiza
tion of a Nuclear Power Plant 
by Hybrid Computer." by Joseph 
J. Kovacs. 17/7 (July). 26 

"Number Puzzles for Nimble Minds 
-- and Computers." by Neil 
Macdonald: 17/10 (Oct.). 14; 
17/11 (Nov.). 26 

"Numble 6812." 17/12 (Dec.). 28 
NUMBLES: "Number Puzzles for 

Nimble Minds -- and Computers." 
by Neil Macdonald: 17/10 
(Oc t. ). 14; 17/11 (Nov.). 26 

"Numbles." from John A. Bowen. 
17/12 (Dec.). 4 

"Numbles." by Neil Macdonald. 
17/12 (Dec.). 28 

"Nilmbles" from Robert A. List. 
17/12 (Dec.). 4 

"Numeric Readouts. from Dialight. 
are Mounted on Printed Circuit 
Boards." 17/11 (Nov.). 56 

Q 

OEI Computer Systems Corp •• "Vern
itron Corp. to Acquire OEI Com
puter Sys terns Corp .... 17/3 
(March). 52 

"Oakland Athletics will have 
first Computer-Controlled 
Stadium Scoreboards." 17/7 
(July). 45 

O·Brien. Dr. James A.: "The 
Bank of Tomorrow: Today ... 
17/5 (May). 26 

"Data Process ing Services: 
Banking's New Product." 17/ 
10 (Oct.). 40 

Ochs. Richard. "Social Issues 
and Science." 17/10 (Oct.). 4 

Odyssey. "Computer Answers Ques
tion -- • Did Homer Write Both 
the Iliad and the Odyssey?· ... 
17/4 (Apr.). 57 

Off-line data preparation mar
ket. "lIoneywell Enters Off
line Data Preparation Market 
Wi th New Key tape Devices." 17/ 
3 (March). 57 

Ohio. "Blue Cross of Central Ohio 
Creates Computer Center Ser
vice for Hospitals." 17/5 
(May). 59 

"Ohio State To Grant Degrees in 
the field of Computer and In
formation Science." 17/2 
(feb.). 45 

Ohtake. Kamoto. Haruki Tsuchiya. 

and Koj i fuj ino. "Deformation 
of Sharaku." Annual Computer 
Art Contest. 17/8 (Aug.). 25 

Oil: "Alaskan Surveyors use 
Computer to Explore for Oil." 
17/8 (Aug.). 54 

"Power of Six Computers Probes 
the Sea for Oil." 17/11 
(Nov.). 46 

"Oil Paintings Produced with Aid 
of Computer." 17/9 (Sept.). 56 

Oil sources. "Computer-Controlled 
Optical Sys tern Hunts New Oil 
Sources." 17/7 (July). 45 

Oklahoma. "University Computing 
Company Opens Maj or Computer 
facility in Tulsa. Oklahoma." 
17/5 (May). 59 

Oli vetti-Ge. "Italy's first Com
mercial Time-Sharing Service 
is Opened by Olivetti-GE." 17/ 
7 (July). 50 

"OMEGA." 17/1 (Jan.). 57 
On-line service. "No. Carolina 

Insurance firm Offers On-Line 
Service for Savings & Loan 
Associations." 17/12 (Dec.). 
60 

On-line system. "Allegheny Health 
Department Monitoring Air Pol
ution Wi th On-Line System," 
17/12 (Dec.). 58 

"One Computer Talks to Another 
wi th Datametrics' Coupler." 
17/10 (Oct.). 64 

"100-V Analog/Hybrid Computing 
System from EAI," 17/11 (Nov.), 
50 

"One Microsecond Core Memory by 
Lockheed Electronics." 17/11 
(Nov.). 52 

"One Microsecond Core Memory, 
Model CR-95" (in Annual Pic
torial Report). 17/12 (Dec.). 
39 

"Op Art Computerized," by Donald 
Robbins. Annual Computer Art 
Contest. 17/8 (Aug.). 26 

Open-heart surgery. "Computer 
Monitoring System Used for 
Postoperati ve care of Open
Heart Surgery Cases at Uni
versity of Alabama." 17/3 
(March), 50 

"Open Letter to all Medical Com
puting Programs," by E. R. 
Gabrieli, 17/7 (July). 15 

Operating system, "Mul tiple-Ac
cess. Time-Sharing, Operating 
System," by B. R. Smith. 17/ 
10 (Oct.). 24 

"Operation Bootstrap in the Com
puter field." by Edmund C. 
Berkeley, 17/11 (Nov.), 6 

OpScan 288 Reads Hand-printed 
Characters for Direct Input 
to Computers." 17/5 (May), 64 

Optical character recognition 
system, "Cogni tronics Intro
duces Remote Optical Character 
Recognition System," 17/8 
(Aug.). 60 

Optical shaft encoders, "Libra
scope's New Optical Shaft En
coders," 17/10 (Oct.), 65 

Optical system, "Computer-Control
led Optical System Hunts New 
Oil Sources," 17/7 (July). 45 

"Optimat -- Automated System for 
Circuitry Artwork," 17/1 (Jan.). 
59 

"Optimization of a Nuclear Power 
Plant by Hybrid Computer." by 
Joseph J. Kovacs. 17/7 (July), 
26 

"OPTOmechanisms Inc. Markets Hard 
Copy Generator Sys tern for Com
puter/TV Outputs." 17/9 (Sept.). 
62 

"The Orbit Tree." by Lloyd Sumner. 
Annual Computer Art Contest. 17/ 
8 (Aug.). 23 

Organizations: "Roster of Com
mercial Organizations Offer
ing Courses, Training. or 
Instruction in Computing. 
Programming or System," 17/6 
(June). 73 

"Roster of Organizations in the 
Electronic Computing and Data 
Processing Industry." 17/6 
(June). 8 

"Roster of Organizations Offer
ing Computing and Data Proces
sing Services." 17/6 (June). 
65 

"Roster of Organizations Offer
ing Consulting Services in 
the Computer field." 17/6 
(June). 80 

"Roster of Organizations Sell
ing and/or Producing Soft
ware." 17/6 (June), 84 

"Roster of Organizations Spec
ializing in Leasing or Fi-
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nancial Services in the Com
puter Field, 17/6 (June). 88 

ORGANIZATION NEWS: 17/1 (Jan.). 
53; 17/2 (Feb.), 44; 17/3 
(March), 51; 17/4 (Apr.). 58; 
17/5 (May). 56; 17/7 (July). 
47; 17/8 (Aug.), 54; 17/9 
(Sept.). 57; 17/10 (Oct.). 67; 
17/11 (Nov.), 58; 17/12 (Dec.), 
62 

Orl icky, Joseph A., "Computer 
Selection." 17/9 (Sept.). 44 

Oscilloscope, "'Book Size' Oscil
loscope by Measurement Control 
Devices, Inc .... 17/11 (Nov.). 
56 

0' Shaughnes sy, G. p .. "Computer 
Art," 17/10 (Oct.), 4 

Ottawa Journal, "Computers -- A 
New Public Utility," based on 
an article by Len Carter. 17/8 
(Aug.). 31 

"Our Limited Ability to Under
stand and to Specify," 17/3 
(March). 42 

"Output vs. Input," by Bob 
Schultz. Annual Computer Art 
Contest. 17/8 (Aug.). 24 

"Over 1400 Applications of Elec
tronic Computing and Data Pro
cessing Equipment." 17/6 
(June). 124 

Oyer. Paul D., "Association for 
Computing Machinery Forms Spec
ial Inter!!st Group on Business 
Data Processing (SIGBDP)," 17/ 
9 (Sept.). 12 

PC-board. '''BLINC·. New Automatic 
Device for Inspecting PB-Board 
Assemblies." 17/5 (May). 65 

PDC 808. "Computer Automation, 
Inc. Announces the PDC 808 --," 
17/7 (July). 52 

"PDC 816" (in Annual Pictorial 
Report), 17/12 (Dec.). 34 

"PDP-8/L Computer" (in Annual 
Pictorial Report). 17/12 
(Dec.). 30 

PDP-8/L and PDP-9/L, "Digital 
Equipment Announces Two New 
Low-Cost Computers. PDP-8/L 
and PDP-9/L." 17/8 (Aug.), 56 

"PDP-8/S Computers Control De
li very of 200M Barre 1 s Per 
Year of Crude Oil," 17/12 
(Dec.). 57 

"PMI (Personnel Management In
formation System)." 17/11 
(Nov.). 53 

"POLE (Public Opinion Logical 
Expectation)." 17/10 (Oct.). 
63 

PRISM. "Program Reporting and 
Information Systems for Man
agement (PRISM)," 17/9 (Sept,). 
62 

"PROMPT (Program Monitoring and 
Planning Techniques)." 17/8 
(Aug.). 58 

PSP. "Power System Planning 
(PSP)." 17/9 (Sept.). 62 

"P203 Computerized Accounting 
Machine" (in Annual Pictorial 
Report), 17/12 (Dec.). 34 

"Pack-Scan I -- Disc Pack Tester 
and Certifier." 17/11 (Nov.). 
56 

"Package Computer Room" (in An
nual Pictorial Report). 17/12 
(Dec.). 49 

Paintbrush. "Is the Computer an 
Artist's Paintbrush?" by Dan
iel T. Langdale. 17/8 (Aug.). 
31 

Paintings. "Oil Paintings Pro
duced with Aid of Computer." 
17/9 (Sept.). 56 

Pak-Well Paper Industries. Inc .. 
"Computer-Pak for Computer
Printer Envelope Addressing." 
17/11 (Nov.). 56 

Paper shredder. "Computer Room 
Paper Shredder." 17/10 (Oct.). 
65 

Papers. "1969 Spring Joint Com
puter Conference -- Call for 
Papers." by T. H. Bonn. 17/7 
(July). 17 

"Paragon Systems Enters Digital 
Peripheral Field," 17/2 (Feb.). 
44 

"Patch Cords" (in Annual Pic
torial Report). 17/12 (Dec.). 
40 

Patents -- see "New Patents" 
"Patient Monitoring System from 

Redcor Corporation." 17/3 
(March). 58 

Payne. David. Programmer. and 
Leslei Mezei. Artist. "Tower 
of Babel." Annual Computer Art 
Contest. 17/8 (Aug.). 12. 13 

"Payroll Accounting System." 17/ 
2 (Feb.). 48 

"Payroll Software System," 17/ 
10 (Oct.). 62 

Peace candidate campaigns. "Com
puter Professionals for Peace 
(CPP) Are Programming a Compu
ter to Produce Voting Lists to 
Aid Peace Candidate CamjJaigns." 
17/7 (July). 14 

Peacock, James. "Good Communica
tion Between People. Between 
Machines. and Between People 
and Machines -- and Obfusca
tion," 17/7 (July). 10 

Peardon. Glenn W., "Computers 
and Education." 17/5 (May). 8 

"Peek-A-Boo Circles." by Petar 
Milojevic. Annual Computer Art 
Contest, 17/8 (Aug.), 19 

Penn. Stnaley, "Government Seeks 
New Data on Competition in the 
Computer Industry." 17/1 (Jan.), 
24 

Penney, Walter: -- see "Problem 
Corner" 

"Problem 682: Changing a Bi t." 
17/2 (Feb.), 57 

"Problem 684: A Conversion 
Trick," 17/4 (Apr.). 47 

"Problem 685: Only Half 
Right." 17/5 (May). 48 

"Problem 687: Coffee ,and Pi." 
17/7 (July). 42 

"Problem 6812: An Arabic Gray 
Code." 17/12 (Dec.). 69 

Perforated tape re ader, "Digi
tronics Model 2540, Perforated 
Tape Reader." 17/2 (Feb.). 50 

Peripheral equipment, "IEEE Tech
nical Committee on Computer 
Peripheral Equipment Seeks 
Volunteers," by Edwin 1. Blu
menthal. 17/11 (Nov.). 13 

Peripheral equipment company. 
"Scientific Data Systems Ne
gotiating To Establish Peri
pheral Equipment Company in 
Israel." 17/5 (May). 56 

Peripheral equipment manufactur
ers. "The future of Computer 
Communications - and the Small 
Peripheral Equipment Manufac
turers." by Ted Schoeters. 17/ 
4 (Apr.). 48 

"Personal Trust Accounting Sys
tem," 17/10 (Oct.). 63 

Personnel, "A Flexible Concept 
for Recruit!ng Data Proces
sing Personnel for the 1970·s." 
by Sidney Davis. 17/9 (Sept.), 
22 

"Long-Range Planning in Per
sonnel: The Impact of the 
Computer." by Charles A. 
Morrisey, 17/7 (July). 40 

"PMI (Personnel Management In
formation System)." 17/11 
(Nov.), 53 

"Personnel Requirements in Data 
Processing." by Warren K. 
Gillis, 17/9 (Sept.). 24 

Peterson, H. Philip. "Cybernu
merics." Annual Computer Art 
Contest. 17/8 (Aug.). 21 

Petron. Phillip p., "A Computer
ized Photocomposition System 
of Graphic Arts Quality." 17/ 
11 (Nov.). 22 

Philco. "Multiple Page Keyboard 
(MPK) Announced by Philco," 
17/9 (Sept.). 62 

"Philco-Ford's Computer Services 
Network (CSN) Will Offer time
Sharing Services." 17/9 (Sept.). 
60 

"Philips Offers Inexpensive Book
shelf-Type Core Memory System." 
17/9 (Sept.), 61 

Phone device, "Xerox Phone Device 
Works After Hours." 17/10 
(Oct.). 63 

Photocomposition system. "A Com
puterized Photocomposition Sys
tem of Graphic Arts Quality." 
by Phillip p. Petron, 17/11 
(Nov.). 22 

"Photoconductor Arrays" (in An
nual Pictorial Report). 17/12 
(Dec.). 40 

"Photoelectric Sensing Head Auto
mates Waxing of Cars." 17/11 
(Nov.). 57 

Photo-etching plastic, "Farring
ton Manufacturing Co. Acquires 
New Process for Photo-Etching 
Plastic." 17/5 (May). 58 

Photographs. "Utah Computer Re
searchers Create • Idea Photo
graphs· ... by Dr. David C. Evans. 
17/2 (feb.), 11 

Phys ici an-oriented computer ap
plications. "Worley & Ringe., 
Inc. Provide Phys ici an-Orien
ted Computer Applications." 
17/8 (Aug.). 55 

Pierce. John R •• "Successful Ma
chine Translation through Se
mantic 'Understanding' by the 
Machine," 17/9 (Sept.), 20 

Pinli tes Inc ..... Midgi-Counter' , 
Smallest Decade Counter. by 
Pinlites Inc .... 17/10 (Oct.). 
65 

PLAN, "Problem Language Analyzer 
(PLAN)." 17/9 (Sept.), 62 

PI as t ic, "Farr ington Manufactur
ing Co. Acquires New Process 
for Photo-EtChing Plastic." 
17/5 (May). 58 

"Plated Wire Memory Array" (in 
Annual Pictorial Report), 17/ 
12 (Dec.). 35 

"Plexus." by Kerry Strand. Larry 
Jenkins. and Gary Craigmile. 
Annual Computer Art Contest. 
17/8 (Aug.). 15 

Plotter. "Hous ton Instrument In
torduces New Digital Plotter." 
17/5 (May). 63 

Plotter terminal. "Data Inter
face Corporation Announces Plot
ter Terminal for Time-Share 
Users," 17/10 (Oct.). 64 

"Pluggable X-Y Matrix Board for 
Medical Research Applications," 
17/11 (Nov.). 56 

Poison control, "C-E-I-R' s Mul ti
Access Computing Service Used 
for Poison Control," 17/1 
(Jan.). 51 

Porcelain. "Computer May Help De
tect Forgeries of Priceless 
Porcelain," 17/7 (July), 47 

"Portable Air Spray for Delicate 
Dusting." 17/11 (Nov.). 56 

"Portable Data Acquisition Sys
tem from Non~Linear Systems. 
Inc.... 17/11 (Nov.). 52 

"Portable Data Coupler for Use 
with Ordinary Telephone." 17/ 
4 (Apr.), 64 

"Portable Digital Data Logger 
from Control Equipment Corp .... 
17/3 (March). 57 

"Portland Engineers See into 21st 
Century with Help of IBM Com
pu ter." 17/8 (Aug.). 53 

Postprocessor system, "GECENTT 
III Pos tprocessor Sys tern, .. 
17/3 (March), 56 

"Potter ADLOGIC Makes 50% Stor
age Capaci ty Increases Possi
ble for All Disc Packs and 
1,600 BPI Tape Handlers." 17/1 
(Jan.). 57 

"Potter 004311 Disk Drive is IBM 
Compatible," 17/8 (Aug.). 61 

"Potter Instrument Co. Introdu
ces New Low Cost General Pur
pose Computer." 17/3 (March), 
56 

"Power of Six Computers Probes 
the Sea for Oil," 17/11 (Nov.). 
46 

"Power System Planning (PSP)." 
17/9 (Sept.). 62 

"Practical Considerations in 
Program Patentability," by Dr. 
Leon Davidson, 17/5 (May). 12 

"Praise for Pictorial, II from 
Shirley Cohen. 17/2 (Feb.). 7 

"Precision Ar.twork Now Is Auto
mated by Buckbee-Mears." 17/5 
(May), 54 

Precision circuits. "RCA to Start 
Marketing Precision Circuits 
to Electronics Industry," 17/ 
4 (Apr.), 58 

"Prefabricated Walls Built Auto
matically with Computer-Dir
ected Machine." 17/10 (Oct.). 
57 

"Preliminary Negotiations are 
Completed for Acquisition of 
American Business Systems by 
Control Data," 17/9 (Sept.). 
58 

"Preview of • Who's Who in the 
Computer field,' Fifth Edition," 
17/4 (Apr.), 14 

Price, George W .. "Proof Goofs." 
17/11 (Nov.), 4 

"Principles of a Two-Level Mem
ory Computer." by Leonard 
Dreyer. 17/5 (May), 40 

Printed circuit. "flexible Multi
layered Printed Circuit Devel
oped by Tyco' s Electralab Div
ision," 17/8 (Aug.), 63 

Printed circuit boards. "Numeric 
Readouts. from Dialight, are 
Mounted on Printed Circui t 
Boards." 17/11 (Nov.). 56 

Printer: "IBM 2680 CHT Printer 
Sets Type Six Times faster." 
17/1 (Jan.), 58 

"New BCD Printer Available 
from AIC Instruments." 17/4 
(Apr.), 65 

"Stromberg Datagraphics SD 4360 
Printer." 17/10 (Oct.). 64 

41 



"Printing Error," from R. F. 
Michaels, 17/1 (Jan.), n 

"Prison Inmates Learn, Then Teach 
Computer Programmi ng," 17/3 
(March), 53 

Pri vacy, "Electronic Devices Can 
Protect Privacy as Well as In
vade It," by John E. Foster, 
17/5 (May), 15 

Private schools, "Computer Train
ing in Private Schools," by 
Swen A. Larsen, 17/3 (March), 
22 

PROBLEM CORNER: "Problem 681: 
Integer Part of a Number Gi
ven in Floating Point Form," 
by Benjamin L. Schwartz, 17/1 
(Jan.), 50 . 

"Problem 682: Changing a Bit," 
by Walter Penney, 17/2 (Feb.), 
57 

"Problem 683: What's WHAT?," 
by George Blondin, 17/3 
(March), 43 

"Problem 684: A Conversion 
Trick," by Walter Penney, 17/ 
4 (Apr.), 47 

"Problem 685: Only Half Right," 
by Walter Penney, 17/5 (May), 
48 

"Problem 687: Coffee and Pi," 
by Walter Penney, 17/7 (July), 
42 

"Problem 688: Different Dif
ferences," by Wal ter Penney, 
17/8 (Aug.), 51 

"Problem 6811: Saving Computer 
Time," 17/11 (Nov.), 26 

PROBLEM CORNER by Walter Penney: 
17/9 (Sept.), 51; 17/10 (Oct.), 
54; 17/11 (Nov.), 26; 17/12 
(Dec.), 69 

"The Problem of Keeping Up With 
One's Reading," by Edmund C. 
Berkeley, 17/2 (Feb.), 8 

"Problem Language Analyzer (PLAN)," 
17/9 (Sept.), 62 

"Problem 681: Integer Part of a 
Number Given in Floating Point 
Form," by Benj amin L. Schwartz, 
17/1 (Jan.), 50 

"Problem 682: Changing a Bit," 
by Walter Penney, 17/2 (Feb.), 
57 

"Problem 683: What's WHAT?," by 
George Blondin, 17/3 (March), 
43 

"Problem 684: A Conversion 
Trick," by Walter Penney, 17/4 
(Apr.), 47 

"Problem 685: Only Half Right," 
by Walter Penney, 17/5 (May), 
48 

"Problem 687: Coffee and Pi," 
by Walter Penney, 17/7 (July), 
42 

"Problem 689: Nimbonacci," by 
Walter Penney, 17/9 (Sept.), 
51 

"Problem 6812: An Arabic Gray 
Code," by Walter Penney, CDP, 
17/12 (Dec.), 69 

"Problems," from W. Preston 
Haupt, 17/1 (Jan.), 8 

Probst, Lester A.: "Communica
tions Data Processing Sys
tems: Design ConsideratIons," 
17/5 (May), 18 

"Communications Data Processing 
or Time-Sharing?," 17/8 (Aug.), 
34 

Process control, "Leeds & North
rup LN5000 Di g it al Compu ter 
System for Process Control," 
17/8 (Aug.), 56 

Pro-Data, "Burroughs Enters 
Agreement with Pro-Data Compu
ter Services, Inc.," 17/5 
(May), 56 

Products and services, "Buyers' 
Guide to Products and Services 
in the Electronic Computing 
and Data Processing Field," 
17/6 (June), 44 

Professional services, "Systems 
Analysis, Computers, and the 
Future of Professional Servi
ces," by Dr. Robert W. Krueger, 
17/7 (July), 34 

Program, "Short-Circuit Study 
Computer Program," 17/11 (Nov.), 
53 

"Program Generators: How Good 
are They?," by James R. Zieg
ler, 17/7 (July), 18 

Program moni toring, "PROMPT 
(Program Monitoring and Plan
ning Techniques)," 17/8 (Aug.), 
58 

Program patentabil i ty, "Practical 
Considerations in Program Pat
entability," by Dr. Leon David
son, 17/5 (May), 12 

"Program Reporting and Informa
tion Systems for Management 
(PI!ISM)," 17/9 (Sept.), 62 

42 

Programmed digital controller, 
"Computer Automation Inc. Mar
kets Second 'Programmed Digi
tal Controller' ," 17/10 (Oct.), 
60 

"Programmer /Correspondent Sought," 
from M. J. Frost, 17/2 (Feb.), 
6 

Programming, "The Changing Nature 
of Programming," by Dr. Paul S. 
Herwitz, 17/1 (Jan.), 27 

Programming contest, "Fifth An
nual Computer Programming Con
test for Grades 7 to 12," 17/1 
(Jan.), 12 

Programming education, "The Pro
gramming Profession, Program
ming Theory, and Programming 
Education," by Larry L. Con
stantine, 17/2 (Feb.), 14 

Programming instruction, "Con
trol Data Institute Offers New 
Approach to Programming In
struction for Computer less 
Schools in N.E.," 17/12 (Dec.), 
59 

Progr ammi ng 1 angu ages, "Ros ter 
of Programming Languages --
1968," by Jean E. Sammet, 17/ 
6 (June), 120 

'The Programming Profession, 
Programming Theory, and Pro
gramming Education," by Larry 
L. Constantine, 17/2 (Feb,), 
14 

Programming system, "An Inter
active Programming System for 
the Casual User," by Morton 
I. Bernstein and Thomas G. 
Williams, 17/2 (Feb.), 26 

Programming technology, "The 
Teaching of Programming Tech
nOlogy," by Perry C. Smith, 
17/3 (March), 30 

Programming theory, "The Program
ming Profession, Programming 
Theory, and Programming Educa
tion," by Larry L. Constantine, 
17/2 (Feb.), 14 

Progr ams, "425 Compu ter Progr ams 
Available," 17/3 (March), 15 

"Programs and Software Should 
be Patentable," by Richard C. 
Jones, 17/3 (March), 11 

"Project LOCAL Aids Students in 
8etter Understanding of Math/ 
Sc ience Concepts," 17/10 
(Oct.), 59 

"Proof Goof 6812," 17/12 (Dec.), 
15 

"Proof Goofs," from George W. 
Price, 17/11 (Nov.), 4 

PROOF GOOFS by Neil Macdonald: 
17/9 (Sept.), 53; 17/10 (Oct.), 
50; 17/11 (Nov.), 41; 17/12 
(Dec.), 15 

"Proof Goofs," from Philip L. 
Sibert, 17/12 (Dec.), 14 

"Proof Goofs," from Rol and Mann, 
17/12 (Dec.), 14 

"Proof Goofs," from T.D.C. Kuch, 
17/12 (Dec.), 14 

"Proof Goofs," from William A. 
Barden, 17/11 (Nov.), 4 

"Proof Goofs and Proofreading 
Errors -- Comments," from Enoch 
J. Haga and from the Edi tor, 
17/11 (Nov.), 12 

Proofreading errors: "The Catch
ing of Errors by Inspection 
-- and Particularly Proof
reading Errors," by Edmund C. 
Berkeley, 17/9 (Sept.), 6 

"Detecting Proofreading Errors 
Without a Computer," by John 
H. Reddersen, 17/12 (Dec.), 
12 

"Proof Goofs and Proofreading 
Errors -- Comments," from 
Enoch J. Haga and from the 
Edi tor, 17/11 (Nov.), 12 

"Proprietary Protection of Com
puter Programs," by Sheldon J. 
Dansiger, 17/2 (Feb.), 32 

Prospector, "Arizona t Prospector' 
Uses IBM Computer to Search 
Globe for Precious Metals," 
17/8 (Aug.), 53 

"Prospects in Municipal Informa
tion Systems: The Example of 
Los Angeles," by Takuji Tamaru, 
17/1 (Jan.), 15 

Protection, "Proprietary Protec
tion of Computer Programs," by 
Sheldon J. Dansiger, 17/2 
(Feb.), 32 

Protti, D., "New Installation," 
17/3 (March), 8 

Public Opinion Logical Expecta
tion, "POLE (Public Opinion 
Logical Expectation)," 17/10 
(Oct.), 63 

Public utility, "Computers -- A 
New Public Utility," based on 
an article by Len Carter in 
the Ottawa Journal, 17/8 (Aug.), 
31 

Annual Index 

Public works dept., "Computer 
'Devour ing' Toronto for Public 
Works Dept. Repair Program," 
17/1 (Jan.), 51 

Publications -- see "Books and 
Other Publications" 

"Putnam Mutual Funds Uses IBM 
Computer to Furnish Up-to
the-Minute Information," 17/10 
(Oct.), 58 

Q 

"Queen Elizabeth II is Patron of 
IFIP Congre" '68," 17/7 
(July), 55 

"QUICKPOINT, a Low-Cost Computer 
Based System for Preparing NC 
Tapes," 17/5 (May), 61 

"RBIO Storage Disk File" (in An
nual Pictorial Report), 17/12 
(Dec.), 38 

RCA, "Commercial Credit and RCA 
are Forming Company for Na
tionwide Time-Sharing Computer 
Service," 17/4 (Apr.), 59 

"RCA Disc Operating System (DOS)," 
17/8 (Aug.), 60 

"RCA Discloses Programs to Hire 
and Train Hard-Core Unemploy
ed," 17/7 (July), 49 

"RCA to Start Marketing Precision 
Circuits to Electronics Indus
try," 17/4 (Apr.), 58 

"REMIS (Real Estate Management 
Information System)," 17/5 
(May), 62 

"RPG Listing Aid," 17/1 (Jan.), 
57 

"Radiation Therapy Analysis 
Speeded by Computer," l7/11 
(Nov.), -16 

Radio production, "TV, Radio 
Production, and Broadcasting 
Controlled by Computer in New 
Tokyo System," 17/11 (Nov.), 
47 

"RAIL-CON," 17/4 (Apr.), 64 
Rain, "Computerized Rain In

creases Man's Knowledge About 
Rain and Runoff," 17/5 (May), 
54 

Ramdas, M. K., "Facsimile News
papers in Homes, Visioned in 
1909," 17/5 (May), 16 

"Randolph Computer Corp. to Ac
quire United Data Processing 
Services," 17/3 (March), 51 

"Random Access Memories from 
Infotechnics Inc.," 17/10 
(Oct.). 62 

"Random Access Memories Type 
MDM-X" (in Annual Pictorial 
Report), 17/12 (Dec.), 39 

"Ranges of Speeds of Commercial 
Computers," 17/6 (June), 123 

"Rapcor System, Series 725" (in 
Annual Pictorial Report>, 17/ 
12 (Dec.), 47 

Rapid access data storage system, 
"SDS Rapid Access Data Storage 
System," 17/10 (Oct.), 61 

"Rapid Efficient Starting of Ac
quaintanceships in the Compu
ter Field," by Roger Barnard, 
17/7 (July), 16 

"Reach Preliminary Agreement for 
Acquisition of Electronic As
sociates Inc. by Control Data 
Corporation," 17/4 (Apr.), 59 

Read-only memory, "New 256-bi t 
Read-Only Memory by National 
Semiconductor," 17/10 (Oc t. ) , 
62 

Reader-sorter. "Document Reader
Sorter Especially for Bankers." 
17/10 (Oct.), 64 

Reading. "The Problem of Keeping 
Up Wi th One's Reading." by 
Edmund C. Berkeley, 17/2 
(Feb.), 8 

Readouts, "Numeric Readouts, 
from Dialight, are Mounted on 
Printed Circuit Boards," l7/11 
(Nov.), 56 

Reads, "IBM Machine Reads Full 
Pages Directly into Computer," 
17/9 (Sept.), 64 

Real estate management. "REMIS 
(Real Estate Management Infor
mation System)," 17/5 (May), 62 

Real time, "Apollo Biomedical 
Data to be Processed in Real 
Time," 17/10 (Oct.), 57 

"Reapportionment Cases," from 
Michael A. Duggan, 17/1 (Jan.). 
8 

"Recent Articles in c&A." 17/7 
(July), 8 

"Recogni tion Equipment has Ac
quired Teletrans Corporation." 

17/1 (Jan.). 54 
Recognit ion system. "Cogni tronics 

Introduces Remote Optical 
Character Recogni tion System," 
17/8 (Aug.), 60 

Recorders, "8eckman 3700 Series 
Data Acquisition Recorders," 
17 /8 (Aug.). 61 

"Recording Disks Awai t A.ssembly" 
(in Annual Pictorial Report), 
17/12 (Dec.), 49 

Recrui ting. "A Flexible Concept 
for Recrui ting Data Processing 
Personnel for the 1970's," by 
Sidney Davis, 17/9 (Sept.), 22 

Redcor Corp.: "New Family of 
Data Acquisition Systems from 
Hedcor Corp., .. 17 /ll (Nov.), 
52 

"Patient Moni toring System from 
Redcor Corporation," 17/3 
(March). 58 

Reddersen, John H., "Detecting 
Proofreading Errors Without a 
Computer," 17/12 (Dec.), 12 

Reel box, "Tiltshelf Reel Box to 
be Available on a Nationwide 
Basis," 17/4 (Apr.), 66 

ReferenCe manual. "COBOL Refer
ence Manual Available from At
lantic Software," 17/9 (Sept.). 
65 

Reference service, "Legislative 
Reference Service," {rom Bur
nis Walker, 17/5 (May), 8 

"Refund of Overpayment of Social 
Security Tax by Multiple Em
ployers," by Ik '.en Solem, 17/3 
(March), 16 

"Refund of Overpayment of Social 
Security Tax by Multiple Em
ployers -- II," 17/4 (Apr.), 
12 

Refuse problem, "Scientists, Us
ing Computer, Seek Solut ion to 
Growing Refuse Problem," 17/11 
(Nov.), -16 

"Regatta Winners Chosen by Com
puter," 17/11 (Nov.), 48 

Regional computer network, "Iowa 
College Plans $1.2 Million 
Regional Computer Network," 
17/9 (Sept.), 59 

"Regional Computing Center Es
tablished at Carnegie-Mellon 
Institute," 17/8 (Aug.), 56 

"Remote Batch Processing and 
Other Good New Ideas in the 
Computer Field," by Edmund C. 
Berkeley, 17/10 (Oct.), 6 

"Remote Control Equipment Used 
to Run Trains of Unusual 
Length," 17/1 (Jan.), 61 

"Remote-Controlled Manipulators 
Studied for Use in Building, 
Repairing, Maintaining Satel
lites in Space," 17/12 (Dec.), 
61 

"Remote Job Entry (RJE) Programs," 
17/12 (Dec.), 61 

"Remote Recording for IBM's Mag
netic Tape Selectric Typewri t
er," 17/2 (Feb.), 49 

Remote terminals, "Education 
Through Remote Terminals --
The University of Georgia Com
puter Network," by James L. 
Carmon, Ph.D., 17/3 (March), 18 

Rensselaer Polytechnic Institute, 
"Scientists at Rensselaer Poly
technic Institute Link IBM 1130 
With NYU's CDC 6600," 17/5 
(May), 65 

"Rental System," 17/10 (Oct.), 63 
Repair program, "Computer 'De

vouring' Toronto for Public 
Works Dept. Repair Program," 
17/1 (Jan.), 51 

"Repeated Warnings That Something 
Must be Done to Curb Improper 
Uses of the Power of the Compu
ter," 17/12 (Dec.), 63 

"Report from Australia" by Fred
erick Bland, 17/9 (Sept.), 52 

"Report from Great Britain" -
see C & A WORLDWIDE 

"Report from Great Britain," by 
Ted Schoeters: 17/4 (Apr.), 
36; 17/5 (May), 39; 17/8 
(Aug.), 48; 17/9 (Sept.), 30; 
17/10 (Oct.), 49; l7/11 (Nov.), 
38 

·'Reprints for Authors," from 
Brooke W. Boering, 17/3 
(March), 8 

{ESE ARCH FRONTIER: 17/3 (March), 
59; 17/5 (May), 65; 17/7 
(July), 55; 17/8 (Aug.), 63; 
17/12 (Dec.), 61 

Research grants, "DPMA 1968 Re
search Grants Available," 17/ 
1 (Jan.), 12 

Research work, "Toys Linked to 
a Computer Aid Research Work 
of Georgia State Psychologists," 
17/12 (Dec.), 57 

Researchers, "Standard Computer 
Offering IC-6000 System to ll. 
S. College and University 11,,
searchers," 17/5 (May), So 

Hesources sharing, "Computer 
Resources Sharing -- Some Com
ments and Predictions," by 
Norman Doelling, 17/10 (Oct.), 
36 

Retail store management, "Crplli t 
and Inventory Control Syst('m 
for Retail Store Management," 
17/11 (Nov.), 50 

lIetrieval system: "S/O-;'OIJ Data 
Storage and Retrieval System," 
17/8 (Aug.), 60 

"Software Resources to ~Iarket 
Generalized Retrieval System 
(GRS)," 17/1 (Jan.), SS 

"Return to Square" by Mas ao Kom
ura and Kunio Yamanaka, Annual 
Computer Art Contest, 17/0 
(Aug.), 17 

Rhode Island, "University of 
Rhode Island Establishes De
partment of Computer Science," 
17/1 (Jan.), 54 

"Right Answers," from James L. 
Gildersleeve, 17/10 (Oct.), 4 

"Ring Motif," by Petar Milojevic, 
Annual Computer Art Contest, 
17/8 (Aug.), 20 

Robbins, Donald, "Op Art Comput
erized," Annual Computer Art 
Contest, 17/8 (Aug.), 26 

Rollins, C. M., "In Favor of 
Merging Two Societies That Sup
plement Each Other," 17/4 
(Apr.), 10 

Ross, Joel E .. "Data Processing 
Traini ng for Managers: Obj ec
tives and Curriculum Content," 
17/9 (Sept.), 16 

"Roster of College and University 
Computer Facilities," 17/6 
(June), 138 

"Roster of Commercial Organiza
tions Offering Courses, Train
ing, or Instruction in Comput
ing, Programming or Sys terns, " 
17/6 (June), 73 

"Roster of Computer-Assisted In
struction Centers and Labora
tories," 17/6 (June), 135 

"Roster of Computer Associations," 
17/6 (June), 148 

"Roster of Compute'r Users' 
Groups," 17/6 (June), 131 

"Roster of Organizations in the 
Electronic Computing and Data 
Processing Industry," 17/6 
(June), 8 

"Roster of Organizations Offer
ing Commercial Time-Shared 
Computing Services," 17/6 
(June), 70 

"Roster of Organizations Offer
ing Computing and Data Proces
sing Services," 17/6 (June), 65 

"Roster of Organizations Offer
ing Consul ting Services in the 
Computer Field," 17/6 (June), 
80 

"Roster of Organizations Selling 
and/or Producing Software," 
17 / 6 (June), 84 

"Roster of Organizations Special
izing in Leasing or Financial 
Services in the Computer Field," 
17 /6 (June), 88 

"Roster of Programming Languages 
-- 1968," by Jean E. Sammet, 
17/6 (June), 120 

Routines, "Compiling Routines," 
by Dr. Grace M. Hopper, 17/3 
(March), 45 

Rubin, Murray, "Low Cost Graph-

ics," 17/11 (Nov.), 18 

"SCAM Instrument Announces Li
censing Agreement with IBM, 
Licensing of Westinghouse," 
17/7 (July), 47 

"scc 4700 Computer" (in Annual 
Pictorial Report), 17/12 (Dec.), 
34 

"SCC 4700 -- New Entry in 16-Bi t 
Computer Market," 17/11 (Nov.), 
49 

SCC 2700, "Scientific Control 
Corp. Unveil ing SCC 2700 at 
SJCC," 17/5 (May), 60 

"SCOPLT (Scope Plot)," 17/5 (May), 
62 

"SCORE (Selection, COpy and RE
porting)," 17/5 (May), 62 

"SCORE (Selection COpy and RE
porting system), 17/1 (Jan.), 
57 

"S/D-500 Data Storage and Re
trieval System," 17/8 (Aug.), 
60 
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SDS. "Three Year Lease Plan In
torduced by SDS." 17/4 (Apr.). 
SO 

"SDS Announces New SDS 945 -
Industry's Lowest Priced Time 
Sharing System." 17/7 (July). 
Sl 

SDS 9~;'. "SDS Announces New SDS 
9·1;' -- Industry's Lowest Pri
ced Time Sharing System." 17/ 
7 (July). 51 

"SDS Hapid Access Data Storage 
System." 17/10 (Oct.). 61 

SIGBIJP. "Associatio!l for Compu
ting Machinery Forms Special 
Interest Group on Business 
Data Processing (SIGBDP)." 
from Pau 1 D. Oyer. 17/9 (Sept.). 
I:! 

"SIGMA FMPS (Functional Mathe
matical Programming System)." 
17/11 (Nov.). 53 

SIGPLAN. .. ACM SIGPLAN To Set Up 
Registry for Software Names." 
by Arnold D. Sobol. 17/1 (Jan.). 
13 

"SIM 1·101." 17/8 (Aug.). 60 
"SPC-Il. a New General Purpose 

Computer from General Automa
tion. Inc .... 17/10 (Oct.l'. 60 

"SS/30 Small Store Memory Avail-
able from Varian Data Machines." 
17/0 (Aug.). 58 

"SSTPAC (a stand alone diagnos
tic monitor system)." 17/10 
(Oct.). 63 

Sadowsky. George. "Special In
terest Committee for Social 
Science Computing of the As
sociation for Computing Machin
ery is Proposed." 17/8 (Aug.). 
20 

"Safety Council Computer Analyzes 
Accident Data and Identifies 
Accident Patterns." 17/12 
(Dec.). 57 

Salary survey. "Computer Salary 
Survey." 17/10 (Oct.). 54 

Sammet. Jean E .. "Roster of Pro
gramming Languages -- 1968." 
17/6 (June). 120 

San Francisco computer center. 
"Greyhound Establishes San 
Francisco Computer Center." 17/ 
9 (Sept.). 59 

San Francisco. "Varian Data Com
puter System which will span 
Downtown San Francisco." 17/11 
(Nov.). 65 

Sanders. "Management Systems for 
Medical Data from Sanders." 17/ 
11 (Nov.). 50 

Sanders Associates. "NCR. Sand
ers Associates Announce Multi
Million-Dollar Agreement." 17/ 
2 (Feb.). 44 

"Sanders Associates Division 
Signs 12-Year Agreement with 
French Company." 17/7 (July). 
49 

Sanders data display systems. 
"Ghetto Area Residents to Use 
Sanders Data Display Systems in 
Computer Courses." 17/10 (Oct.). 
59 

"Sanders Series 500 Memor ies ... 
17/7 (July). 53 

Satell i tes. "Remote-Controlled 
Manipulators Studied for Use 
in Building. Repairing. Main
taining Satellites in Space." 
17/12 (Dec.). 61 

Savings & loan. "No. Carolina In
surance Firm Offers On-Line 
Service for Savings & Loan 
Associations." 17/12 (Dec.). 
60 

Scandinavian Trade Pact. "Con
trol Data and Swedish Firm 
Sign Scandinavian Trade Pact." 
17/0 (Aug.). 54 

"Schoeters from Great Britain." 
by Ted Schoeters. 17/3 (March). 
33 

Schoeters. Ted: -- see "Computer 
Market Report" 

-- see "Report from Great Bri t
ain" 

-- sec "World Report -- Great 
Bri tain" 

-- sec "Worldwide -- Report 
from Great Bri tain" 

"American Dominance of World 
Computer Market." 17/7 (July). 
32 

"Burroughs -- and Gi ant Mach
ines." 17/5 (May). 44 

"Control Data Corporation 
Plays Increasingly Important 
Role in World Computer Mar
ket." 17/2 (Feb.). 20 

"The Future of Computer Commu
nications - and the Small 
Peripheral Equipment Manu
facturers." 17/4 (Apr.). 48 

"Honeywell - 'the other Computer 
Company'," 17/9 (Sept.). 50 

"Report from Grea t Britai n": 
17/4 (Apr.). 36; 17/5 (May). 
39; 17/7 (July). 37; 17/8 
(Aug.). 48; 17/9 (Sept.). 30; 
17/10 (Oct.). 49; 17/11 
(Nov.). 38; 17/12 (Dec.). 55 

"Schoeters from Grea t Bri tai n:' 
17/3 (March). 33 

"Standardization -- And Current 
Sales in the World Market." 
17/3 (March). 38 

"World Report -- Grea t Bri tai n;' 
17 /1 (Jan.). 43; 17/2 (Feb.). 36 

Schofer. J. G. and tne cultor. 
"Contributions Welcome to 
• Who' s Who in the Computer 
Field· ... 17/2 (Feb.). 12 

Scholarships. "Control Data 
Awards $13.000 in Scholarships 
for Study at COl." 17/7 (July). 
50 

"School to Teach Biology using 
I.C.T. Computer." 17/9 (Sept.). 
58 

Schools: "CDC Computer Schools 
Receive Accreditation." 17/ 
10 (Oct.). 59 

"Evaluating Computer Training 
Schools." from A. H. Frank
ing. 17/5 (May). 8 

Schultz. Bob. "Output vs. Input." 
Annual Computer Art Contest. 
17/8 (Aug.). 24 

Schwartz. Benj amin L •• "Problem 
681: Integer Part of a Number 
Given in Floating Point Form." 
17/1 (Jan.). 50 

Science. "Social Issues and Sci
ence." from Richard Ochs. 17/ 
10 (Oct.). 4 

"Scientific Control Corp. Un
veiling SCC 2700 at SJCC." 17/ 
5 (May). 60 

"Scientific Data Systems Announ
ces New Graphic Display Uni t." 
17/5 (May). 64 

"Scientific Data Systems Negotia
ting To Establish Peripheral 
Equipment Company in Israel." 
17 /5 (May). 56 

Scientific 1 iterature. "Share 
Research Corp. Offers Scientific 
Li terature Service." 17/11 
(Nov.). 56 

Scientists at Rensselaer Polytech
nic Institute Link IBM 1130 With 
NYU's CDC 6600." 17/5 (May). 65 

"Scientists. Using Computer. Seek 
Solution to Growing Refuse Pro
blem." 17/11 (Nov.). 46 

Scionics. "Itek. Scionics Agree 
to Merge." 17/8 (Aug.). 55 

Scores. "Bowlers' Scores in Six 
States to be Compiled by Com
puter." 17/10 (Oct.). 66 

Sea. "Power oJ Six Computers 
Probes the Sea for Oil." 17/11 
(Nov.). 46 

"A Sea Star." by Petar Milojevic. 
Annual Computer Art Contest. 
17/8 (Aug.). 9 

Sealectro Corp •• "Pluggable X-Y 
Matrix Board for Medical Re
search Applications." 17/11 
(Nov.). 56 

Seattle. "Timeshare. Inc. Opens 
New Facility in Seattle." 17/ 
10 (Oct.). 66 

Securities industry. "Wes tern 
Union Service for Securi ties 
Industry." 17/11 (Nov.). 56 

"Security Life Computers Know 
82.500 Policyowners by Name." 
17/4 (Apr.). 57 

"Selecting a Vendor of Time-Shared 
Computer Services." by Alan G. 
Hammersmith. 17/10 (Oct.). 16 

SELECTRIC typewriter. "Remote 
Recording for IBM's Magnetic 
Tape SELECTRIC Typewriter." 
17/2 (Feb.). 49 

Selectrics. "Breakthrough on 
Technical Symbols for IBM Selec
tries." 17/5 (May). 64 

Self-repair. "A Digital Computer 
Wi th Automatic Self-Repair and 
Majority Vote." by Dr. Avizie
nis. 17/5 (May). 13 

'''Self-Seal' Package Used by IBM 
to Mail Cards for Computers." 
17/4 (Apr.). 66 

Selling. "Buying ••• and Selling 
.,. Computer Time." by William 
P. Hegan. 17/9 (Sept.). 32 

Semiconductor devices. "Computer 
Simulation of Semiconductor De
vices." 17/7 (July). 46 

"Senator Comments." from Sen. 
Edward V. Long. 17/5 (May). 9 

Sensing head. "Photoelectric 
Sensing Head Automates Waxing 
of Cars." 17/11 (Nov.). 57 

"Separate Pricing for Hardware 
and Software." by Richard C. 
Jones. 17/7 (July). 12 

Series 500. "Magnetic-Ledger 
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Annual Index 

Storage Capacity of Series 500 
Increased by NCR." 17/5 (May). 
61 

"Series TC500 Electronic Termin
als" (in Annual Pictorial Re
port). 17/12 (Dec.). 44 

Series 200. "Honeywell Announces 
the Model 110 -- Small est in 
Series 200 Family." 17/3 
(March). 56 

Service bureaus. "Evaluating EDP 
Service Bureaus -- and Con
sulting Firms." by Dennis D. 
Sheaks. 17/12 (Dec.). 10 

"Service for our Readers." 17/7 
(July). 8 

"Seventh Annual Conference of the 
Special Interest Group on Com
puter Personnel Research. of 
the Association for Computing 
Machinery. June 1969." Calls 
for Papers. 17/12 (Dec.). 13 

"$70 Million Firm Seeks Service 
Bureau in Northeas.t." from K. 
Wiswell and the Editor. 17/7 
(July). 17 

"Share Research Corp. Offers 
Scientific Literature Service." 
17/11 (Nov.). 56 

Sharing. "Computer Resources 
Sharing -- Some Comments and 
Predictions." by Norman Doel
ling. 17/10 (Oct.). 36 

Sheaks. Dennis D •• "Evaluating 
EDP Service Bureaus -- and 
Consul ting Firms." 17/12 (Dec.). 
10 

"Short-Circui t Study Computer 
Program." 17/11 (Nov.). 53 

Shredder. "Computer Room Paper 
Shredder." 17/10 (Oct.). 65 

Sibert. Philip L •• "Proof Goofs." 
17/12 (Dec.). 14 

"Sigma 5 Time Sharing Software." 
17/8 (Aug.). 60 

"Sign Lighting Controlled by 
Westinghouse Prodac 50." 17/3 
(March). 49 

Signal Source. "New Datacoupler 
Links Any Digi tal Tape Recorder 
to Any Signal Source." 17/10 
(Oct.). 65 

Simms. Jr •• R. L •• "Trends in 
Compu ter /Communic at ion Sys terns," 
17/5 (May). 22 

Simulation. "The Trend in Simula
tion." by John E. Cremeans. 17/ 
1 (Jan.). 44 

"Simulation." from R. A. Hurtu
bise. 17/3 (March). 8 

"Simulation Story." from Hubert 
M. Snider. 17/1 (Jan.). 8 

Simulator. "1401 Simulator." 17/ 
9 (Sept.). 62 

"Singer-General Precision Inc •• 
is New Name for General Pre
cision Systems Inc." 17/12 
(Dec.). 62 

l6-Bi t computer market. "SCC 
4700 -- New Entry in 16-Bit 
Computer Market." 17/11 (Nov.). 
49 

"Sixth Annual Computer Art Con
test -- August. 1968." 17/5 
(May). 17 

"The Sixth Annual Computer Art 
Contest of Computers and Auto
mation." by Sharry Langdale. 
17/8 (Aug.). 8 

"Sixth Annual Design Automation 
Workshop. June 1969." Calls 
for Papers. 17/12 (Dec.). 13 

Skolnick. Raymond R. -- see "New 
Patents" 

"Sliced Nuclear Reactor." by D. 
J. DiLeonardo, Annual Compu
ter Art Contes t. 17/8 (Aug.). 
23 

"Small Capacity Core Memory Sys
tem from Electronic Memories." 
17/1 (Jan.). 56 

Small computer. "Data General 
Developing New Small Computer 
Product Line." 17/9 (Sept.) .. 
57 

"Small Computer Helps Grade Gi
ant Timber." 17/1 (Jan.). 53 

"Small. High-Density Drum Mem
ory Announced by Vermont Re
search Corp .... 17/7 (July). 53 

Smi th. B. R .. "Multiple-Access. 
Time-Sharing. Operating Sys
tem." 17/10 (Oct.). 24 

Smith. J. Stanford. "What Are 
the Challenges Facing the Com
puter Industry?" 17/10 (Oct.). 
8 

Smi th. Perry C •• "The Teaching 
of Programming Technology. 17/ 
3 (March). 30 

Smolen. Gerald J •• "A New Con
cept in Time Sharing: Dedi
cated Systems Share One Com
puter." 17/10 (Oct.). 30 

"Smoother Surfaced Magnetic 
Discs Introduced by Data Disc. 

Inc .... 17/1 (Jan.). 56 
Snider. Hubert M •• "Simulation 

Story." 17/1 (Jan.). 8 
Sobel. Paul H •• "The Sun Bather." 

Annual Computer Art Contest. 
17 /8 (Aug.). 22 

Sobol. Arnold D •• "ACM SIGPLAN 
To Set Up Registry for Soft
ware Names." 17/1 (Jan:). 13 

"Social Implications Group." 
from William Bauriedel. 17/1 
(Jan.). 8 

"Social Issues and Science." from 
Richard Ochs. 17/10 (Oct.). 4 

Social problems. "Automatic Data 
Processing Must Deal with So
cial Problems: Dr. H. R. J. 
Grosch." 17/7 (July), 15 

Soci al responsibil ity. "Computer 
Professionals Show Little Aware
ness of Social Responsibility." 
from Robert B. Godwin and from 
the Edi tor. 17/9 (Sept.). 11 

Social science computing. "Spec
ial Interest Committee for 
Soc i al Sc ience Compu t i ng of the 
Association for Computing Ma
chinery is Proposed." by George 
Sadowsky. 17/8 (Aug.). 28 

Social security tax: "Refund of 
Overpayment of Social Securi
ty Tax by Multiple Employers." 
by Helen Salem. 17/3 (March). 
16 

"Refund of Overpayment of Soc
ial Security Tax by Multiple 
Employers -- II." 17/4 (Apr.\ 
12 

SOFTWARE: 17/12 (Dec.). 60 
Software: "The Law of Software 

-- 1st Annual Conference." 
17/10 (Oct.). 66 

"Programs and Software Should 
be Patentable." by Richard 
C. Jones. 17/3 (March). 11 

"Roster of Organizations Sell
ing and/or Producing Soft
ware." 17/6 (June). 84 

"Separate Pricing for Hardware 
and Software." by Richard C. 
Jones. 17/7 (July). 12 

"The • Sys tern Generator': The 
Ul timate in Software." by 
Brooke W. Boer i ng. 17/3 
(March). 36 

Software companies, "Association 
of Independent Software Com
panies Formed." 17/7 (July). 14 

Software firms: .. ADAPSO' s New 
By-Laws Give Full Membership 
to Software Firms." 17/11 
(Nov.). 58 

"Graphtek Corporation -- New 
Software Firm." 17/8 (Aug.). 
55 

Software names ... ACM SIGPLAN To 
Set Up Regis try for Software 
Names." by Arnold D. Sobol. 
17/1 (Jan.). 13 

Software packages. "System Inter
action Corp. Offers • Software 
Packages. an Encyclopedic 
Guide· ... 17/12 (Dec.). 62 

"Software Resources to Market 
Generalized Retrieval System 
(GRS)." 17/1 (Jan.). 55 

Software royalty pI an. "Applied 
Logic Corporation Announces New 
Computer Software Royal ty Plan." 
17/7 (July). 48 

Software sorting system. "First 
Patent for Software Sorting 
System Granted to Applied Data 
Research." 17/8 (Aug.). 54 

Software system. "Payr"ll Soft
ware System." 17/10 (Oct.). 62 

Solem. Helen. "Refund of Over
payment of Social Security Tax 
by Multiple Employers." 17/3 
(March). 16 

"Solid State Keyboard" (in An
nual Pictorial Report). 17/12 
(Dec.). 43 

Source EDP. "Is a Job Change 
Really Necessary?" 17/5 (May). 
47 

"Southern Pacific Railroad Does 
Filing by Television Signals." 
17/10 (Oct.). 57 

"Soviet Lags in Use of Business 
Computers. but Plans Network 
That Will Run Entire Economy." 
17/1 (Jan.). 11 

"Space Selector Terminal by 01/ 
AN Controls. Inc .... 17/7 
(July). 54 

"Special Interest Committee for 
Social Science Computing of 
the Association for Computing 
Machinery is Proposed." by 
George Sadowsky. 17/8 (Aug.). 
28 

"Specification Handbook for Su
pervisory Control Systems. from 
Dresser Industries." 17/11 
(Nov.). 57 

Speech. "Machine-Generated Speech 
for Use Wi th Computers. and the 
Problem of Fitting a Spoken 
Word into One Half Second." by 
W. D. Van Gieson. Jr. and W. 
D. Chapman. 17/11 (Nov.). 31 

Speeds. "Ranges of Speeds of 
Commercial Computers." 17/6 
(June). 123 

Spencer. Donald D •• "Game Playing 
with Computers." 17/8 (Aug.). 
38 

Sperry Rand. "Data Documents 
Purchases Four Data Card Plants 
from Sperry Rand." 17/1 (Jan.). 
53 

Sperry Rand's UNIVAC Div .. "New 
UNIVAC 9400 System Added to 
UNIVAC 9000 Series by Sperry 
Rand's UNIVAC Div .... 17/3 
(March). 55 

"Spires of Contribution." by 
Lloyd Sumner. Annual Computer 
Art Contest. 17/8 (Aug.). 10 

Stadium scoreboards. "Oakland 
Athletics Will have First Com
puter-Controlled Stadium Score
boards." 17/7 (July). 45 

"Standard Computer Corp. Announ
ces New IC-4000." 17/5 (May). 
60 

"Standard Computer Offering IC-
6000 Sys tern to U.S. College 
and Uni vers i ty Researchers." 
17/5 (May). 56 

STANDARD NEWS: 17/4 (Apr.). 67; 
17/7 (July). 55 

"Standardization -- and Current 
Sales in the World Market." 
by Ted Schoeters. 17/3 (March). 
38 

"Standardizing Input Languages: 
Call for Opinions." 17/4 (Apr'>. 
67 

"A Standards Committee for Pri
vate Data Processing Schools 
Has Been Formed by DPMA." by 
Education Dept.. DPMA. 17/7 
(July). 12 

"Star Kennedy." by Masao Komura 
and Haruki Tsuchiya. Annual 
Computer Art Contest. 17/8 
(Aug.). 16 

"State University of New York 
Gets Data Science Interns." 
17/9 (Sept.). 58 

Steel works. "The Impact of Digi
tal Computers Upon Steel Works 
Operations." by W. E. Miller. 
17/7 (July). 22 

Stephenson. Jr •• J. C •• "Embezzl
ing Primer." 17/4 (Apr.). 9 

Stevens. William B •• "The Con
cept of the 'Data Analysis and 
Control Catalog' for Manage
ment Information Systems." 17/ 
4 (Apr.). 40 

Stock exchange. "In the Back
ground '" Government Procure
ment Policies. a Computerized 
Stock Exchange. Continued Sales. 
and Research for the • Fifth' 
Generation." by Ted Schoeters. 
17/11 (Nov.). 40 

Strand, Kerry, "The Fisherman," 
Annual Computer Art Contest. 
17/8 (Aug.). 9 

Strand. Kerry. and Gary Craigmile. 
"Hummingbird." Annual Computer 
Art Contest. 17/8 (Aug.). 1. 8 

Strand. Kerry. Larry Jenkins. and 
Gary Craigmile. "Plexus." An
nual Computer Art Contest. 17/8 
(Aug.). 15 

"Stromberg Datagraphics SO 4360 
Printer." 17/10 (Oct.). 64 

Students. "Project LOCAL Aids 
Students in Better Understand
ing of Math/Science Concepts ," 
17/10 (Oct.). 59 

Study computer program. "Short
Circui t Study Computer Program." 
17/11 (Nov.). 53 

"Study in the U.S .... from D. L. 
Bowland. 17/2 (Feb.). 6 

"Subscription Management." from 
D. M. Lancaster. 17/5 (May). 8 

"Successful Maching Translation 
Through Semantic 'Understanding' 
by the Machine." by John R. 
Pierce. 17/9 (Sept.). 20 

Sumner. Lloyd: "The Orbit Tree." 
Annual Computer Art Contest. 
17/8 (Aug.). 23 

"Spires of Contribution." An
nual Computer Art Contest. 17/ 
8 (Aug.). 10 

"The Sun Bather." by Paul H. So
bel. Annual Computer Art Con
test. 17/8 (Aug.). 22 

Supermarkets. "COSMOS (Computer 
Optimization and Simulation 
Modeling for Operating Super
markets)." 17/12 (Dec.). 61 

Supervisory control systems. 
"Speci f lcat ion IInndbook for 
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Supervisory Control Systen1S, 
from Dresser Industries," 17-111 
(Nov.), 57 

Surveyors, "Alaskan Surveyors Use 
Computer to Explore for Oil," 
17/8 (Aug.), 54 

Swedish, firm, "Control Data and 
Swedish Firm Sign Scandinavi'an 
Trade Pact," 17/8 (Aug.), 54 

"Swen A. Larsen, Forme'r control 
Data Executive, Forms New Com
puter Firm," 17/10 (Oct.), 67 

Syllabus, "DPMA Syllabus for Cer-
tificate in Data Processing," 
17/6 (June), 153 

"System 4031 Magnetic Tape Ter
minal" (in Annual Pictorial 
Report), 17/12 (Dec.), 45 

"The 'System Generator': The 
Ul timate in Software," by 
Brooke W. Boering, 17/3 (March), 
36 

"System Interaction Corp. Offers 
'Software Packages, an Encyclo
pedic Guide'," 17/12 (Dec.), 62 

Sys tem/360, "IBM Adds Mode 1 25 
To System/360," 17/2 (Feb.), 46 

"SYSTEM/360 Document Processing 
System," 17/4 (Apr.), 64 

System/360, "IBM Introduces Low
est-Cost System/360," 17/5 
(May), 60 

System/360, Model 85, "IBM An
nounces Powerful System/360, 
Model 85," 17/3 (March), 55 

"SYSTEM 010," 17/11 (Nov.), 54 
"Systems Analys is, Computers, and 

the Future of Professional Ser-
vices," by Dr. Robert W. Krue
ger, 17/7 (July), 34 

Systems analyst, "What is a 'Sys
tems Analyst'?," by Carroll A. 
Hazen, 17/11 (Nov.), 13 

Systems Capital Corp., "GE and 
Systems Capital Corp. Agreement 
Makes Some GE Computer Lines 
Available for Long-Term Leas
ing," 17/2 (Feb.), 44 

"Systems and Procedures Associa
tion Changes Name, Adopts New 

Constitution and By-Laws," 17/ 
12 (Dec.), 62 

I 

"TEC Data-Screen Display Termi
nal Combines Fixed and Vari
able Message Display," 17/2 
(Feb.), 50 

TRUMP, "Teller-Register Unit 
Monitoring Program (TRUMP)," 
17/2 (Feb.), 48 

"TV, Radio Production, and Broad
casting Controlled by Computer 
in New Tokyo System," 17/11 
(Nov.), 47 

"Tallman, Robbins & Company En
ters Computer Service Field," 
17/9 (Sept.), 59 

Tally Corp., "Glossary of Terms 
for Tape and Transmission For
mats, from Tally Corp .. " 17/11 
(Nov.), 57 . 

Tamaru, Takuj i, "Prospects in 
Municipal Information Systems: 
The Example of Los Angeles," 
17/1 (Jan.), 15 

Tape, "Extreme Environment Tape 
Makes Computer Operations Pos
sible in Extremes of Heat and 
Cold," 17/1 (Jan.), 60 

Tape cartridge, "Fast New Tape 
Reader Feeds IBM MT/St Tape 
Cartridge into IBM 360 Compu
ter in 15 Seconds," 17/9 
(Sept.), 64 

rape cleaner, "GKI Model 999 
Magnetic Tape Cleaner," 17/5 
(May), 65 

Tape handlers, "Potter ADLOGIC 
Makes 50% Storage Capacity In
creases Possible for all Disc 
Packs and 1,6000 BPI Tape 
Handlers," 17/1 (Jan.), 57 

Tape reader: "Digi tronics Model 
2540, Perforated Tape Read
er," 17/2 (Feb.), 50 

"Fas t New Tape Reader Feeds 
IBM MT/ST Tape Cartridge In
to IBM 360 Computer in IS 
Seconds," 17/9 (Sept.), 64 

"Low Speed Tape Reader Pro
duced by Decitek," 17/9 
(Sept.), 64 

Tape rewinder, "Indel Inc. Intro
duces New Computer Tape Re
winder," 17/9 (Sept.), 64 

Tape and transmission formats, 
"Glossary of Terms for and 
Transmission Formats, from 
Tally Corp .. " 17/11 (Nov.), 57 

Tape transport: "Midwestern's 
Tape Transport Is PI ug-to
Plug I!eplacement for IBM 2401 
Tape llrive," 17/1 (Jan.). 59 

44 

"New Field Tape Transport 
Weighs Less Than 50 Lbs,," 
17/3 (March), 58 

Tax collectors, "Electronic Mon
ey Counters to Aid Tax Collec
tors of Navada," 17/3 (March), 
51 ! 

Tax forms, "Computer Checkout 
Planned for 109 Million Tax 
Forms," 17/5 (May), 55 

Teaching, "Innovation in Teach
ing -- Why Industry Leads the 
Way," by Nate A, Newkirk, 17/ 
10 (Oct.), 45 

Teaching, automated, "Automated 
Teaching in Biology Saves 
Money at Fraser University," 
17/1 (Jan,), 12 

Teaching machine, "Arkay Inter
national Announces Desktop 
Teaching Machine," 17/2 (Feb,), 
45 

"The Teaching of Programming 
Technology," by Perry r., Smith, 
17/3 (March), 30 

"Telemux IV Data Concentrator 
Cuts Line Costs for Data Com
munications Users," 17/5 (May), 
64 

"Teleoperators and Human Augmen
tation," by Edwin G. Johnson 
and William R. Corliss, 17/7 
(July), 16 

"Telephone/Computer Coupler from 
Vernitron Corp. Gives Access 
Over any Telephone," 17/8 
(Aug.), 61 

Telephone data transfer, "Auto
fax Unit Offers Economical 
Telephone Data Transfer," 17/3 
(March), 58 

Teleprinter, "DATAPORTT Tele
printer Data Terminal Travels 
Anywhere -- Sets up in Minutes," 
17/8 (Aug.), 62 

Teletrans Corporation, "Recogll1-
tion Equipment has Acquired 
Teletrans Corporation," 17/1 
(Jan.), 54 

Television signals, "Southern 
Pacific Railroad Does Filing 
by Television Signals," 17/10 
(Oct.), 57 

"Teller-Register Unit Monitoring 
Program (TRUMP)," 17/2 (Feb.), 
48 

"The Ten-Mile Gap -- Part I: The 
Problem," by Stephen F. Keat
ing, 17/3 (March), 41 

"The Ten-Mile Gap -- Part 2: So
lutions," by Stephen F. Keat
ing, 17/4 (Apr.), 52 

"The Ten-Mile Gap -- Comments," 
from R. M. 'Merritt: 17/7 
(July), 4; 17/8 (Aug.), 4, 

Terminals, "New York State Sys
tem Duplicates Drivers' Licen
ses via Remote Terminals," 17/ 
9 (Sept.), 55 

Testing instruments, "Blood Test 
Results are Faster, More Ac
curate, Using Computer Linked 
to Testing Instruments," 17/9 
(Sept.), 57 

Tes t-scorer, "E lectronic Test
Scorer Provides High-Speed 
Grading," 17/3 (March), 53 

""Texas Ins truments Uses Computer
Centered Circui t Calibrator," 
17/2 (Feb.), 42 

"There Is a Crying Need for Im
provement in the Technique of 
Education," by Dick H. Brandon, 
17/1 (Jan.), 40 

Thermostats, "Essex Plant Compu
ter Tests Thermostats Auto
matically," 17/2 (Feb.), 41 

"Third Generation Hardware -
First Generation Applications," 
by Robert F. Trocchi, 17/9 
(Sept.), 28 

"Thirteen Track Flying Head for 
Disc Memories from Applied 
Magnetics," 17/8 (Aug.), 58 

"'Thousand in One' Accounting 
Machine Introduced by NCR," 17/ 
7 (July), 54 

"Three-D System," 17/10 (Oct.), 
63 

"3M Company Offers New Computer 
Tape Accessories," 17/3 (March), 
59 

3M film, "Care and Handling of 
Computer Tapes is Subject of 
3M Film," 17/7 (July), 50 

"Three More IBM Sys'tem 360 Models 
are Now on 'Limited' New Pro
duction," 17/11 (Nov.), 58 

"Three Year Lease Plan Introduced 
by SDS," 17/4 (Apr.), 58 

"Tiltshelf Reel Box to be Avail
able on a Nationwide Basis," 
17/4 (Apr.), 66 

Timber, "Small Computer Helps 
Grade Giant Timber," 17/1 (Jan.~ 
53 

Annual Index 

"Time-Share ,Costs Cut 90% with 
New HP 2000A System," 17/7 
(July), 51 

Time/ share DISCfILE, "Data Pro
ducts Announces Time/Share 
DISCfILE," 17/5 (May), 61 

"Time-Share-B System", (in Annual 
Pictorial Report), 17/12 (Dec.), 
32 

Time-share users, "Data Inter
face Corporation Announces 
Plotter Terminal for Time-Share 
Users," 17/10 (Oct.), 64 

Time-shared, computer services, 
"Selecting a Vendor of Time
Shared Computer Services," by 
Alan G, Hammersmith, 17/10 
(Oct.), 16 

Time-shared computing services, 
"Roster of Organizations Of
fering Commercial Time-Shared 
Computing Services," 17/6 
(June), 70 

Time sharing: "A New Concept in 
Time Sharing: Dedicated Sys
tems Share One Computer," by 
Gerald J. Smolen, 17/10 
(Oct.), 30 

"Communications Data Process
ing or Time-Sharing?," by 
Lester A. Probst, 17/B (Aug.), 
34 

.. , Communications Data Proces
sing or Time Sharing' -
Comment," from Gordon R. 
Carlson, 17/11 (Nov.), 11 

"Marquardt Corp, Has Entered 
Computer Time-Sharing Field," 
17/12 (Dec.), 60 

"Mul ti-Language, Time-Sharing 
Computer Systems from Digital 
Equipment Corp .... 17/11 
(Nov.), 49 

"Mul tiple-Access, Time-Sharing, 
Operating System," by B. R. 
Smith, 17/10 (Oct,), ,24 

Time Sharing Associotcs, "Inter
face Sys tern for Use Wi th IBM 
1130 Computer from Time Shar
ing Associates," 17/2 (Feb.), 
50 

"Time-Sharing Center Opened by 
New Firm in Detroit Area," 17/ 
9 (Sept.), 60 

Time-shar ing centers, "Diginet 
ISO Series -- Data Multiplex
ing System for Computer Time
Sharing Centers," 17/9 (Sept.), 
63 

Time-Sharing Computer System, 
"An Inter-City, Multi-Access, 

. Time-Sharing Computer System," 
by Grant N. Boyd, 17/12 (Dec.), 
21 

Time-sharing computer service, 
"Commercial Credit and RCA 
are Forming Company for Nation
wide Time-Sharing Computer 
Service," 17/4 (Apr,), 59 

Time-Sharing data center, "NCR 
Opens Time-Sharing Data Cen
ter in Montreal," 17/10 (Oct.), 
66 

Time-sharing facility, "GE' s 
Largest Commercial Time-Sharing 
Facili ty Opens in California," 
17/12 (Dec.), 60 

Time-sharing program, "Faul As
sociates Announces New Time
Sharing Program," 17/7 (July), 
50 

Time-sharing service: "Denmark's 
First Time-Sharing Service," 
17/11 (Nov.), 57 

"Italy's First Commercial Time
Sharing Service is Opened by 
Olivetti-GE," 17/7 (July), 50 

"ITT Division Inaugurates 3rd 
Generation Time-Sharing Ser
vice in New England," 17/7 
(July), 50 

"Philco-Ford's Computer Ser
vices Network (CSN) Will Of
fer Time-Shar ing Services," 
17/9 (Sept.), 60 

TIME-SHARING SERVICES: 17/4 
(Apr.), 61; 17/5 (May)" 59; 
17/7 (July), 50; 17/9 (Sept.), 
60; 17/10 (Oct.), 66; 17/11 
(Nov.), 57; 17/12 (Dec.), 60 

Time sharing software, "Sigma 5 
Time Sharing Software," 17/B 
(Aug.), 60 

Time sharing system, "SDS Announ
ces New SDS 945 -- Industry's 
Lowest Priced Time Sharing Sys . 
tern," 17/7 (July), 51 

"Timely Information," from D. B. 
Haller, 17/9 (Sept.), 4 

Tokyo system, "TV, Radio Produc
tion, and Broadcasting Control
led by Computer in New Tokyo 
System," 17/11 (Nov.), 47 

Topham, S. G., "How to Spoil One's 
Mind -- As Well As One's Compu
ter," 17/12 (Dec.), 8 

Toronto, "Computer 'Devour ing' 
Toronto for Publ ic Works Dept. 
Repair Program," 17/1 (Jan.), 
51 

"Tower of Babel," by Leslei Mezei, 
and David Payne, Annual Computer 
Art Contest, 17/8 (Aug.), 12, 13 

"Toys Linked to a Computer Aid Re
search Work of Georgia State 
Psychologists," 17/12 (Dec.), 
57 

Trade Pact, "Control Data and 
Swedish Firm Sign Scandinavian 
Trade Pact," 17/8 (Aug.), 54 

"Tragedy of Seven," by Haruki 
Tsuchiya, Annual Computer Art 
Contest, 17/8 (Aug.), 19 

Train, "First Supersonic Airport 
Gets First Driverless, Track
less Passenger Train," 17/1 
(Jan.), 61 

Trainer, "Feedback Ltd.' s Low
Cost Computer Trainer Covers 
Wide Range of Binary Opera
tions," 17/10 (Oct.), 61 

Training: "Computer Training for 
the Disadvantaged," by Sharry 
Langdale, 17/11 (Nov.), 39 

"Computer Training in Private 
Schools," by Swen A. Larsen, 
17/3 (March), 22 

"Data Processing Training for 
Managers: Objectives and 
Curriculum Content," by Joel 
E. Ross, 17/9 (Sept.), 16 

"Roster of Commercial Organiza
tions Offering Courses, Train
ing, or Instruction in Comput
ing, Programming or System," 
17/6 (June), 73 

Training facility, "Control Data 
Institute is Building a Campus
Type Computer Training Facili
ty," 17/10 (Oct.), 59 

"Training Programmers," from L. 
F. Huber, 17/2 (Feb.), 6 

Training schools, "Computer Train
ing Schools," from Van A, Hart
man and from John Cushing, 17/ 
10 (Oct.), 4 

Trains, "Remote Control Equipment 
Used to Run Trains of Unusual 
Length," 17/1 (Jan.), 61 

Translation, "Machine Translation 
in Review," by Harry Il. Jossel
son, 17/B (Aug,), 44 

Translator, "New Translator Can 
Link Computers and Any Communi
cations Network," 17/10 (Oct.), 
64 

Transportation organization, "Gra
nite Equipment Leasing Enters 
Computer Education Field; Also 
Acquires Transportation Organ
ization," 17/7 (July), 48 

"The Trend in Simulation," by 
John E. Cremeans, 17/1 (Jan.), 
44 

"Trends in Computer/Communication 
Systems," by R. L. Simms, Jr., 
17/5 (May), 22 

Trenn, Robert W., "How to Spoil 
One's Mi nd -- As We 11 As One's 
Computer" -- Some Comments, 17/ 
12 (Dec.), 8 

Trocchi, Robert F., "Third Gener
ation Hardware -- First Genera
tion Applications," 17/9 (Sept.), 
28 

Trudgen, W. D., "1969 IEEE Power 
Industry Computer Applications 
Conference -- Call for Papers," 
17/9 (Sept.), 12 

"Truthful Facts into Computers," 
from Leon Davidson, 17/1 
(Jan.), 8 

Tsuchiya, Haruki: "March of 
Polygons," Annual Computer 
Art Contest, 17/8 (Aug.), 22 

"Monroe in the Net," Annual 
Computer Art Contest, 17/B 
(Aug.), 16 

"Tragedy of Seven," Annual 
Computer Art Contes t, 17/8 
(Aug.), 19 

Tsuchiya, Haruki, Koji Fujino, 
and Kamoto Ohtake, "Deforma
tion of Sharaku," Annual Com
puter Art Contest, 17/8 (Aug.), 
25 

Tsuchiya, Haruki, and Masao Ko
mura, "Star Kennedy," Annual 
Computer Art Contes t," 17/8 
(Aug.), 16 

Tutorial film series, "Computer 
Tutorial Film Series by Com
puter Methods Corp.," 17/7 
(July), 49 

21st century, "Portland Engi
neers See into 21st Century 
wi th Help of IBM Computer," 
17/B (Aug.), 53 

"Two Full-Day Seminars have been 
Added to the Association for 
Computing Machinery (ACM) Pro
fessional Development Program 

Following FJCC;" 17/11 (Nov.), 
58 

"Two Interconnected Computers 
Analyze Vibration Sources," 
17/11 (Nov.), 50 

"Two Mile Long Electron Beam 
Probes Atom With Aid of Compu
ter," 17/2 (Feb.), 43 

Tyco's Electralab Division, "Flex
ible Multilayered Printed Cir
cuit Developed by Tyco's Elec
tralab Division," 17/B (Aug.), 
63 

"Tymshare, Inc. Opens New Facil
ity in Seattle," 17/10 (Oct.), 
66 

Typesetter: "All-Electronic 
Typeset ter Sets Type for Fu 11 
Page or Microfilm Storage in 
Seconds," 17/4 (Apr.), 63 

"Fototronic-CRT Typesetter," 
17/8 (Aug.), 57 

Typewr iter: "Conversational 
Data Terminal from Datel 
Corporation Doubles as Of
fice Typewriter," 17/8 (Aug.), 
61 

"Remote Recording for IBM's 
Magnetic Tape SELECTRIC Type
writer," 17/2 (Feb.), 49 

UCLA, "Informatics to Co-Sponsor 
March Symposium with UCLA," 
17/3 (March), 59 

UNICRIM (Uniform Crime Reporting 
System), 17/11 (Nov.), 54 

"UNI-TRY," 17/B (Aug.), 60 
UNIVAC, "Nationwide Network of 

Data Processing Facili ties 
Planned by UNIVAC," 17/4 (Apr.), 
59 

"UNIVAC Develops New' File-Card' 
and Method of Processing In
formation Records." 17/5 (May), 
66 

"UNIVAC Di v. of Sperry R and An
nounces UNIVAC 418 III," 17/7 
(July), 52 

"UNIVAC 1557/1558 Graphic Display 
Subsystem" (in Annual Pictorial 
Report), 17/12 (Dec.), 47 

UNIVAC 418 III, "UNIVAC Div. of 
Sperry Rand Announces UNIVAC 
418 III," 17/7 (July), 52 

UNIVAC 9000, "Direct Access 
Storage System for UNIVAC 9000 
Series," 17/2 (Feb.), 46 

UNIVAC 9400 System, "New UNIVAC 
9400 System Added to UNIVAC 
9000 Series by Sperry Rand's 
UNIVAC Div .... 17/3 (March), 55 

"URS Changes Name to URS Sys terns 
Corporation," 17/9 (Sept.), 58 

U.S. college and university, 
"Standard Computer Offering 
IC-6000 Sys tern to U.S. College 
and University Researchers," 
17/5 (May), 56 

"U.S, Forest Service is Using 
Computers to Aid Fire Research ," 
17/3 (March), 50 

UI tronic datasets, "NCR will Mar
ket UI tronic Datasets wi th 
Century Computers," 17/7 (July), 
4B 

"Unemployment Checks Prepared "On
the-Spot' for Waiting Claim
ants in Massachusetts Program," 
17/1 (Jan.), 53 

Uniform Crime Reporting System, 
"UNICRIM (Uniform Crime Report
i ng Sys tern) ," 17/11 (Nov,), 54 

Union, "How To Live With a Union 
-- Peacefully and Profitably," 
by A. A. Imberman, 17/4 (Apr,), 
32 

"UNITE I," 17/3 (March), 56 
"UNITE II and UNITE II I," 17/4 

(Apr.), 64 
United Data Centers, Inc., "Com

puter Services, Inc, Merges 
with United Data Centers, Inc.:' 
17/3 (March), 52 

United Data Processing Services, 
"Randolph Computer Corp. to 
Acquire United Data Processing 
Services," 17/3 (March), 51 

United States' computer dollars, 
"The General Services Admini
stration Wants More for the 
Uni ted States' Computer Dol
lars," 17/2 (Feb,), 10 

United States Government, "Visual 
Information Display Systems, 
from U. S. Government," 17/11 
(Nov.), 57 

"What the United States Govern
ment Knows About Its Citi
zens," 17/3 (March), 12 

University of Alabama, "Computer 
Moni toring System Used for 
Postoperative Care of Open-
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lIeart Surgery Cases at Univer
sity of Alabama." 17/3 (March). 
50 

Universi ty computer facilities. 
"Ros ter of College and Uni ver
sity Computer Facilities." 17/ 
6 (June). 138 

"Universi ty Computing Company 
Opens ~Iajor Computer Facility 
in Tulsa. Oklahoma." 17/5 
(May). ;;? 

Universi Iy of Georgia. "Educa
tion Through Remote Terminals 
-- Til" University of Georgia 
Compul"r Network." by James 
L. Carmon. Ph.D •• 17/3 (March). 
18 

"University of Rhode Island Es
tablishes [)epartment of Compu
ter Science." 17/1 (Jan.). 54 

"Uni vers I ty of Texas Advances 
Research in Computer-Assisted 
Instruction." 17/3 (March). 54 

"Univers I ty of Utah Will Estab
lish un Institute for Biomedi
cal Enulneering." 17/3 (March). 
54 

"Upheaval Collection." by Masao 
Komura und Kunia Yamanaka. An
nual Computer Art Contest. 17/ 
8 (Aug.). 26 

Users' groups. "Roster of Compu
ter Users' Groups." 17/6 (June). 
131 

"Utah Computer Researchers Create 
• Idea Photographs'." by Dr. 
David C. Evans. 17/2 (Feb.). 11 

Utter. Hobert F.. "How to Spoil 
One's Mind --,As Well As One's 
Computer" -- Some Comments. 
17/12 (!lec.). 8 

"Valuable Heference Tool." from 
Mrs. Ciel M. Carter. 17/9 
(Sept.). ~. 

"The Value of Swift Knowing of 
New Knowledge." by Frank J. 
Moran. 17/4 (Apr.). 53 

Van Gieson. W. D. Jr. and W. D. 
Chapman. "Machine-Generated 
Speech for Use with Computers. 
and the Problem of Fit ting a 
Spoken Word into One Half 
Second." 17/11 (Nov.). 31 

Van Tassel. Den. "Computer Bill 
of Rights Proposed." 17/9 
(Sept.). 11 

"Vancouver Suburb Uses Computer 
to Prepare for Flood Evacua
tion." 17/9 (Sept.). 55 

"Varian Associates and Granite 

Equipment Have Lease-Marketing 
Program." 17/9 (Sept.). 57 

"Varian Data Computer System 
which will Span Downtown San 
Francisco." 17/11 (Nov.). 65 

"Varian Data 520/i Dual Proces-
sing Computer." 17/9 (Sept.). 
60 

Var ian Data Machines. "SS/30 
Small Store Memory Available 
from Varian Data Machines." 17/ 
8 (Aug.). 58 

"Vehicle Scheduling Program." 
17/1 (Jan.). 57 

Vending machine. "Foreign-Money 
Vending Machine Offers Choice 
of Eight Different Currencies." 
17/4 (Apr.). 67 

"Veri{ication of Computer Direc
tory Information." from 1. J. 
Kusel and the Editor. 17/8 
(Aug.). 30 

Vermqnt Research Corp •• "Small. 
High-Dens i ty Drum Memory An
nounced by Vermont Research 
Corp .• " 17/7 (July). 53 

Verni tron Corp •• "Telephone/ 
Computer Coupler from Verni
tron Corp. Gives Access Over 
any Telephone." 17/8 (Aug.). 
61 

"Verni tron Corp. to Acquire OEI 
Computer Systems Corp •• " 17/3 
(March). 52 

"Viatron System 21" (in Annual 
Pictorial Report). 17/12 
(Dec.). 42 

Vibration sources. "Two Inter
connected Computers Analyze 
Vibration Sources." 17/11 
(Nov.). 50 

Visual display units. "New Con
trols Speed Data to Visual 
Display Units." 17/9 (Sept.). 
63 

"Visual Information Display Sys
tems. from U. S. Government." 
17/11 (Nov.). 57 

Volume 16. 1967. "Annual Index 
for Volume 16. 1967 of Compu
ters and Automation." 17/1 
(Jan.). 29 

"WCS 360 Evaluator." 17/3 (March). 
57 

Walker. Burnis. "Legislative Ref
erence Service." 17/5 (May). 8 

Walker. Dr. Donale E.. "Inter
national Joint Conference on 
Artificial Intelligence --
Call for Papers." 17/10 (Oc t.) • 
13 
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Walker. Dr. Evan Harris. "Ideal

ized Brush Strokes." Annual Com
puter Art Contest. 17/8 (Aug.). 
14 

"Wang Desk-top Computer 'Learns' 
Programs." 17/10 (Oct.). 60 

"Wang Laboratories New Desktop 
Computer. Model 380." 17/5 
(May). 59 

"War on Credi t Card Fraud Assis
ted by Computer." 17/8 (Aug.). 
53 

"Ward Plant Uses Computer to Get 
Buses to School on Time." 17/ 
10 (Oct.). 58 

WaShington civil disorders'. "Data 
Processor Connects Needs with 
Resources During Aftermath of 
Washington Civil Disorders." 
by The Jonker Corp.. 17/7 
(July). 15 

Weather. "Worldwide Weather -
Analysis by Men and Computers." 
17/5 (May). 17 

"Weather-Conscious Computer Moni
tors MiChigan Gas SupplY." 17/ 
10 (Oct.). 58 

Weather satellites. "Westinghouse 
Technician Tunes in Weather 
Satellites at Home." 17/8 
(Aug.). 63 

Weatherford. Wendell. "Battles 
By Computer -- Final Results." 
17/2 (Feb.). 7 

West Coast Trade Schools. "Com
puting and Software. Inc. Ac
quires West Coast Trade Schools. 
Inc. of Los Angeles." 17/1 
(Jan.). 54 

Western Electric. "Data Sets from 
Lynch are Fully 'Compatible' 
Wi th Western Electric Counter
parts." 17/11 (Nov.). 54 

"Western Union Service for Sec
urities Industry." 17/11 (Nov.). 
56 

Westinghouse. "SCAM Instrument 
Announces Licens ing Agreement 
wi th IBM. Licensing of Wes ting
house." 17/7 (July). 47 

"Westinghouse to Offer Computer 
Services to Outside Users." 17/ 
II (Nov.). 57 

Westinghouse Prodac 50. "Sign 
Lighting Controlled by Westing
house Prodac 50." 17/3 (March). 
49 

"Westinghouse Technician Tunes in 
Weather Satelli tes at Home." 
17/8 (Aug.). 63 

"What are the Challenges Facing 
the Computer Industry?" by J. 
Stanford Smith. 17/10 (Oct.). 8 

"What the United States Govern
ment Knows About Its Ci t izens ... 

by Sen. Edward V. Long. 17/3 
(March). 12 

"What is a • Systems Analyst'?" 
by Carroll A. Hazen. 17/11 
(Nov.). 13 

"Whirlpool." by (Mrs.) Leigh 
Hendricks. Annual Computer Art 
Contest. 17/8 (Aug.). 18 

"Who Will Man the New Digital 
Computers?" by John W. Carr. 
III. 17/9 (Sept.). 37 

"Who's Who." from Louise La Lande. 
17/2 (Feb.). 7 

Who's Who in the Computer Field: 
"Contributions Welcome to 
• Who' s Who in the Computer 
Field· ... 17/8 (Aug.). 32 

"Contributions Welcome to 'Who I s 
Who in the Computer Field' ." 
from J. G. Shofer and the 
Editor. 17/2 (Feb.). 12 

"Preview of 'Who' s Who in the 
Computer Field'. Fifth Edi
tion," 17/4 (Apr.), 14 

"Who's Who in the Computer Field 
-- and Who are the Distinguish
ed Computer People?," by Edmund 
C. Berkeley, 17/7 (July). 6 

Will iams, Thomas G., and Morton 
I. Bernstein, "An Interactive 
Programming System for the 
Casual User," 17/2 (Feb.), 26 

"Winning Entries in the IFlP 
Congress Computer-Composed 
Music Competition," 17/7 
(July), 17 

Wisconsin Telephone Company, 
"Computer's Electronic Voice 
Serves Customers of the Wis
cons in Telephone Company," 17/ 
1 (Jan.), 52 

Wiswell, K., "$70 Million Firm 
Seeks Service Bureau in North
east," 17/7 (July), 17 

Wolf Research and Development 
Corporation. "EG&G Enters 
Agreement to Acquire Wolf Re
search and Development Corpor
ation." 17/3 (March), 52 

WORLD COMPUTER CENSUS: 17/6 
(June), 132 

World computN market, "American 
Dominance of World Computer 
Market," by Ted Schoeters, 17/ 
7 (July), 32 

World law, "Computers -- and 
World Law," 17/3 (March), 15 

World market, "Standardization 
-- and Current Sales in the 
War Id Market," by Ted Schoe
ters, 17/3 (March), 38 

WORLD REPORT -- AUSTRALIA by W. 
R. Cooper: 17/2 (Feb.). 37 

WORLD REPORT -- GREAT BRITAIN 
by Ted Schoeters: 17/1 (Jan.). 
43; 17/2 (Feb.). 36 

Worldwide: -- see "C&A Worldwide" 
-- see "Report from Great 

Britain" 
WORLDWIDE -- REPORT FROM GREAT 

BRITAIN by Ted Schoeters. 17/7 
(July). 37 

"Worldwide Weather -- Analysis 
by Men and Computers." 17/5 
(May). 17 

"Worley & Ringe. Inc. Provide 
Physician-Oriented Computer 
Applications." 17/8 (Aug.). 55 

Wright Line. "Data-Bank Fire 
Vault by Wright Line Listed 
by U.L. for Storage of EDP 
Records." 17/5 (May). 65 

Wyle Laboratories. "Japan' s 
Foreign Investment Council Ap
proves License Agreement Be
tween mppon Calculating Ma
chine Co. and Wyle Labora
tories." 17/1 (Jan.). 54 

X-Y plotter. "First Hybrid-Digi
tal X-Y Plotter Introduced by 
Electronic Associates." 17/7 
(July). 54 

X-Y recorder. "New X-Y Recorder 
by Honeywell." 17/10 (Oct.). 
64 

"Xerox Phone Device Works After 
Hours." 17/10 (Oct.). 63 

Yamanaka. Kunio. "Computer Art 
Contest." 17/3 (March). 8 

Yamanaka. Kunio. and Masao Ko
mura: "Return to Square," 
Annual Computer Art Contest. 
17/8 (Aug.). 17 

"Upheaval Collection." Annual 
Computer Art Contest. 17/8 
(Aug.). 26 

Yearsley. Robert. "Converting 
Staff to a Computer: Two 
Views." 17/10 (Oct.). 10 

"Yield at Mine Analyzed On-Line 
by Computer Sys tern." 17/9 
(Sept.). 55 

Young people. "Hands on Contact 
Wi th a Computer for Young Peo
ple -- Announcement." 17/4 
(Apr.). 14 

Zenner. Greg. "Computers Open 
New Path to Rapid Promotions 
in Business." 17/2 (Feb.). 35 

Ziegler. James R •• "Program 
Generators: How Good are 
They?" 17/7 (July). 18 

Zulla. Salvatore M •• "Better 
Insight." 17/1 (Jan.). 8 
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CALENDAR OF COMING EVENTS 
Jan. 15-17, 1969: Second Annual Simulation Symposium, 

Tampa, Fla.; contact Annual Simulation Symposium, P.O. 
Box 1155, Tampa, Fla. 33601 

Jan. 24-26, 1969: 75th Annual American Mathematical So
ciety (AMS) Meeting, The Jung Hotel, 1500 Canal St., 
New Orleans, La. 70141; contact American Mathematical 
Society, P.O. Box 6248, Providence, R.I. 02904 

Jan. 28-31, 1969: International Symposium on Information 
Theory, Nevele Country Club, Ellenville, N.Y.; contact 
David Slepian, Dept. of Transportation, Washington, D.C. 

Jan. 30-31, 1969: Third Annual Computer Science and Sta
tistics Symposium of the Los Angeles Chapter of the Asso
ciation for Computing Machinery (ACM), International 
Hotel, Los Angeles, Calif.; contact Business Admn. Exten
sion Seminars, Room 2381, GBA, Univ. of Calif., Los 
Angeles, Calif. 90024. 

Feb. 13-14, 1969: Assoc. of Data Processing Service Organiza
tions Management Conference, Hotel Frontier, Las Vegas, 
Nev.; contact Jerome L. Dreyer, Assoc. of Data Processing 
Service Organizations, Inc., 420 Lexington Ave., New York, 
N.Y. 10017. 

March 21-22, 1969: 7th Annual Atlantic Systems Conference, 
Americana Hotel, New York, N.Y.; contact Atlantic Systems 
Conference, P.O. Box 461, Pleasantville, N.Y. 10470 

March 24-26, 1969: 10th VIM meeting, (users group of 
Control Data 6000 computer series), Florida State Univer
sity Union, Tallahassee, Fla.; contact Carol J. Richardson, 
Control Data Corp., 8100 34th Ave. So., Minneapolis, Minn. 
55440 

March 24-27, 1969: IEEE International Convention & Ex
hibition, Coliseum and N.Y. Hilton Hotel, New York, N.Y.; 
contact IEEE Headquarters, 345 East 47th St., New York, 
N.V. 10017 

March 26-29, 1969: 16th International Meeting of The In
stitute of Management Sciences, Hotel Commodore, New 
York, N.Y.; contact Gra:nville R. Garguilo, Arthur Anderson 
& Co., 80 Pine St., New York, N.Y. 10005 

April 1-3, 1969: Numerical Control Society's Sixth Annual 
Meeting & Technical Conference, Stouffer's Cincinnati Inn 
Cincinnati, Ohio; contact Peter Senkiw, Advanced Com~ 
puter Systems, Inc., 2185 South Dixie Ave., Dayton Ohio 
45409 ' 

April 15-18, 1969: The Institution of Electrical Engineers and 
the Institution of Electronic and Radio Engineers Computer 
Aided Design Conference, Southampton University, So 9, 
5 NH., Hampshire, England; contact Conference Dept., lEE, 
Savoy Place, London, W.C.2 

April 23-25, 1969: 21st Annual Southwestern IEEE Confer
ence and Exhibition, San Antonio Convention and Exhibi
tion Center, San Antonio, Texas; contact William E. Cory, 
Southwest Research Institute, Box 2296, San Antonio, Texas 
78206 

May 5-6, 1969: Association For Computing Machinery 
(ACM) Symposium on Theory of Computing, Marina del 
Rey Hotel, Marina del Rey, Calif.; contact Prof. Michael A. 
Harrison, Dept. of Computer Science, Univ. of California, 
Berkeley, Calif. 94720 

May 6-9, 1969: The Association of Educational Data Systems 
(AEDS) Annual Convention, Portland Hilton Hotel, Port
land, Ore.; contact Wayne J. Smith, Convention Contractor, 
201 Massachusetts Ave., N.E., Washington, D.C. 20002 

May 7-9, 1969: International Joint Conference on Artificial 
Intelligence, Statler-Hilton Hotel, Washington, D.C.; contact 
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Dr. Donald E. Walker, IJCAI Program Chairman, The 
MITRE Corp., Bedford, Mass. 01730 

May 14-16, 1969: Spring Joint Computer Conference, War 
Memorial Auditorium, Boston, Mass.; contact American 
Federation for Information Processing (AFIPS), 210 Sum
mit Ave., Montvale, N.J. 07645 

May 18-21, 1969: Power Industry Computer Application Con
ference, Brown Palace Hotel, Denver, Colorado; contact 
W. D. Trudgen, General Electric Co., 2255 W. Desert Cove 
Rd., P.O. Box 2918, Phoenix, Ariz. 85002 

June 8-12, 1969: Sixth Annual Design Automation Workshop, 
Hotel Carillon, Miami Beach, Fla.; contact Dr. H. Freitag, 
IBM Watson Research Ctre., P.O. Box 218, Yorktown 
Heights, N.Y. 10598 

June 9-11, 1969: IEEE International Communications Con
ference, University of Colorado, Boulder, Colo.; Dr. Martin 
Nesenbergs, Environmental Science Services Administration, 
Institute for Telecommunication Sciences, R614, Boulder, 
Colo. 80302 

June 16-19, 1969: Data Processing Management Association 
(DPMA) 1969 Internat'l Data Processing Conference and 
Business Exposition, Montreal, Quebec, Canada; contact 
Mrs. Margaret Rafferty, DPMA, 505 Busse Hwy., Park 
Ridge, Ill. 60068 

June 16-21, 1969: Fourth Congress of the International Federa
tion of Automatic Control (IFAC), Warsaw, Poland; contact 
Organizing Comm. of the 4th IFAC Congress, P.O. Box 903, 
Czackiego 3/5, Warsaw 1, Poland. 

June 17-19, 1969: IEEE Computer Group Conference, Leam
ington Hotel, Minneapolis, Minn.; contact Scott Foster, The 
Sheffield Group, Inc., 1104 Currie Ave., Minneapolis, Minn. 
55403 

June 19·20, 1969: Assoc. of Data Processing Service Organiza
tions Management Conference, Sheraton Ritz Hotel, Min
neapolis, Minn.; contact Jerome L. Dreyer, Assoc. of Data 
Processing Service Organizations, Inc., 420 Lexington Ave., 
New York, N.Y. 10017. 

June 19-20, 1969: Seventh Annual Conference of the Special 
Interest Group, Computer Personnel Research of the Asso
ciation of Computing Machinery, Univ. of Chicago, Chi
cago, Ill.; contact Dr. Charles D. Lothridge, General Elec
tric Co., 570 Lexington Ave., New York, N.Y. 10022 

June 21-28, 1969: Second Conference on Management Sci
ence for Transportation, Transportation Center at North
western University, 1818 Hinman Ave., Evanston, Ill. 60204; 
contact Page Townsley, Asst. Dir., Management Programs, 
1818 Hinman Ave., Evanston, Ill. 

June 30-July 3, 1969: Institution of Electrical Engineers Con
ference on Computer Science and Technology, Univ. of Man
chester Institute of Science a:nd Technology, Manchester, 
England; contact Conference Secretariat, Institution of Elec
trical Engineers, Savoy Place, London, W.C.2, England. 

Aug. 6-8, 1969: Joint Automatic Control Conference, Univ. of 
Colorado, Boulder, Colorado: contact unknown at this 
time. 

Aug. 11-15, 1969: Australian Computer Society, Fourth Aus
tralian Computer Conference, Adelaide Univ., Adelaide, 
South Australia; contact Dr. G. W. Hill, Prog. Comm. 
Chrmn., A.C.C.69, C/-C.S.I.R.O., Computing Science Bldg., 
U niv. of Adelaide, Adelaide, S. Australia 5000. 

Aug. 25-29, 1969: Datafair 69 Symposium, Manchester, 
England; contact the British Computer Society, 23 Dorset 
Sq., London, N.W. 1, England 
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IDEAS: SPOTLIGHT 

The Ultra intelligent Machine 
..... The fact that today's computers are very obviously 

not "intellectually superior" [to human beings] has given us a 
false sense of security -- like that felt by the 1900 buggy-whip 
manufacturer every time he saw a broken-down automobile 
by the wayside. This comfortable illusion is fostered by the 
endless stories .... about stupid computers that have had 
to be replaced by good old-fashioned human beings, after 
they had insisted on . . . . threatening legal action if out
standing debts of $0.00 were not settled immediately. The 
fact that these gaffes are almost invariably due to human pro
grammers is seldom mentioned. 

Though we have to live and work with (and against) to
day's mechanical morons, their deficiencies should not blind 
us to the future. In particular, it should be realized that as 
soon as the borders of electronic intelligence are passed, there 
wiII be a kind of chain reaction, because the machines wiII 
rapidly improve themselves .... the merely intelligent ma
chine will give a,yay to the .ultraintelligent machine. 

Onc scientist who has given much thought to this matter is 
Dr. Irving John Good, of Trinity College, Oxford ..... Dr. 
Good has written "If we build an ultraintelligent machine, 
we will be playing with fire. \t\Te have played with fire before, 
and it :helped keep the other animals at bay." 

WeIl, yes -- but when the ultraintelligent machine arrives, 
we may be the "other animals"; and look what's happened 
to them. 

It is Dr. Good's belief that the very survival of our civiliza
tion may depend upon the building of such instrumentalities; 
because if they are, indeed, more intelligent than we are, they 
can answer all our questions and solve all our problems. As 
he puts it one elegiac phrase: "The first ultraintelligent ma
chine is the last invention that man need make." 
.... It may be the greatest virtue of the ultraintelligent 

machine that it will force us to think about the purpose and 
meallin~ of human existence. It will compel us to make some 
far-reaching and perhaps painful decisions, just as thermo
nuclear weapons have made us face the realities of war and 
aggression after 5000 years of pious jabber ..... 

From "The Mind of the Machine" by Arthur C. 
Clarke, astrophysicist and author, in Playboy for De
cember 1968, p. 116 .... 
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WHO/S WHO IN THE COMPUTER 
FIELD, 1968-1969 - ENTRIES 

Who's Who in the Computer Field 1968-1969 (the 
Fifth Edition of our Who's Who), will be published by 
Computers and Automation during 1969. The Fourth 
Edition, 253 pages, with about 5000 capsule biographies 
was published in 1963. The Third Edition, 199 pages, 
was published in 1957. 

In the Fifth Edition we hope to include upwards of 
10,000 capsule biographies including as many persons as 
possible who have distinguished themselves in the field 
of computers and data processing. 

If you wish to be considered for inclusion in the 
Who's Who, please complete the following form or pro
vide us with the equivalent information. (If you have al
ready sent us a form some time during the past eight 
months, it is not necessary to send us another one unless 
there is a change in information. ) 

WHO'S WHO ENTRY FORM 
(may be copied on any piece of paper) 

1. Name? (Please print) ____________ _ 
2. Home Address (with Zip) ? __________ _ 
3. Organization ?--: _______________ _ 
4. Its Address (with Zip) ? ___________ _ 
5. Your Title? _________________ _ 
6. Your Main Interests? 

Applications 
Business 
Construction 
Design 
Logic 
Management 

7. Year of Birth? 

Mathematics 
Programming 
Sales 

) 
) 
) 

Systems ) 
other ( ) 

(Please specify) 

-----------------------~--8. Education and Degrees? 
-~~----------9. Year Entered Computer Field ? ___________ _ 

10. Occupation ? ____________________ _ 

11. Publications, Honors, Memberships, and other 
Distinctions? ---------------------

(attach paper if needed) 
12. Do you have access to a computer? ( )Yes ( )No 

a. If yes, what kind of computer? 
Manufacturer? ______________________ __ 
Mo de 1 _________________ _ 

b. Where is it installed: 
Manufacturer? ___________________ ___ 
Address? _____________________ ___ 

c. Is your access: Batch? ( ) Time-shared? 
Other? ( ) Please explain: _________ __ 

d. Any remarks ? _________________ ___ 

13. Associates or friends who should be sent Who's Who 
entry forms? 

Name and Address 

(attach paper if needed) 
When completed, please send to: 

Who's Who Editor, Computers and Automation, 
815 Washington St., Newtonville, Mass. 02160 
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In Retrospect: 

The FIRST Business Feasibility Study in the Compu,ter Field 

Henry W. Schrimpf, Jr., Supervising Actuarial Clerk 
Clyde W. Compton, Methods Analyst 
Prudential Insurance Co. of America 
Newark, N.J. - July, 1947 

"The main purpose of this report was to convince many unconvinced 
persons that an 'automatic large-scale seq,uence-controlled calculator' 
could actually perform th'e required business work. The report was suc
cessful; it p'roduced the conviction." 

INTRODUCTION, 1968 

Edmund C. Berkeley, Chief Research Consultant 

Prudential Insurance Co. of America 

Newark, N.J. - July, 1947; 

Editor, Computers and Automation - December, 1968 

Twenty-one years ago, in the Methods Division of the 
Prudential Insurance Company of America, Newark, N.J., a 
group of analysts, of which I was one of the supervisors, had 
just finished a feasibility study. 

This was the first feasibility study that ever occurred in 
business, in regard to the application of computers (then 
called "large scale calculating machines") to business prob
lems. As I write this introduction, I am holding in my hands 
the bound report of this feasibility study: 

Ordinary Insurance Premium Billing Trial on Harvard's 
Sequence Controlled Calculator - Mark I - in June 
1947. 

'f.hat report, of which many excerpts are given here, con
sists of 78 pages, many of them photostatic reproductions of 
original typewritten or handwritten memoranda and records. 
Some of these photostats are of the raw input, consisting of 
actual life insurance company records of payment of pre
miums on ordinary insurance policies ( called "renewal 
cards"). Some more of the photostats show the actual "pre
mium notices" produced by the Harvard IBM Sequence 
Controlled Calculator, as a result of the actual test made. 

The main purpose of the report was to convince many un
convinced persons in the Prudential at that time that an 

Note: Because of the length, this article will be published in two parts. 
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"automatic large-scale sequence-controlled calculator" could 
actually perform the required business work. The report was 
successful; it produced the conviction. It led, along with 
other studies, over the next few months to the first contract 
made by any business for a large-scale electronic calculating 
machine; this contract was however subsequently canceled, 
basically for reasons of nondelivery. 

This report survived over the years, escaping the fate of 
many other reports (which is to be thrown away when no 
longer needed), because Professor Howard H. Aiken, in 
charge of the Harvard Computation Laboratory then, gra
ciously refused to accept any payment from the Prudential 
for the assistance of his Laboratory to the investigating group. 
And so we bound some copies of the report, and gave him a 
copy for his archives, with our warm thanks. 

There is no question that this is the first business feasibility 
study, because the first general-purpose automatic computer 
that operated, was the Harvard IBM Automatic Sequence 
Controlled Calculator - Mark I, which began operating in 
1944; and in 1947 only 5 or 6 general-purpose computers were 
in operation, and no other machine up to that time had been 
assigned any business applications. 

The Mark I handled numbers of 23 decimal digits with 
fixed decimal pOInt; it performed 3 additions per second, or 
one multiplication in 4 seconds, or one division in 6 seconds; 
it could store 72 numbers at one time. 

This bound report is still an excellent example of a good 
feasibility study. It was carried out by good systems analysts 
(then called "methods analysts") at the Prudential. This 
report contains: a flow chart; a program; full documentation; 
and many other features of modern reports. And it is a very 
thorough document worth examination and thought, even 
after 21 years 
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Memorandum for Mr. E. C. Berkeley, 

July 11, 1947 

ORDINARY INSURANCE PREMIUM BILLING 

- TRIAL ON HARVARD'S 

SEQUENCE CONTROLLED CALCULATOR 

(MARK I) 

I. Trial of Premium Billing on a Sequence Controlled Cal. 
culator. The Company has been investigating the use of an 
electronic sequence controlled calculator for premium billing. 
Among many questions that must be answered are these two: 

( I) Will such a calculator actually do premium billing? 

( 2 ) What is the kind of programming needed? 

As a result of the cooperation of Professor Howard H. 
Aiken and the Harvard Computation Laboratory, both these 
questions have now been answered. The Prudential made an 
actual trial with Harvard's sequence controlled calculator 
(Mark I) of the preparation of premium bills for ordinary 
insurance. 

In our office beforehand, the renewal cards of the Man
chester, N.H., district were scanned; 46 very different types 
were chosen, and photographed. These were the raw material 
for the trial. To test the machine for many kinds of rejec
tions, 17 of these cases required no premium bill in July, the 
assumed month of billing. 5 duplicate premium notices were 
required out of a possible 8. 

At the Laboratory about a week was spent learning pro
cedures and coding for the machine, and preparing tapes, 
punch cards, etc., for input. The trial run took place suc
cessfully on June 9, lasting about 40 minutes. 

This trial proved completely that premium bills could be 
produced by a sequence controlled calculator. This trial also 
proved that a machine must be able to carry out hundreds of 
routine instructions and dozens of choices in order to cover 
all the cases. 

This memorandum is a summary of the experiment; the at
tached exhibits describe the experiment in detail. 

2. Sequence Controlled Calculator Used. The sequence 
controlled calculator lIsed was the Harvard-IBM Mark I, fin
ished in 1944. This calculator is not electronic, but is elec
tromechanical and relay. It is described fully in a Manual of 
Operation, published by the Harvard University Press, in 
1946. 

This calculator was designed to solve mathematical prob
lems; it was never designed to do office routine. Therefore, 
it is the more remarkable that a fair proportion of the pre
mium billing work was done on Mark I. 

2a. Main Sequence of Instructions. The calculator has a 
punched paper tape for the main sequence of instructions. 
The main sequence tape may easily Ihold more than 10,000 in
structions. 

For the premium billing problem, we used the main tape 
only for 11 instructions, to start off the calculation, and to 
cause the final total printing. 

2b. Subsequences of Instructions. The machine has at
tached to it by a cable a new unit called the Subsidiary Se
quence Unit. This unit provides for 10 subsidiary sequences 
of 22 instructions each. Thus the machine can change from 
one short series of instructions to another or to the main tape 
and back again in many different ways. The subsequence in
structions are specified by wiring a plugboard. 

For the premium billing problem, we used almost all the 
subsequence capacity of 220 instructions. Lack of more sub
sequence capacity limited our trial to a portion only of all 
the choices of routines needed. Because of this limitation, the 

COMPUTERS and AUTOMATION for January, 1969 

problems of loan interest calculation and file maintenance 
could not be investigated. 

2c. Value Tape Mechanisms. The machine has three 
mechanisms for reading a table of numbers punched on paper 
tape. These mechanisms are called "value tape" mechanisms. 
Any desired numerical values stored on these tapes may be 
obtained automatically. 

We used two out of the three value tape mechanisms. One 
held "old premium rates" dividends per $1000; the other held 
"new premium rates" dividends per $1000. l1he machine au
tomatically consulted the dividend rate tables, selected the 
right dividend for the policy being considered, and computed 
the policy dividend. 

An ordinary dividend rate is actually determined as a func
tion of five variables: year of issue, premium rate basis, plan. 
age at issue, and rate basis duration. Juvenile policies have a 
sixth variable; place of issue. However, to save subsequence 
instructions, we had to code the dividend rates and make 
them functions of three variables only: age at issue, premium 
rate basis, and a code designating the other variables. A cal
culator with more subsequence capacity could have handled 
all the variables. 

2d. Card Feeds. The machine has two regular IBM punch 
card feeds. Here numerical information can be put into the 
machine if it is only to be referred to once. 

For each of the 54 possible -premium notices we prepared 
four punch cards containing the necessary billing data. Due 
to pressing computing schedules, Professor Aiken requested us 
to start our experiment two days earlier than planned. As 
a result the coded equivalents of the addresses in some of the 
punched cards were not completely checked. 

The cards were fed into the machine in Card Feed 1. We 
also prepared as a check 34 cards containing the policy num
bers of those cases in the trial for which premium notices 
were to be made. These cards were fed into Card Feed 2. 
Of course, in practice we would not know which cases these 
were; but for the trial, this seemed to be a good check on 
the machine. 

The policy and premium data could have been punched in 
less than four cards; but operating instructions were greatly 
simplified by using all four. 

2e. Constant Switches. Constant values in the formulas 
used to perform premium billing were stored in the hand set 
switches of the computer. 

2f. Printing. Mark I has some limitations in electric type
writer printing. The machine has no way of designating al
phabetic information. Therefore we used numeric symbols 
to fill up the space of alphabetic information. In our code, 
"1" was any letter of the first name, "2" any letter of the 
second name, etc. "0" indicated separation: between first, 
middle, and last name; between numbers and street; between 
city and state. 

In order to drop out extraneous a's in the top line of infor
mation which included the premium, it was necessary to drop 
out the a's to the right of the 8th digit position in the name 
and address field. 

Two new circuits, carriage return control and typewriter 
tabulating control, were required by us for printing. These 
were rapidly put into the Mark I calculator for us by the 
Laboratory. To save time, we did not seek to make the new 
tabulating circuits work perfectly; consequently, in our trial 
run, the dividend and the net cost are not always typewritten 
in the same vertical column as the premium. 

The machine printed the premium bills on Typewriter 1. 
On Typewriter 2 it printed (1) the dividend if due and if 
not used to reduce the premium, and (2) the totals of pre
miums, and reduction dividends - figures we have no way of 
getting now. 
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3. Operating Procedure. The procedure followed by the 
calculator in handling the data for eadh policy is carefully 
shown in Exhibit 12. 

4. Results. The Mark I calculator did an excellent job. 
46 premium renewal cases were processed, giving 34 premium 
bills and 17 cases for which premium bills were not required. 
Mark I made no errors in selection or computation. The en
tire run took about 44 minutes. 

This machine designed primarily for mathematical com
putation can also do premium billing; and that is very im
pressive. The Harvard Laboratory men and we who worked 
on this experiment concluded that a computer designed for 
insurance company work could do premium billing at least 
200 times as fast. This means that we could reasonably expect 
a computer to prepare and print the bills for 10,000 policies 
in an hour. 

We have been discussing for some months a certain type of 
electronic sequence controlled calculator for premium billing 
and other insurance company work. Our experience in this 
trial convinces US that such a calculator will work. 

S. Characteristics of a Sequence Controlled Calculator for 
Insurance Company Work. Some of the characteristics of 
such a calculator will be very important. 

Sa. Input. The medium for putting all information into 
the machine should be more flexible than hand set switches, 
punched paper tape, plugwiring, or punch cards. Probably it 
should be magnetic tape. 

There should be a key device like a typewriter for preparing 
the magnetic tape. 

Sb. Computer. The computer should be able to handle 
data quickly in the following ways: sort, verify, collate, select, 
alter, insert, delete, print, add, subtract, multiply, divide, refer 
to stored data, refer to previously computed results, check its 
own computed and printed results. 

Sc. Output. The machine should be able to print its out
put, or enter its output on magnetic tape. 

Sd. Servicing. The machine should be very reliable. Units 
should be of the plug-in type, and should be easily accessible 
for service. 

6. Exhibits. The exhibits attached to this report are listed 
herewith. 

Exhibit 1 

Henry W. Schrimpf, Jr. 
Methods Division 

PREMIUM BILLING FOR REGULAR ORDINARY 

INSURANCE, REDUCTION DIVIDENDS, AND 

LOAN INTEREST NOTICES

PRESENT PROCEDURE 

1. Premium Renewal - Notices and Receipts. The Com
pany has in force on the premium paying basis, approximately 
4.3 million policies of ordinary insurance; 60,000 of these 
policies have monthly premiums, and premiums for the 
remaining policies are payable annually, semi-annually, or 
quarterly. 

Bills (notices of premium due) for all except monthly 
premiums must be prepared and mailed. Receipts for all 
premiums must be prepared and furnished to the field 
offices to give to the insured when he pays his premium. 

If a dividend under a polioy is due, and is being used 
by request of the insured to reduce the premium, then the 
premium notice shows: the premium; the dividend; and the 
net cost, which is the difference. 
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List of Exhibits, July 11, 1947 

ORDINARY INSURANCE PREMIUM BILLING 

-TRIAL ON HARVARD'S IBM 

AUTOMATIC SEQUENCE CONTROLLED 

CALCULATOR (MARK I) 

Exhibit 
Number Exhibit 

1 Premium Billing - Present Procedure (Report S/23/47) 
2 Policy Sample - Original Information for Billing 
3 Policy Sample - Scheme for Translating into Machine 

Language 
4 Policy Sample - Equivalent Numeric Information 

Punched in Cards for Machine Input 

S Policy Sample - Rules for Billing Premiums (Report 
6/3/47) 

6 Policy Sample - List of Rules that Applied to Each Pol
icy (Report 6/3/47) 

7 Instructions to Machine - Setting of Constant Switches 
8 Instructions to Machine - Assignment of Storage Coun

ters 
9 Instructions to Machine - Main Sequence Programming 

10 Instructions to Machine - Subsequence Programming 
11 Instructions to Machine - Board Plugging 
12 Scheme of Programming Followed by Machine 
13 Output from Machine - Dividends not Deducted from 

Premiums and Totals of Dividends and Premiums 
14 Output from Machine - Bills 
1S Comparison - Bills as Typed in Company 

If there is a loan under the policy, notice of loan interest, 
if due, is included in the envelope containing the premium 
notice. 

About 25% of premium notices are sent to persons other 
than insureds. These persons are largely applicants for policies 
insuring children; some are assignees, and other holders of 
rights. Applicants for policies insuring children receive the 
only premium notice. Assignees and other holders of rights 
receive a duplicate notice. About 2% of all notices are 
duplicate notices. 

If the insured at time of issue resides in or subsequently 
moves to an "affidavit" state, proof that any premium notice 
was mailed to him must be retained. The "affidavit" states 
are: 

Illinois 
Kansas 
Louisiana 
New York 
North Carolina 
Ohio 

Approximately 10 million sets of premium receipts and 
notices are completed annually. 

1a. Time Started. About 20z months before the first of 
the month in which the premiums fall due, the Typing 
Sections start to type the required premium notices and 
receipts. 

lb. Block of Renewal Cards Selected. The renewal cards 
are filed by geographical district or agency. Each district or 
agency is in order by "notch." A notch (so-called because 
the cards are notched on the top edge correspondingly) con-
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sists of policies requiring premium notices in one of four 
months as follows: 

Notch 1: Policies that may require a notice in any of 
January, April, July, October 

Notch 2: Policies that may require a notice in any of 
Februal'Y, May, August, November 

Notch 3: Policies that may require a notice in any of 
March, June, September, December 

A block of cards from a notch is picked out of the file 
by a typist. She takes them to her desk and pages through 
them, without disturbing their order, looking for cases re
quiring premium notices. In order for the typist to determine 
which cases require premium notices, she must consider the 
mode of premium payment and the anniversary premium 
date. If an irregular premium has been paid on a policy, 
the premium anniversary date is the month and day when 
the first premium after the irregular premium is due. Be
tween 2 and 3% of our policies have at one time or another 
had an irregular premium. 

Thus, for example, if a typist is preparing premium notices 
for policies having a premium due in August, she selects notch 
2 and looks for: all quarterly premium cases; all semi
annual premium cases having an anniversary premium 
date in February or August; and all annual premium cases 
having an anniversary premium date in August. 

1 c. Form Used. The present form used for premium billing 
is a two part form interleaved with carbon. The original is 
the premium receipt. The carbon copy is the premium 
notice. Recently, the Methods Division has been experiment
ing with a new system. At the same time as the notice and 
receipt are typed, 2 accounting stubs are typed in addition 
as carbon copies. The 2 accounting stubs are also sent to 
the field office. One of the accounting stubs is returned to 
the hOllle office stamped with the date when the premium 
is paid and is used to post the renewal card with the date 
of payment. The other is retained in the field office as their 
record of premiums paid and deposited. The apparent success 
of the experiment indicates that a 4 part form at each billing 
may be used. 

1 d. Typing. The typist, as each policy requiring a notice 
and receipt is determined, types a set of forms showing the 
rollowing items which are contained on the renewal card: 

1. 
2. 

3. 
4. 
5. 

Item 

Policy Number 

Number of alphabetic or 
numeric characters 

8 
Day of the month the premium is 

due 2 
Mode of premium payment 1 
Amount of premium 6 
Dividend if any and if deducted 5 

6. Net amount due (if dividend is 
shown) 6 

i. Name of insured 17 
B. Name of person if other than in-

sured to whom notice is to be sent 17 
~ I. Address of person to whom notice 

is to be sent 41 

Other information on the renewal card required for control, 
etc., is: 

Item 
Number of Alphabetic 
or Numeric Characters 

I. Information from which the date 
of premium change can be deter-
mined 6 

2. Amount of premium after each 
change 12 
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3. Kind of policy 10 
4. Date of issue 8 
5. Age of insured 2 
6. Amount of insurance 6 
7. Branch office 6 
8. Rate group 1 
9. Dividend option 1 

10. State of residence 2 
11. Designation of irregular premium 2 
12. Whether duplicate notice is required 1 
13. Date to which premiums are paid 8 

Ie. Comparing. Comparers check the work of the typist. 
They make sure no required notices and receipts are omitted. 
They make sure the typed notices and receipts are correct. 
We might mention that a comparer's job is an extremely 
monotonous one. 

1£. Printing and Cutting. Some of the receipts and notices 
now being prepared are in continuous strips and are cut to 
proper size and burst apart on a bursting machine. This 
machine at the same time prints two items which are un
changed for large blocks of receipts and notices at a time: 

1. Month and year premium is due 
2. District agency and its address 

Ig. Mailing. The receipts are sent in packages to the dis
trict offices. 

Premium notices are placed in groups according to pre
mium due date. They are mailed about 22 days before the 
premium falls due. Before mailing premium notices for af
fidavit states, they are microfilmed. 

1h. Returns Used to Pay Premiums. Sometimes money 
is due the insured for a return of an excess amount paid. 
If the insured requests it, payment is made by deducting 
the return from the next premium due. The amount of the 
return is entered on the renewal card. When the receipts and 
notices are typed, a special typing procedure providing for 
the extra entry is used. About 5000 of these special premium 
notices are sent out each year. 

Ii. Notices to Convert and Congratulatory Cards. The 
com parer, in addition to checking the work of the typist, 
selects those policies that must be converted on the next 
premium due date and pastes on each premium notice, a 
reminder to convert. 

When a premium if paid will cause a policy to become 
paid up, a card congratulating the insured for having a 
paid-up policy is attached by the com parer to the premium 
receipt. 

2. Reduction Dividends. At the time the premium notices 
and receipts are typed, reduction dividend information is 
already on the renewal card. About 25% of the forms typed 
have a dividend deducted. An explanation of the method of 
obtaining these figures is in order. 

Dividend card files are maintained for each of the four 
dividend options. The Reduction Dividend File is about 
62% of the total dividend cards. For the purpose of mechaniz
ing premium billing, we ",-ill confine ourselves to the dis
cussion of the calculation of dividends used for premium 
reduction only. 

2a. Calculation. If a dividend is payable, the amount of 
dividend per unit of insurance, i.e. the dividend rate, is 
determined by: 

1. Year of issue 
2. Gross premium rate basis of policy 
3. Kind of policy 
4. Age at issue 
5. Year of policy anniversary 

and reference to the Dividend Rate Book. The amount of 
dividend per unit amount of insurance is found from the 
Dividend Rate Book, and is then multiplied by the number 
of unit amounts of insurance provided by the policy. 
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2b. Recording. The amount of the policy dividend is en
tered on the dividend card in order to have a permanent 
record of dividends paid. 

Subsequently the amount of the dividend is transcribed to 
the renewal card. It is entered in two different spots on the 
renewal card, once in ink and once in pencil. The difference 
between the premium and the dividend is obtained and 
entered in pencil. When the premium due is paid, these 
pencil entries are erased. This procedure has been accepted 
as the most economical method of providing the net cost for 
the typist, the comparer, and the clerk checking and recording 
the payment by the insured when made. 

2c. Dividends on Irregular Premium Cases. For irregular 
premium cases, the dividend is also calculated as of the 
policy anniversary. Thus some dividends payable say in 
1946 and calculated by the 1946 dividend rates may be used 
to reduce a premium due in 1947. 

3. Loan Interest Notices. A loan record card file is 
maintained showing for each policy having a loan charged 
against it: 

Item Number of Characters 

1. Initial date of the loan 8 
2. The premium payment anniversary 8 

date immediately following the 
initial date of the "loan 

3. Policy number 8 
4. District 6 
5. Kind of policy 6 

6. Name of insured 17 
7. Name of any assignee 17 
8. Amount of loan 8 
9. Interest rate charged 1 

10. History of loan and interest *40 
payments 

11. Address of person to whom notice 41 
is sent if no premium notice is sent 

*This figure assumes that four 
amounts of principal and four in
terest payments will be sufficient. 

There are about 600,000 loan interest cards in the file. Loan 
cards are filed by the month of the premium anniversary due 
date. Each month is ,filed in policy number order. 

3a. Interest Tables. Policy loans are granted at one of 
three rates of interest, 5% and 6% payable at the end of 
the contract year, and 5% payable at the beginning of the 
contract year. The policy terms state which rate of interest 
is to be charged if a loan is granted. 

The five interest tables used, showing the interest factors to 
be used according to the number of days of interest involved, 
are based on: 

1. 6% effective 
2. 6% simple 
3. 5% effective 
4. 5% simple 
5. 51'4% simple (used for 5% discount) 

3b. Calculation of Interest. To calculate loan interest, the 
clerk determines from the loan cards the amount of indebted-

Table 1 
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VOLUME OF WORK AND NUMBER OF CLERKS AT PRESENT 

Item of Work 

1. Premium Billing 
a. Maintaining file s * 

b. Typing notices 

c. Comparing 
d. Imprinting and 

bursting 

2. Reduction Dividends 
a. Maintaining Files 

b. Calculating reduc
tion dividends 

c. Transcribing 

3. Loan Interest 
a. Maintaining files 
b. Calculating loan 

interest 
c. Typing notices 
d. Comparing 

Basis 

35% changes a year 
on 4. 3 million poliCies 

230% of 4. 3 million 
policies 

" 
" 

About 15% changes a year 
on 4.3 million policies 

62% reduction dividends on 4. 3 
million policies 

" 

About 100% of 600,000 loans 

" 

" 
" 

*Excluding posting premium payments on premium renewal cards 

Number of 
Cases in Year Clerks 
(Millions) Required 

1.5 180 

10.0 82 

10.0 52 
10.0 3 

.7 43 

2.6 18 

2.6 18 

.6 15 

.6 2 

.6 4 

.6 2 
Total 419 
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" 

ness and the number of days involved as of the policy anni
versary date. He then multiplies the amount of indebtedness 
by the correct interest factor. If the loan has been initiated 
during the year, effective interest is charged for the fraction 
of the year to the annivesary date of the policy. If the 
amount of loan has changed during the contract 'year, the 
loan is considered to be a combination of loans of different 
amounts for different periods of time such that if considered 
together they would result in the actual loan history. The 
amount of interest due is posted on the loan card. About 
80% of the calculations are cases where the amount of 
loan outstanding at the beginning of a policy year was not 
reduced during the year. 

3c. Form Used. The present form used for interest notices 
is a two part form interleaved with carbon. The original is the 
interest notice. The carbon is a record used to give the field 
office loan interest data. 

3d. TY/Jing. The typists usually take the file of a month of 
loan cards at a time and type a two part form (and any du
plicate required) showing the following items contained on 
the loan card: 

Item Number of Characters 

1. District 6 
2. Date interest is due 8 
3. Policy number 8 
4. Loan principal 6 
5. Interest due 4 
6. Name of insured 17 
7. Name of person if other than insured 17 

to whom notice is to be sent 
8. Address of person to whom notice is 41 

to be sent provided no premium 
notice is sent 

3e. Notices Sent to Persons Other than Insureds. As in 
premium billing, it is estimated that 25% of the interest 
notices are to be sent to persons other than insureds. 

3f. Checking. The interest notices are checked to deter
mine if any required notices are omitted and if the data typed 
on the notices is correct. 

3g. Mailing. The premium notice comparers match the 
loan interest notices with the premium notices in order that 
a matched pair may be mailed in the same envelope. If 
there is no premium notice, the interest notice is mailed alone. 

4. Volume of Work and Number of Clerks. The volume 
of work and the number of clerks employed on this work at 
present are approximately as shown in Table 1. These 
clerks work a 35 hour week. 

5. Other Problems. The problem of accounting for pre
miums and loan interest paid, and posting premium pay
ments on premium renewal cards is one which vitally con
cerns the billing operation. This problem has so many 
complications that it will be covered in a later memorandum. 

Another problem is the remaining 38% of policy dividend 
calculations. This will be discussed later. 

Undcr any new mechanical system for the work described 
in this report, of course not aU the clerks reported will be 
released, for clerks will still be needed to: 

I. Prcpare input information 
2. Operate the machinery 
3. Take care of exceptional cases and discrepancies 

H. W. Schrimpf, Jr. 
Supervising Actuarial Clerk 

C. W. Compton 
Methods Analyst -------------------

(Part 2 0/ this article will appear in the next issue.) 
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C·s 

NUMBLES 

Number Puzzles for Nimble Minds 
- and Computers 

Neil Macdonald 
Assistant Editor 

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

Each capital letter in the arithmetical problem stands for 
just one digit 0 to 9. A digit may be represented by more 
than one letter. The second message, which is expressed in 
numerical digits, is to be translated (using the same key) into 
letters so that it may be read; but the spelling uses puns or is 
otherwise irregular, to discourage cryptanalytic methods of 
deciphering. 

We invite our readers to send us solutions, together with 
human programs or computer programs which will produce 
the solutions. 

Numble 691: 

TAL K 

x M. U C H 

lEE T T 

M I H L N 

L C M T I M = N 

I U I H C 

H N HIT K E T 

The Numble above is a little more difficult than some of 
the previous ones. For a booklet on solving numbles, write 
for "Numbles - Number Puzzles for Nimble Minds," avail
able from Computers and Automation, 815 Washington St., 
Newtonville, Mass. 02160. Price is $1.00, postpaid, returnable 
in 7 days for full refund (if in saleable condition) if not satis
factory. 

Solution to Numble 6812 

In Numble 6812 in our December issue, the digits 0 through 
9 are represented by letters as follows: 

M,N=O 
H= 1 
0=2 
D=3 

A,E=4 

R=5 
F,T=(j 

U,W=7 
8=8 
G=9 

The full message is: Use soft words and hard arguments. 
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REPORT FROM GREAT BRITAIN 

So many events of international significance have taken 
place in the past several weeks that it is hard to rank them. 
But if a strict dollar-order is observed, then the official inau
guration of the $100m seat reservation and data processing 
complex of Britain's intercontinental airline, BOAC, must 
take pride of place. 

BOAC's $100m Network 

Massive, even by present American standards, the network 
is built up from three IBM 360/65's - one on real-time, one 
on stand-by and one on batch processing - served by two 
world-wide information networks. The first is a real-time net
work which has no parallel elsewhere. It consists of voice
grade links from the Boadicea centre at London Airport to -
at present - 11 strategic centres of major air transportation 
demand in North America and 4 in Europe. From each of 
these there is or will be a further fan-out of lines to booking 
offices. 

Novel is the use at each node of an extremely fast micro
miniature computer operating as a traffic controller between 
up to 36 display and communication sets working on seat 
reservations across the Atlantic to the real-time 65 in London. 
Both the displays and the controllers have been ordered from 
Britain's Ferranti company - which has always disputed 
Univac's claim to have built the first "commercial computer" 
- and while the present run of equipment provides for about 
$6m worth of displays and Argus "400" computers (850 and 
50 respectively) Ferranti expects to supply a total of $12m 
worth of equipment to complete the system by the early 70's. 
(This means, of course, that the British component in the 
hardware of the system will considerably outweight the value 
of the three 360/65's, imported from the U.S.) 

The second information network which operates at a some
what slower pace than the real-time one, whose worst case 
London to Los Angeles enquiry takes no more than three 
seconds, is the world's biggest privately owned telegraph 
system. This is automatically switched by two Collins com
puters in London and serves Africa, the Middle East and 
Australia. 

How· It Was Achieved 

There is food for a good deal of reflection in the system 
and the way in which it was achieved. IBM and BOAC spent 
300 man-years on the real-time package and it is probable 
that lesser organisations would have given up, though it is 
almost certain that they would not have attempted this type 
of frontal attack and would have taken the less perilous step
wise approach. 

Again, people in Britain take comfort from the fact that the 
imported component (the 360's and their big discs) is only a 
fraction of the whole cost. It is true that the sophistication of 
the Ferranti Argus for the control and monitoring by soft
ware of the traffic between the displays and the 65 is unique. 
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But no "big brutes" would have been available from a British 
source to meet BOAC's time scale. This is essentially due to 
the abject failure of the right-wing political crew in power 
in Britain during the crucial years 1954/64 to grasp the sig
nificance of the electronic data processing explosion in the 
United States. Their failure to appreciate this and so many 
other facets of post-war technological advances is the root 
cause of most of this country's troubles today. Laissez-faire 
and keen U.S. marketing brought the inevitable result. 

One final point on Boadicea. Peter Hermon, the dedicated 
BOAC chief of information handling, told me that the 
"Sabre" system in the U.S. had been a salutary lesson to all 
in that it had demonstrated just how big the airline problem 
was. When I met him, just before inauguration of the BOAC 
system, he was rubbing his hands over a first windfall from 
the Miami reservation centre, which had already been cut in. 
Apparently a big block booking of well over $10,000 for six 
months ahead had been presented to other airlines' offices 
with no takers; that is with most imprecise replies. Sub
mitted to the Boadicea system 4,000 miles away, the trans
action was concluded in around five seconds flat. 

The London Market 

Market observers are wondering who will be the next to 
raise capital on the London market now that National Cash 
Register and Burroughs have taken the plunge. It seems 
almost inevitable that Honeywell should, if only to add a 
London quote to the aura of being the "other British com
puter company" that it has cultivated with no little success. 

LB.M. has often considered the move but has so much 
money in hand that fresh capital might be embarrassing. 
Univac will make no move in Britain till it is clear that the 
Common Market countries are going to lower the drawbridge 
and let us knot "Fortress Europe." 

National Cash was the first to move. It is raising $28.2m 
or £ 12m in London. Of this £6m is being offered as a 
straight 8~ percent guaranteed loan stock. The remaining 
£6m is a 4 percent sterling/dollar conver.tible guaranteed 
loan stock. Conversion rights can be exercised during 1973/80 
on the basis of one NCR/U.S. share of common stock for 
every £59 nominal of loan stock. The dollar premium to be 
paid will be only related to the nominal $141 value and not 
to the actual value at the time. 

Operations of NCR's Scottish plants are to be transferred 
from U.S. control of NCR(UK), a group whose profit before 
taxation for the year to November 1967 was close to $12m 
on a gross turnover of over $85m, of ,,,,hich close on $70m 
represented export business. 

Similarly Burroughs is raising £6m worth of 3% percent 
1972/82 stock to be issued at par. The stock is convertible 
into common shares of the U.S. parent company Burroughs 
Corporation at a rate equivalent to a conversion price of 
$28.0 per share against a current level around $241. 
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The money will be used to build the company's new £4m 
Glenrothes factory and payoff short and medium term loans 
contracted by the company for the expansion of its Strathleven 
and Cumbernauld factories. 

Government Pressure on U.S.-Controlled Companies 

Now, where is all this leading to? I think it is a legitimate 
assumptioll that Government pressure on U.S.-controlled 
companies is a leading factor. As I have reported on previous 
occasiol1s, all computer companies tendering for contracts on 
which the Government - through the Ministry of Technology 
- has any influence, are equal. But International Computers, 
the British company in which the State has a major financial 
stake, is more equal than most. 

Looked at another way, that is through the eyes of the 
Ministry, the U.S. companies established in the U.K. have 
settled here because it is a particularly advantageous trading 
base. They have, particularly in the Scottish development 
areas, enjoyed concessions of every kind including cheap fac
tories, tax remissions and the like, to encourage them to 
settle. To be treated on an equal footing with a domestic 
industry that the Government is desperately trying to foster, 
however, they must take the further step of identifying them
selves milch more closely with the economic life of the coun
try. Ministry of Technology men say they cannot understand 
why Burroughs, Honeywell, Univac and IBM should feel 
aggrieved if more costly or less sophisticated ICL equipment 
is selected in preference to theirs, since one criterion laid 
down for consideration in Government contracts is the experi
ence ICL will derive from the contract if it is a novel appli
cation of the art. 

This viewpoint is hard to reconcile with the export claims 
of NCR, Burroughs and Honeywell. Both can be argued at 
great length. 

C-a 
PROBLEM CORNER 
Walter Penney, CDP 
Problem Editor 
Computers and Automation 

PROBLEM 691: WHO IS MISSING? 

;'Working overtime?" Joe asked, seeing Pete still at his desk 
long after quitting time. 

"Yes," Pete said, "there's one entry missing in this payroll 
and if someone doesn't get his pay on time tomorrow you 
know what the union will do to us." 

"Why don't you run it against last month's. There haven't 
been any changes since then and that ought to tell you who's 
missing." 

"It would take too long to get the tapes out and running. 
I tohought I could figure it out sooner from these totals I built 
into the program. I've added up the numbers corresponding 
to the first five letters of the names; if these totals check I 
figure everything is O.K." 

"Numbers corresponding to letters?" Joe sounded a little 
puzzlcd. 

"1 convert A into 1, B into 2, and so on, and add up each 
column mod ten." 

"You mcan keeping track of only the last digit in each 
column?" 

"Yes, since the names are left justified and there are no 
carries from column to column this should give us a check on 
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Olivetti's New Campaign 

Highly significant in this line of thought is the new adver
tising campaign of the Olivetti company which presents its 
UK organisation as "a British industry, a world-wide group." 
Olivetti is soon expected to announce the biggest terminal 
contract so far secured outside a major clearing bank. It 
would be worth nearly $3Y4m for terminal sets alone, exclud
ing the computers to come from ICL, for installation in the 
branches of the Trustee Savings Banks of the Manchester and 
'Vest Midlands consortia. 

Similar Olivetti terminals were ordered for working to ICL 
computers in the British Giro, and at one time there was a 
rumour of a closer than commercial link between the two. 
But the break with General Electric, which took place in 
Italy some months ago, was due, I am assured, entirely to 
the fact that Olivetti saw its future in the supply of a mass 
of sophisticated devices to other equipment manufacturers. 
Being tied to GE did nothing to help its sales efforts, however. 

Ted Schoeters 
Stanmore~ Middlesex 
England 

the first five letters of each employee's last name." Pete's 
voice seemed to underline the should. 
I "And your sums don't agree?" 

"Right. The total count is off by only one. Now I have to 
figure out who that is. The~ I'll be able to get the card from 
last month and add it." 

"What are the totals you get?" 
"Well, they should be 79063. Instead I get 1 6576. 

Who-is missing?" 

Solution to Problem 6812: An Arabic Gray Code 

If any digit of a number is preceded by an even digit it 
will remain unchanged; if. preceded by an odd digit it· will 
be replaced by its 9's complement. (The leading digit can 
be assumed to be preceded by 0.) Hence a number will be 
unchanged only if all the digits from the ten's place leftward 
are even. There are 100,000 -+- 16 or 6250 such numbers. 
The required number is therefore 6249 since we begin with 
1, not O. 

Readers are invited to submit problems (and their solutions) 
for publication in this column to: Problem Editor, Computers 
and Automation, 815 Washington St' J Newtonville, Mass. 02160. 
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APPLICATIONS 

AGRICULTURAL SCIENTISTS USE 
COMPUTER IN DEVELOPMENT OF 
BETTER FOOD PRODUCTS 

At the U.S. Department of Agri
culture's Western Utilization Re
search nnd Development Division, 
Albnny, Calif., tiny food crystals 
are being analyzed by a variety of 
scientific instruments coupled 
with nn IBM computer to develop bet
ter foods for consumers and more 
economical agricultural products 
for Western farmers. The research 
is seeking answers to such ques
tions ns what gives fresh bread its 
aroma, and what produces the straw
berry's distinctive taste? The 
highly organized bu~ tiny crystals 
extracted from food products for 
annlysis help provide the answers. 

A U.S. Dept. of Agriculture 
laboratory technician posi~ 
tions a crystal for analysis 
on nn X-ray diffractometer. 

The scientistVs task is to iso
late and identify each component 
contributing to a product's parti
cular flavor and aroma. Then the 
organic chemist can apply this in
formation in new ways to help pre
serve or increase a product's fla
vor and aroma, thereby improving 
its appeal to the customer. 

The computer, an IBM 1800 data 
acquisition and control system, is 
connected to an X-ray diffracto
meter and other instruments which 
bombard compounds with X-rays, la
ser and infra-red light, and meas
ure radio waves produced by com
pounds when subjected to strong 
magnetic fields. Measurements of 
how components react to these kinds 
of energy can be as distinctive as 

human fingerprints. 

Typical of the complex nature of 
these studies are those using the 
X-ray diffractometer for analysis 
of crystals. Analysis of an aver
age crystal may require measure
ments taking up to three minutes 
each at as many as 3,000 different 
angle settings. The entire experi
ment, running six days or more, is 
controlled by the computer. 

In 1938, X-ray diffractometer 
measurements of simple crystals 
took three years. Today, with stan
dard equipment, they can be com
pleted in a month. Using the com
puter and analytical instruments 
as a laboratory automation system, 
the Agriculture Department has cut 
the time to 12 hours. 

A NEW WAY TO DISPLAY AND 
RESEARCH HUMAN DEVELOPMENT 

A graphic, detailed approach to 
the study of human motor develop
ment is being developed by Prof. 
Richard E. Garrett, an engineer in 
the School of Mechanical Engineer
ing at Purdue University. 

Prof. Garrett uses an electron
ic system consisting of a cathode 
ray tube display device linked to 
a computer to stUdy the human body 
and how it develops, ages, and 
functions. The computer's memory 
is used to store data on how psy
chological, sociological, physio
logical and intellectual factors 
affect a child's physical movements. 
Through the use of the CRT display 
device, Garrett can ask for a dis
play of a 2-year-old in motion, 
then superimpose another of the 
same child at age 3 to highlight 
general development. In addition, 
the system allows him to call for 
any of the dynamic characteristics 
of motion, such as velocity, accel
eration and energy expenditure. 

The system promises to eliminate 
much of the statistical tedium 
which confronts physiologists, psy
chologists, child development spec
ialists, etc., and will allow them 
to function without need for being 
mathematicians or statisticians. 

For example, a psychologist in
terested in the correlation between 
motor development and learning de
velopment in children would not 
have to be an expert in the study 
of motion. Instead he could call 
for a display of how a normal 2-
year-Old jumps and how legs and 
arms move while he does SOi how a 
normal 5-year-old does the same; 
and how motor development corre
lates with, and is influenced by, 
factors other than age. 
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Currently Prof. Garrett is de
veloping a means of using the elec
tronic system to display body forms 
in computer-simulated motion. He 
is also working on a command lan
guage for the system that would be 
simple enough for a professional 
untrained in computer technology 
to use readily. 

CANCER SURGERY STUDIES AT 
HOUSTON HOSPITAL USE 
SDS SIGMA 5 SYSTEM 

The University of Texas M.D. And
erson Hospital and Tumor Institute 
at Houston (Texas) is studying and 
developing improved methods to 
treat and cure cancer patients. 
An SDS Sigma 5 computer system, in
tegrated with an analog computer, 
is permitting hospital personnel to 
perform a variety of cancer research 
and study programs focused on im
proved surgical, patient monitoring, 
and analytical procedures. 

In addition to being linked to 
intensive care units and research 
facilities, the system is also used 
on-line to monitor pa~ients under
going surgery. During an operation, 
the patient's brain waves, respira
tion, blood pressure, and other 
bodily functions are sensed by the 
computer and instantaneously dis
played in the operating room to 
help surgeons and anesthesiologists 
determine the patient's condition, 

Research applications of the com
puter include calculating the radio
activity levels needed to kill can
cer cells, predicting cancer cell 
growth, and simulating the func
tions of the human organs and sys
tems. 

HISTORICAL RESEARCH TO BE AIDED 
BY COMPUTER AT HISTORICAL DATA 
CENTER AT PRINCETON UNIV. 

The groundwork i~ b~ing laid at 
Princeton Univ. for an Historical 
Data Center with the long-range 
goal of assembling a vast computer
readable storehouse of facts about 
the people -- both well-known and 
little known -- who have helped to 
make history. 

Now in its formative stages, the 
Center will concentrate on collect
ing computer tapes of multiple bio
graphies of important historical 
groups -- congressmen, for example, 
or scientists, bureaucrats, or may
be even pirates. With these re
sources readily available, scholars 
around the world would be able to 
make more precise statements about 
historical behavior than ever be
fore. 

Dr. Theodore K. Rabb, Associate 
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Professor of History at Princeton 
and director of the fledqlinq Cen
ter, said it is hoped that within 
5 to 10 years the Center will be 
able to provide historians with 
both specific information, such as 
a list of every musician active in 
16th centruy Italy, and general 
information, such as the average 
marriage age of nobles in 18th 
century Spain. 

He added that the eventual use
fulness of the Center will depend 
on the amount of biographical data 
it is able to assemble. 

The American Council of Learned 
Societies, which has granted the 
Center $10,000, has joined with the 
American Historical Association in 
sponsoring the project. 

COMPUTER-CONTROLLED SYSTEM 
MONITORS AIR POLLUTION IN 
NEW YORK CITY 

An automated system to monitor 
the quality of the air was recent
ly put into operation in New York 
City. The system includes a eom
puter-controlled central record
ing station, 10 automatic remote 
data acquisition facilities loca
ted at strategic sites throughout 
the city, and peripheral equipment 
for manual control, printout and 
data analysis of critical air pol
lution parameters. 

The 10 automatic stations con
tinuously identify and monitor the 
three major elements which contri
bute to the pollution of city air 
-- sulphur dioxide, carbon monox
ide, and small airborne particles. 
Temperature, wind speed, and wind 
direction are also measured. In 
addition, one of the stations in 
Central Park measures radiation as 
part of a U.S. government study. 

The automatic stations are in
terrogated by a computer as often 
as every five minutes. This infor
mation is used as the basis for a 
daily air pollution index which is 
issued to the public, and will en
able the city "to predict serious 
pollution episodes in time to take 
effective corrective action," ac
cording to New York's Air Resources 
Commissioner, Austin N. Heller. 

The city also operates 28 other 
stations where data are read manu
ally by operators who move to dif
ferent field sites during the work
ing day. 

Control, telemetry, and data ac
quisition segments of the system 
were designed and built by the En
vironmental Sciences Group of Pack
ard Bell Electronics, a Teledyne 
company, of Newbury Park, Calif. 
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COMPUTERIZED INFORMATION CENTER 
IN HARTFORD, CONN. IS DESIGNED 
FOR USE BY THE GENERAL PUBLIC 

The first of a planned network 
of National Information Storage and 
Retrieval Centers (NISARC), located 
in Hartford, Conn. was visited by 
more than 1,000 persons on its 
opening day recently. 

The Center is designed specific
ally for use by the general public 
to help them make important deci
sions about buying a house, selec
ting a college, or locating a job 
more efficiently. 

The woman in the picture below 
is shown "house hunting". She is 
punching out house specifications 
on an IBM coded card in one of 
NISARC's audio-visual screening 
rooms. Details of location, archi
tectural style, price, number of 
bedrooms, etc. are all included in 
the card, which upon completion is 
sent via computer to the NISARC 
memory bank to find homes which 
match her specifications. She pays 
only for printouts which actually 
meet her coded requirements. 

Similar searches can be made to 
find the right college to apply to 
or to locate employment opportuni
ties. The entire operation requires 
a little more than 15 minutes for 
a complete search. Real estate 
searches cost $5; college searches 
cost $10. NISARC has no vested 
interest in the decisions people 
make so that the service it pro
vides can be impartial and objec
tive. 

Joel Tenzer, president of 
NISARC, described the first-day 
visitors at Hartford as being 
"overwhelmed". The centers, he 
said, "will eliminate the tre
mendous amount of time, money and 
frustration involved in making 
these important decisions. It is 
the first time giant computers and 
other modern equipment have been 
placed at the disposal of the pub
lic for their specific use." 

This same approach will soon be 
available to people in other areas 
as NISARC opens centers elsewhere 
in the nation. 

NEW PRODUCTS 

-Digital -
NEW COMPUTER ANNOUNCED BY 
DECADE COMPUTER CORP. 

The DECADE 70 is the latest ad
dition to the line of low-cost 
high-speed digital computers being 
marketed by Decade Computer Corp., 
Huntington Beach, Calif. 

The DECADE 70 is an 860-nanosec
ond digital computer, rack-mounted 
and designed for applications in 
the original equipment manufac
turers' systems market. Among the 
features of the DECADE 70 are a 16-
bit memory word, a standard 4K mem
ory field expandable to 16K, memory 
parity, and a memory-protect func
tion, as well as direct memory ac
cess. 

Previously identified as the 
70/2, the new computer will be mar
keted as the DECADE 70. Hardware 
deli very is "off-the-shelf". Soft
ware is presently operational and 
includes a single-pass assembler, 
FORTRAN IV, CHAT, mathematical sub
routines, and a utility package. 
(For more information, designate 
u42 on the Reader Service Card.) 

VICTOR COMPTOMETER CORP. 
ENTERS COMPUTER MARKET 

Basic billing computers which 
can be expanded into an electronic 
data communications network of gen
eral purpose computers and periph
erals has been introduced by Vic
tor Comptometer Corp. of Chicago. 

The heart of the basic system IS 
an internally programmed, desk-size 
computer, the 820/20 (shown below), 
which includes arithmetic and logic 
control, input/output control, and 
three memories. Its memory can be 
expanded from 256 digits up to 
81,920 digits. Peripheral comp
onents which can be used with the 
system include: electronic alpha
numeric keyboard, serial printer, 
companion printer, punched tape 
and edge punched cards, magnetic 
tape, and conventional ledger cards. 
Each communications control unit 
can handle up to 32 terminal com-
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puters. From seven to nine chan
nels are available with a packing 
density of 200 to 800 bits per 
inch. 

The Series 800 line can be pro
grammed for billing, sales analy
sis, accounts receivable, payroll, 
inventory control, general ledger, 
stock control, accounts payable, 
data collection, message switch
ing, on-line banking, and on-line 
commercial applications. 
(For more information, designate 
U41 on the Reader Service Card.) 

DATAMATE COMPUTER SYSTEMS 
INTRODUCES DATAMATE 16 

DataMate Computer Systems, Big 
Spring, Texas, has announced their 
new DataMate 16 digital computer. 
The DataMate 16 features a two's 
complement, 16 bit arithmetic ful
ly parallel processor, and has a 
4096 word 1.0 microsecond memory 
modularly expandable to 32,724 
words. The computer has byte, 
word, and double word processing 
capability with multi-level indir
ect addressing. 
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Built-in features include hard
ware multiply and divide; 8 I/O 
channels with priority interrupts; 
hardware index register; and power 
failure protection. A flexible I/O 
bus accommodates up to 64 peripher
al devices. 

Standard peripherals include a 
teletype; paper tape reader and 
punch; incremental magnetic tape; 
CRT display; digital plotter, and 
rotating mass storage. A simple 
plug-in card is used to interface 
DataMate 16 with these peripherals. 

The high volume data thruput 

rate of 1,000,000 sixteen bit 
words per second makes the com
puter particularly applicable to 
data acquisition, data manipula
tion, data logging, data analysis, 
and processor instrument control 
systems. 
(For more information, designate 
u43 on the Reader Service Card.) 

SIEMENS ROUNDS OFF 4004 SERIES 
WITH TWO NEW COMPUTERS 

Two new models -- the 4004/16 
and the 4004/26 -- have been add
ed to its 4004 family of compu
ters by Siemens of Munich, Ger
many. 

The Siemens System 4004 is a 
hierarchically graded series of 
computers with a high degree of 
program and data compatibility 
from model to model. The models 
16 and 26 have been designed with 
integrated circuitry, as have the 
larger models of the series. 

The model 26 distinguishes it
self from the model 16 by peri
pheral simultaneity and by a larg
er instruction complement. Model 
4004/16 has a main memory capacity 
of 8,192 or 16,384 bytes; model 
4004/26 has a main memory capacity 
of up to 65,536 bytes. Both pro
cessors are capable of handling 
"byte"-organized data as words 
of variable lengths. Peripheral 
devices are connected via an I/O 
interface which is standarized 
for all 4004 series computers. 

By means of a data communica
tions control, both processors can 
communicate directly with any 
other processor in the system, 
enabling the new models to stand 
alone as data processors, to func
tion as satellite support for 
larger systems, or to operate as 
remote communication terminals in 
real-time systems. 

To utilize the capabilities of 
these new processors, a number of 
powerful peripheral units equipped 

I wi th integrated circui ts especial
ly developed by Siemens are being 
offered. 
(For more information, designate 
u44 on the Reader Service Card.) 
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Special Purpose Systems 

FRIDEN DEVELOPS DATA TRANSACTION 
SYSTEM FOR RETAILERS 

Development of a point-of-sale 
data transaction system for retail
ers has been announced by Friden 
of San Leandro, Calif., the busi
ness machines division of fhe Sing
er Company. 

The basic unit of the Modular 
Data Transaction System (MDTS) is 
a terminal which actually performs 
as a compact electronic computer 
having its own core memory and pro
cessor, plus a common interface for 
input/output devices. 

The terminal is designed to han
dle every type of pOint-of-sale 
transaction -- both credit and deb
it. Computer logic enables it to 
perform calculations and extensions, 
equipping it for such functions as 
check digit verification, calcula
tion of sales taxes, discounts and 
quantity multiplication of unit 
costs. 

The Friden unit is designed as 
a "free-standing terminal" that 
can operate either off or on-line. 
It produces hard totals, prepares 
audit tapes, computes change, pro
vides cash sale receipts and pro
cesses charge sale slips in multi
ple copies. It can communicate 
with a computer -- instantly or at 
periodic intervals -- to update 
credit and inventory records or 
provide input for accounts receiv
able, sales audit and reporting, 
and other purposes. 
(For more information, designate 
u46 on the Reader Service Card.) 

SECRETARIES GET A COMPUTER OF 
THEIR OWN TO AUTOMATE TYPING 

The Automatic Office Div. of 
Information Control Systems, Inc., 
Ann Arbor, Mich. recently intro
duced their new Astrotype system 
-- a small desk drawer computer 
linked to a group of typewriters 
to give each of the typewriters 
automatic, error-editing capabili
ty. 

The typewriters can produce 
perfect, error-corrected letters 
as a result of the link-up. Cor
rections in a letter are made au
tomatically when the typist strikes 
over the wrong character while typ
ing, or when she gives the computer 
a special footnote to the letter. 
The computer follows up by driving 
the typewriter through an auto
matic, high speed re-type of the 
letter which has been refined to 
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100% perfection. 

A whole network of typewriters 
can simultaneously share the con
trol capability of the tiny com
puter, meaning that every typist 
in an office can be using her ma
chine for perfect typirig at once. 
Since letters are filed in the 
computer's memory and can be re
called at any time, the office's 
physical correspondence file can 
be eliminated. 

David Carlson, president of the 
Automatic Office Div. of I.C.S., 
said the controller is "a true 
programmable computer which has 
most of the same capabilities 
found in larger systems." The 
computer is, however, "dedicated" 
to the automatic, error-editing 
typing function by its special 
software. 

The low cost of the system de
rives from two points: the soft
ware makes ingenious use of the 
computer's small (4K) core memory; 
and the new computer utilizes space 
and cost saving integrated circuits. 
The desk drawer control unit meas
ures only 16 x 20 x 9 inches. 

The Astrotype system accepts all 
editing requests via the standard 
typewriter keyboard, and can be op
erated by any typist with only an 
hour's instruction. 
(For more information, designate 
#4S on the Reader Service Card.) 

COMPUTER-CONTROLLED TEST 
SYSTEM OFF THE SHELF 

Hewlett-Packard, Palo Alto, 
Calif., has combined compatible, 
off-the-shelf instruments to pro
vide a new computer-controlled 
stimulus/response test system, the 
HP Model 9S00A. The system offers 
a rapid and economical means of 
testing electronic components, mod
ules, or assemblies at the labora
tory, production, incoming inspec
tion, or field maintenance level. 

A basic 9S00A system consists 
of the computer (HP Model 2116B), 
a teleprinter input/output unit on 
which instructions are typed in and 
output information recorded, a 
punched tape reader to take in pro
gramming data at 300 characters per 
second, a programmable dc power 
source, an integrating digital 
volt-meter for precise dc measure
ments, and a distribution switch 
to connect the system to any of 16 
test points. 

The system is programmed in 
BASIC, an English-like language 
that can be learned easily. 

Advantages claimed are: (1) 
one-supplier responsibility for 
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system performance; (2) easy modi
fication of specific tasks (by re
programming in BASIC); (3) easy 
expansion of test capability; (4) 
availability of system elements as 
bench instruments too, since all 
are standard instruments~ (S) low 
comparative cost; and (6) prompt 
availabi Ii ty. 
(For more information, designate 
#47 on the Reader Service Card.) 

Memories 

RGX: A NEW COMPACT CORE 
MEMORY FROM AMPEX CORP. 

A compact new core memory occu
pying one-third the space of previ
ous memories with comparable speed 
capacity characteristics has been 
placed on the market by Ampex Corp., 
Redwood City, Calif. 

The new Model RGX core memory 
is a complete memory system con
tained in a drawer-module st inches 
high. It is available in capaci
ties of up to 4,096 words by 48 
bits, or 8,192 words by 24 bits. 
The new memory offers a cycle time 
of 900 nanoseconds and a data ac
cess time of 3S0 nanoseconds. 

An engineer demonstrates how 
the core stack can be removed 
easily from the Model RGX 
core memory. 

The compact design incorporates 
memory, power supply and an option
al self-testing unit. Other op
tional items include address reg
ister outputs, data parity genera
tion and check, zone control and 
sequential/sequential-interface 
operation. 
(For more information, designate 
#Sl on the Reader Service Card.) 

UNIVAC OFFERS IMPROVED 
VERSION OF FASTRAND 
MASS STORAGE SUBSYSTEM 

A new an~ improved version of 
the FASTRAND Mass Storage Subsys
tem -- the FASTRAND III -- has been 
announced by Sperry Rand Corp. 's 
UNIVAC Div. The additional storage 
capacity (one and one-half times 
that offered by FASTRAND II) is 
attained by increasing the sector 
density from the 64 sectors per 
track available with FASTRAND II 
to 96 sectors per track. Increas
ing the sector density while main
taining the rotational speed also 
results in a SO percent increase 
in transfer rates over FASTRAND II. 

The new FASTRAND III Subsystem 
can store almost 200-million char
acters of information on each of 
up to eight drum units. The aver
age access time is the same as that 
for FASTRAND II -- 92 milliseconds. 

FASTRAND III has immediate ap
plications with the UNIVAC 1108, 
494, and 418-111 Systems. Deliver
ies are scheduled to begin during 
the summer of 1969. 
(For more information, designate 
#SO on the Reader Service Card.) 

FERROXCUBE INTRODUCES FOUR 
MEMORY PRODUCTS 

Ferroxcube Corp. introduced four 
new memory products at the Fall 
Joint Computer Conference in San 
Francisco last month. Their new 
plated wire memory stacks are de
signed for use in memories with 
speeds of les s than SOO nanoseconds. 
These stacks have typical Read cy
cle times of ISO nanoseconds, with 
a 400 nanosecond Write cycle. The 
basic stack size is 8,192 words of 
18 bits. Other stack sizes, such 
as 16K x 9, 4K x 36 and 2K x 72, 
can be derived from the basic stack. 
The stack is designed to operate 
in a Non-Destructive Read-Out mode 
with equal Read and Write word cur
rents. 

A new SOO nanosecond core memory 
stack with 18 mil ferrite cores was 
also introduced. Designated the 
Series SOO, this stack features a 
2~D 3 wire organization in a capa
city of 8K x 18. Stack sizes from 
8K x 9 to 16K x 18 are also offered 
with SOO nanosecond speed. 

A new buffer memory exhibited 
was a self-contained plug-in unit 
with a 4 microsecond speed. This 
memory is organized 3D - 3 wire 
with a 2S6 x 18 capacity. 

A buffer memory card set, com
plete with all electronics, was 
featured conSisting of four plug
in cards. Operating at a speed of 
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40 microseconds, the card set mem
ory capacity is 160 x 16 organized 
in a 3D - 3 wire configuration. 

Ferroxcube Corp. is a subsidiary 
of Consolidated Electronics Indus
tries Corp., and has manufacturing 
facilities in Saugerties, N.Y. and 
Englewood, Calif. 
(For more information, designate 
u49 on the Reader Service Card.) 

NEW MEMORY FROM SANDERS ASSO
CIATES CONTAINED ENTIRELY ON 
A SINGLE PRINTED CIRCUIT BOARD 

A low cost, high-speed memory 
system contained entirely on a sin
gle, flat circuit board has been 
developed by Sanders Associates, 
Inc., Nashua, N.H. Designated the 
MEMCAH[)l) system, the memory in
cludes address registers, power 
on/off, core memory, and associated 
electronics -- all on one 12 by 12 
inch board, ~ inch thick. 
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The MEMCARD system features cy
cle times of 1.S microseconds. It 
is designed to operate in commer
cial environments of 0 to SO de
grees centigrade, and features tem
perature compensation within the 
memory itself, and plug-in conven
ience for easy maintenance or re
placement. The 3-wire, 3D memory, 
contained on a plane in the center 
of the printed circuit card, is 
comprised of eight mats, each con
taining 1024 cores. 
(For more information, designate 
u48 on the Reader Service Card.) 

Software 

AMPS (Assembly Manufacturing Pay
roll System) / Delta Data Systems 
Inc., College Park, Md. / Pro
vides manufacturers with a flex
ible method of reporting an em
ployee's earnings without elabor
ate sorting and card handling. 
Designed to operate on piece work 
or assembly shop payrolls, the 

system provides for two types of 
bonuses based upon employee pro
duction, and handles seven deduc
tions in addition to the normal 
tax and exemption deductions. 
Written in COBOL for an IBM 360 
computer. 
(For more information, designate 
uS2 on the Reader Service Card.) 

ARIS (Audio Response Interface Sys
tem) / Datametrics Corp., Van 
Nuys, Calif. / A computer inter
face system for coupling the IBM 
7770 Model 3 Audio Response Unit 
with the Univac 1108 computer. 
Provides audio communication of 
unlimited message length and fea
tures a basic pre-recorded voca
bulary of 128 most frequently 
used words associated with a spe
cific industry. System accommo
dates up to 48 individual tele
phone lines simultaneously by di
rect dial service. Application 
areas include computer-aided edu
cation, machinery monitoring and 
control, process control, and 
reservation control. 
(For more information, designate 
uS3 on the Reader Service Card.) 

DATA PROJECT MANAGEMENT SYSTEM / 
Lutter and Helstrom, Inc., Chi
cago, Ill. / A new software sys
tem designed for measuring the 
performance of EDP systems ana
lysts and computer programmers, 
and improving administrative con
trol of computer centers. Meas
ures the weekly work performance 
for each systems analyst and pro
grammer against pre-determined 
time standards for each task in 
a project designed for computer 
application. Each project is as
signed a control number, then 
broken down into elemental tasks 
which are assigned to specific 
individuals. Time estimates for 
each task are developed in con
sultations with the systems su
pervisors and used as a check on 
proj ect progress. 
(For more information, designate 
uS4 on the Reader Service Card.) 

DISPLAYALL / Informatics Inc., Sher
man Oaks, Calif. / Designed to 
reduce the time required to de
velop on-line application pro
grams for IBM 22S0/2260 display 
terminals. Consists of a display 
generation and checking program; 
multi-console executive routine; 
higher order display programming 
statements; and application in
terfacing utilities. Operates 
under OS/360 and may be used with 
Assembler Language and FORTRAN IV. 
(For more information, designate 
USS on the Reader Service Card.) 

EASYPLOT / Tymshare, Inc., Los Al
tos, Calif. / Allows Tymshare 
subscribers to callout prestored 
plott1ng routines and specify ap-
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propriate visual formats, anno
tation, scaling factors, and la
belling to graphically present 
the results of computation. Data 
and instructions are sent to the 
Tymshare computer via teletype
writer from any location with 
standard phone connections. 
Plotting is produced on a CalComp 
SOO Series Plotter. 
(For more information, designate 
uS6 on the Reader Service Card.) 

GIS (Generalized Information Sys
tem) / IBM Corp., White Plains, 
N.Y. / A management information 
system that will enable execu
tives at remote terminals to ask 
for data stored in a central com
puter. Allows users to access 
information stored in a System/ 
360 Model SO or larger by means 
of IBM 10SO or 2741 communica
tion terminals, or a 2260 display 
station. Will process English
like commands and produce answers 
in the format specified and at 
the desired level of detail. 
Differs from GIS (Basic) an
nounced earlier in that it has 
tele-processing capabilities and 
provides for concurrent retriev
al from 16 different files of 
computer-stored data instead of 
three. Scheduled to be available 
in the third quarter of 1969. 
(For more information, designate 
uS7 on the Reader Service Card.) 

PI SORT / Programmatics Inc., Los 
Angeles, Calif. / External pack
age is identical to DOS Sort for 
the IBM 360, and includes all of 
the options of DOS Sort. But PI 
SORT sorts files up to twice the 
size of the largest file which 
can be sorted by DOS Sort, while 
maintaining a ratio of two to 
four reduction in time. Intro
duction of PI SORT is considered 
an important step in the contro
versy over separate pricing for 
software. 
(For more information, designate 
uS9 on the Reader Service Card.) 

NLO (NonLinear Optimizer) / Infor
mation General Corp., Woodland 
Hills, Calif. / Designed to opti
mize process performance and pro
vide feasible solutions without 
matrix inversion. Written in 
FORTRAN. Application areas in
clude the design and operation of 
continuous flow processes in the 
chemical, petroleum, food, metals 
and related industries. 
(For more information, designate 
uS8 on the Reader Service Card.) 

SL-l / Scientific Data Systems, El 
Segundo, Calif. / Designed pri
marily to simplify the work of 
scientists and engineers who lack 
special training in programming, 
but who must program a digital or 
hybrid computer to simulate par-
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allel systems. A superset of 
CSSL (Continuous System Simula
tion Language), the standard spe
cified by Simulation Councils, 
Inc., SL-l provides hybrid and 
real-time features, a powerful 
set of conditional translation 
features, and an extensive macro 
set, augmented by the ability to 
accept user-specified macros. 
(For more information, designate 
~60 on the Reader Service Card.) 

THOT (Transportation Horoscope of 
Trade goods) / Economatics Inc., 
Pasadena, Calif. / Offers a fast 
comparison of shipping alterna
tives (truck, plane, train) along 
the same route, or between alter
natives using other routes which 
arrive at the same destination. 
Can be applied to selected terri
tories or worldwide. Input in
formation on the costs and sta
tistics can be easily varied so 
the program can simulate project
ed transportation systems. Can 
be used on any third .generation 
computer. Written in FORTRAN. 
(For more information, designate 
~6l on the Reader Service Card.) 

Peripheral Equipment 

DATA READER CAMERA SYSTEM 
CONVERTS VISUAL IMAGE TO 
DIGITAL SIGNALS 

An electronic camera that con
verts optical images to precise di
gital electrical signals has been 
developed by the Westinghouse As
troelectronics Laboratory, Newbury 
Park, Calif. When this unit, the 
data reader camera, is focused on 
any scene, display, image or graph
ical representation, it produces a 
corresponding series of electrical 
impulses which represent the data 
in digital form. 

The data reader camera is de
signed to follow any desired pat
tern in scanning an image. Scan
ning commands can be supplied by 
any digital computer or by a small 
specially programmed computer a
vailable for this purpose from the 
Westinghouse laboratory. 

This optional unit, termed the 
image conversion control unit, is 
used to direct the camera's scan 
and deliver the output from the 
camera for storage or processing 
by other data reduction equipment. 
The data reader camera and image 
conversion control unit together 
form a complete optical image digi
tizing system. 
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Some areas of application in
clude medical electronics, natural 
resource exploration, topographic 
imagery, and automated reduction 
of photographic data and chart 
records of all types. 
(For more information, designate 
~63 on the Reader Service Card.) 

HONEYWELL ADDS NEW FAMILY 
OF DATA DISPLAY TERMINALS 

A new family of advanced desk
top terminals for remote on-line 
entry, retrieval and display of 
computer information -- the 2300 
-- will be marketed by Honeywell's 
Electronic Data Processing Div., 
Wellesley Hills, Mass. 

The six Visual Information Pro
jection (VIP) terminals include a 
low-cost single-station unit for 
display of up to twelve 80-char
acter-wide lines of information 
(equal to one punched card) and 
five multiple-station terminals 
that provide information display 
areas ranging from 960 character 
to 222 characters on 9, 18 or 36 
separate terminals attached to a 
single control unit. 

The Series 2300 VIPs may be 
used in such diverse applications 
as manufacturing production con
trol, marketing data retrieval, 
library indexing, hospital patient 
records, airliner passenger or 
freight information, and other 
similar management information 
systems. 
(For more information, designate 
~65 on the Reader Service Card.) 

IMAGES GENERATED BY COMPUTER 
CAN BE COPIED ON PAPER WITH 
IBM 2285 DISPLAY COPIER 

Photo copies of images gener
ated by a computer on a TV-like 
screen can be produced by a new 
display copier the 2285 --
announced recently by IBM Corp., 
White Plains, N.Y. 

The 2285, shown at the left, 
can produce a photo copy in 15 to 
38 seconds, depending on the com
plexity of the image. When the 

"copy" button on the 2285 is pushed, 
the signals that produce the dis
play on the large screen are trans
ferred to a small cathode-ray tube 
(CRT) in the copier. The CRT's 
image is projected onto 8~" by 11" 
photo-sensitive paper. 

The machine is designed to oper
ate with the IBM 2250 display unit. 
The paper handling and developing 
mechanism is being built for IBM 
by the 3M Company. 
(For more information, designate 
~62 on the Reader Service Card.) 

CAPACITY OF PHONE LINES IS 
DOUBLED WITH NEW DATA SETS 

International Communications 
Corp., a subsidiary of Milgo Elec
tronic Corp., has developed a pair 
of data sets which can significant
ly reduce the cost of computer com
munication. The new data sets -
Modem 4400/20H and Modem 4400/20L 
-- transmit two separate high-speed 
2000 bit-per-second messages at the 
same time over a single telephone 
line. Each message stream is 
transmitted independently, as if 
two individual phone lines were 
being used. 

The Modem 4400 data sets are 
based on a narrow-band technique 
of transmission developed by Milgo. 
(For more information, designate 
~64 on the Reader Service Card.) 

NEW CALCOMP PLOTTING SYSTEM IS 
DESIGNED TO RELIEVE MAINFRAME 
COMPUTER AND PROGRAMMING TIME 

A CRT microfilm plotting system 
designed to relieve mainframe com
puter and programming time by in
corporating a small, general pur
pose computer was introduced by 
California Computer Products, Inc., 
Anaheim, Calif., at the Fall Joint 
Computer Conference in San Fran
cisco last month. 

The new Model 840 Stored-Pro
gram system operates on-line with 
a Honeywell 516 computer. Plot
ting instructions are introduced 
into the 516 from compacted mag
netic tape data generated by a 
central computer and by executive 
routines entered via keyboard. 
The Model 8350 CRT monitor, which 
provides real time display of 
plotter output, is available as an 
optional feature. 

The 840 system provide~ automa
tic microfilm recording in either 
35mm or 16mm format. Basic soft
ware allows use of computer tapes 
formatted for a line printer. Used 
as a high-speed line printer, the 
840 prints at an average rate of 
1200 lines per minute, each line 
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consisting of 132 characters. 
(For more information, designate 
~66 on the Reader Service Card.) 

DISPLAY RECORDER PERMITS VISUAL 
VERIFICATION OF DATA BEING 
ENTERED ON COMPUTER TAPES 

A high speed, data entry system 
that enables untrained personnel to 
see the data they are entering on
to magnetic computer tapes is now 
available from Sanders Associates, 
Inc., Nashua, N.H. 

The Sanders System 6000CD permits 
operators to display computer for
mats at the touch of a button. Us
ing the electronic keyboard, they 
can fill in the data in the same 
manner as filling in a printed page 
by typewriter. Unlike conventional 
keypunch or keyboard-to-tape oper
ations where the operator enters 
the data without being able to see 
it, the Sanders system displays the 
typed data on a screen for verifi
cation and editing before it is re
corded on tape. 

The System consists of a control 
unit, up to 12 operator display 
stations, and a rack of four tape 
recorders. A unique feature of the 
System 6000 is the automatic merg
ing of data batches from all oper
ators onto a single tape at very 
high speeds. In conventional sys
tems, a special tape machine, or 
"pooler" is required to merge all 
the data on short "operator" tapes 
onto one reel prior to input into 
the computer. 

The System provides 2700 loca
tions for displaying characters on 
a 32-line screen, with up to 84 
characters per line. 
(For more information, designate 
~67 on the Reader Service Card.) 

LOW-COST PERIPHERAL FAMILY 
FROM SCIENTIFIC DATA SYSTEMS 

Three new low-cost peripheral 
devices for use with SDS Sigma com
puters have been announced by Sci
entific Data Systems, El Segundo, 

Calif. The three new units -- a 
line printer, card punch, and card 
reader, are designed for applica
tions not requiring the higher in
put/output speeds provided by the 
existing peripheral product line. 

The Model 7450 Line Printer uti
lizes 64 graphics in a 128-column 
format, and has a print speed of 
225 lines per minute. 

The Model 7165 Card Punch is 
capable of punching full 80-column 
cards at a 100-card-per-minute rate. 

The Model 7121 Card Reader reads 
80-column punched cards in either 
a binary or EBCDIC mode at 200 
cards per minute. 
(For more information, designate 
~68 on the Reader Service Card.) 

TEKTRONIX INC. ANNOUNCES 
GRAPHIC COMPUTER TERMINAL 

Tektronix, Inc., Beaverton, Ore •• 
has announced a completely self
contained, desk-top information 
display system, the T4002. Com
plete communication interaction is 
achieved by the system through the 
use of a solid-state data entry 
keyboard and visual displays. Sys
tem components are: display unit, 
terminal control, character gener
ator, keyboard and input/output 
interface. A unique 11 inch, dir
ect-view, storage display tube de
veloped by Tektronix is used as 
the display media. 

The 6 1/2 inch by 8 3/4 inch 
screen will accommodate up to 35 
lines of alphanumeric characters, 
wi th 80 symbols per line. Manual 
entry of data is through a solid
state keyboard with full USASCII 
capability (128 codes). Two sizes 
of characters are under program 
control, with others available. 
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Initially two types of interfaces 
are available for direct coupling 
to computers or data communication 
systems. Type 4801 Interface coup
les the T4002 to Digital Equipment 
Corp. 's PDP-8 series of computers; 
type 4802 Interface couples the 
T4002 to data communication systems 
such as the Bell System Type 201 
and Type 202 Data Sets. 
(For more information, designate 
~69 on the Reader Service Card.) 

DIGITAL DATA LOGGER FROM 
CONTROL EQUIPMENT CORP. 

The 120 Series of Digital Data 
Loggers scan, digitize,and record 
analog data for later computer en
try or manual study. Available 
from Control Equipment Corp. of 
Framingham Center, Mass., the new 
portable Data Loggers are suitable 
for aircraft and shipboard use, as 
well as for field and laboratory 
applications. 

Each Data Logger contains the 
scanner, A/D converter, digital 
clock, digital data entry, and out
put buffer, and can output to eight 
types of recording devices. 
(For more information, designate 
~70 on the Reader Service Card.) 

ACC 
RANDOLPH 
COMPUTER 

CORPORATION 
Pan-'Am Building 

New York, N. Y.10017 

Offering 
Short Term 

Operating Leases for 
IBM 360 Equipment 

Through 

Randolph Equipment 

Corporation 

and 

A Complete Range of 
Data Processing Services 

Through 
Randolph Data Services. Inc. 

(United Data Processing Divisions) 
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Data Processing Accessories 

CURRENCY DISPENSER Will MAKE 
CASH AVAILABLE TO BANK 
CUSTOMERS AROUND-THE-CLOCK 

The Docuteller Currency Dispen
ser is the first in a series of 
products that ultimately will lead 
to the unmanned teller station for 
the banking industry. By using the 
dispenser, banks can offer their 
patrons faster service and shorter 
teller lines, plus the convenience 
of getting cash on an around-the
clock basis seven days a week, even 
in remote locations. Benefits to 
banks using the dispenser are sav
ings in personnel and floor space 
requirements, and the ability of 
offering patrons an added banking 
service. 

A bank customer is issued a per
sonal identification number plus a 
plastic card similar to those used 
by many U.S. banks and credit card 
organizations. When the card hol
der needs cash, he inserts the card 
in the Docuteller Currency Dispen
ser, keys in his personal identifi
cation number, chooses one of two 
predetermined cash amounts and,if 
all is in order, receives his mon
ey. The equipment records the 
withdrawal on a debit voucher, one 
copy of which is issued to the cus
tomer along with the currency. 
The other copy is retained in the 
dispenser for later automatic data 
processing by the bank. 

A number of safeguards are built 
into the dispenser, to preclude 
misuse. 

The Dispenser was developed by 
the Docutel Corp. of Dallas, Tex., 
a subsidiary of Recognition Equip
ment Corp. Chemical Bank New York 
Trust Co. has placed the first or
der for a Docuteller Currency Dis
penser to be installed in May 1969. 
(For more information, designate 
~73 on the Reader Service Card.) 

JERSEY TAB CARD CORP. TO 
MARKET OWN MAGNETIC TAPE 

A special polyester film backing 
that provides unique strength and 
flexibility is one of the import
ant features of a new computer 
tape being marketed by Jersey Tab 
Corp., Union, N.J. The tape is 
available with nine different col
ored adhesive-backed rings for 
identification purposes, and is 
packaged in a thin, sturdy plastic 
case which may be stacked inter
changeable with present libraries. 
(For more information designate 
~72 on the Reader Service Card.) 
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3M OFFERS DISK PACK COMPATIBLE 
WITH CDC DISK STORAGE DRIVES 

A new magnetic computer disk 
pack, compatible with the Control 
Data Corp. (CDC) 853 and 854 disk 
storage drives, has been announced 
by 3M. The new disk pack, Scotch 
brank 904, has a sector disk with 
33 slots (32 sectors). It is the 
second disk pack being offered by 
3M's Magnetic Products Div. in St. 
Paul, Minn. The first, the 906, 
is compatible with IBM 1311 and 
2311 drives. 
(For more information, designate 
~71 on the Reader Service Card.) 

COMPUTER RELATED SERVICES 

COMPUTERIZED MANAGEMENT SYSTEM 
FOR lEGAL OFFICES 

A data processing system which 
will handle all adminstrative de
tails in the management of a pro
fessional legal office has been an
nounced by Associometrics Inc. of 
Dallas, Tex. The new system, 
called PLOMS (Professional Legal 
Office Management System), pro
vides complete client statements 
for law offices and also gives 
current information for management 
guidance in the planning of law
yers' time and profitability. The 
system is designed to allow law
yers to concentrate on profitable 
areas of practicei know accurately 
where to renegotiate fixed or re
tainer feesi gauge value of each 
client, case and type of casei 
and take exact steps to correct 
unprofitable situations. 

Under the system, law offices 
are not required to purchase data 
processing equipment nor to hire 
data processing personnel. All 
original documents remain in the 
lawyer's office and data for pro
cessing is provided to Associomet~ 
rics by the lawyer's current cler
ical staff on input sheets com
puter-printed for that purpose. 
(For more information designate 
~74 on the Reader Service Card.) 

DIGITAX, AN AUTOMATIC 
INCOME TAX PROCESSING 
SERVICE 

The utilization of the computer 
is regarded by many accountants as 
a breakthrough in the field of tax 
return preparation. During his 
highly seasonal work load period, 
the tax professional has had to 
resort to all sorts of aids, from 
the carbonized snap-out forms to 

copying devices. Digitax, a new 
automatic income tax processing ser
vice, is designed to save much of 
this repetitive labor. 

The procedure as reported by 
Digitax requires but 4 input sheets 
into which is incorporated a con
sistent format of 4 working columns. 
They contain all the information 
necessary for the filing of federaL 
state or city resident taxes. When 
the tax practitioner completes 
these sheets, they are forwarded to 
the computer service where the com
puter processes the information 
and prints, in triplicate, the fed~ 
eral or regional returns, including 
such schedules as wages, dividends, 
interest, itemized deductions, in
come averaging, etc. Processing, 
once requiring up to 9 days, now 
is accomplished in 48 hours and 
costs for the service have been re
duced as well. 
(For more information, designate 
~75 on the Reader Service Card.) 

TIME-SHARING SERVICES 

INTERNATIONAL TElECOMPUTER 
NETWORK HAS ENTERED TIME
SHARING FIELD 

International Telecomputer Net
work (ITN) Corp. has been formed to 
provide time-sharing, remote-access 
and batch-processing computer ser
vices in major population centers 
throughout the United States and 
Canada. 

ITN will utilize a GE 635 compu
ter -- a $3.2 million system which 
can be programmed to simultaneously 
service 200 customers. The system 
allows users to perform time-sharing 
and batch processing from standard 
teletypes or other terminal devi ces. 
One feature of the system, believed 
to be an industry first, enables 
ITN customers to build data files 
at their terminals and to access 
these files during either time
sharing or batch operation. Simi
larly, files stored directly into 
the system at the Telecomputer Cen
ter during batch operations may 
subsequently be accessed from re
mote terminal device~. 

In addition to providing time
sharing and remote access services, 
the firm will develop and market 
proprietary computer application 
packages for its clients; and later 
plans to design, manufacture and 
lease remote computer peripheral 
devices. 

The company, which was organized 
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by five former General Electric em
ployees, is headquartered in Beth
esda Md. It will initially offer 
its services in the Washington, New 
York, and Philadelphia metropolitan 
areas. 
(For more information, designate 
~76 on the Reader Service Card.) 

TRANS·PACIFIC COMMUNICATION 
FROM TERMINAL IN HAWAII TO 
COMPUTER IN OKLAHOMA IS 
COMMERCIALLY SUCCESSFUL 

Data Research Corp.,Tulsq Okla. 
recently announced that on Nov. 22, 
1968, they completed the world's 
first commercial trans-Pacific ter
minal to computer communication via 
cable and satellite. Control Data 
Corp. 's Honolulu office began broad
casting from their 200 User Ter
minal at 2:30 a.m. on Nov. 22 to 
Data Research's CDC 6400 computer 
in Tulsa, Okla. All types of ex
perimental test programs were tried 
and successfully completed. Data 
Research had to make only one card 
change in their regular program, 
due to the fraction of a second 
time lag due to the distance be
tween computers. 

According to Leo McIntire, pres
ident of the company, the success 
of their trans-Pacific communica
tion will mean "that computers such 
as the CDC 6400 will soon be avail
able for time sharing through re
mote stations anywhere 'in the world." 
Data Research Corp. currently pro
vides specialized time sharing ser
vices for research needs in the 
southwest and midwest. 

SWEDEN'S FIRST TIME·SHARING 
CENTER OPENS IN STOCKHOLM 

His Royal Highness, Prince Ber
til of Sweden, recently presided 
at the inauguration ceremonies of 
Sweden's first full-scale, commer
cial time-sharing center in Stock
holm. The opening of the Stock
holm center marked the eleventh 
time-sharing system installed in 
Europe in the past 14 months by 
General Electric's European compu
ter affiliate, Bull General Elec
tric, and other firms in the Com
pany's worldwide Information Sys
tems Group. 

GE computer time-sharing is nOw 
within reach of most of Western 
Europe's major metropolitan areas. 
The new Stockholm center, besides 
providing computer power to scien
tific, business, industrial and 
educational customers in Sweden, 
also will serve users in Norway 
and Finland. More than 50 General 
Electric time-sharing systems are 
now in operation worldwide, serving 
more than 50,000 individual users. 

STANDARDS NEWS 

AMERICAN STANDARDS INSTITUTE 
COMMITTEE TO INVESTIGATE 
STANDARD LANGUAGE FOR CONTROL 
OF COMPUTER OPERATING SYSTEMS 

Under the auspices of the Uni ted 
States of America Standards Insti
tute (USASI), an ad hoc committee 
is being formed to investigate the 
need for and feasibility of a stan
dard computer-operating-system con
trol language. A wide range of 
interests will be represented on 
the committee, including producers 
and users of computing equipment, 
terminal equipment, and computing 
software; trade associations; user 
organizations; and professional soc
ieties. 

Millard H. Perstein of System 
Development Corporation (SDC) has 
been appointed chairman of the com
mittee (USASI X3.4.2F), which be
comes a part of the committee struc
ture concerned with data processing 
in general, and programming lang
uage in particular. 

A two-day committee organiza
tional meeting will be held at SDC 
at 10 a.m. on Tuesday, February 4, 
1969. The meeting will be devoted 
to establishing committee rules, 
assigning tasks and reviewing work 
already accomplished in developing 
a standard. 

All interested persons are in
vited to attend the initial meet
ing, and are urged to write: Mil
lard H. Perstein, chairman X3.4.2~ 
System Development Corp., 2500 Col
orado Ave., Santa Monica, Calif. 
90406. 

NEW LITERATURE 

INSTITUTE FOR SCIENTIFIC INFORMA· 
TION STARTS NEW PUBLICATION FOR 
BEHAVIORAL, SOCIAL AND 
MANAGEMENT SCIENTISTS 

One of the newer methods of dis
seminating information to scien
tists to enable them to keep up
to-date in their fields is through 
the publication of "current aware
ness" journals, which contain the 
tables of contents pages of selec
ted primary journals. The Insti
tute for Scientific Information, 
Philadelphia, Pa., has introduced 
such a publication to cover the 
social sciences. 
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The new publication, Current 
Contents®, Behavioral, Social and 
Management Sciences, is a weekly 
pocket-size guide containing the 
contents pages of approximately 700 
journals from allover the world. 
An alphabetical index and author 
address directory is provided to 
permit subscribers to request re
prints of the articles listed. 

The Institute, also publishes 
"current awareness" journals in the 
physical, life and chemical sci
ences, and in education. 

SYSTEMS AND PROCEDURES HOME· 
STUDY COURSE NOW AVAILABLE 

A new home-study course in Sys
tems and Procedures is available 
from the North American Institute 
of Systems and Procedures of New
port Beach, Calif. The course can 
be used both as a refresher course, 
and to teach new systems people. 

The course is sponsored and 
copyrighted by the Systems and Pro
cedures Association. The 50-les
son course covers a wide range of 
topics including: Organization, 
Responsibilities and Functions of 
a Systems Department; Charting, 
Procedure and Report Writing; 
Forms Design; Office Layout; Work 
Simplification; Automatic Data 
Processing; Electronic Data Proc
essing; and Information Retrieval. 
(For more information, designate 
~77 on the Reader Service Card.) 

ORGANIZATION NEWS 

NEW FINANCING PLAN FROM 
SCIENTIFIC RESOURCES CORP. 
INCLUDES ASSURED COMPUTER 
PERFORMANCE 

A new computer marketing/finan
cing plan that includes committed 
performance as an end product has 
been announced by Scientific Re
sources Corp., Philadelphia, Pa. 
The new plan, called Computer Re
sources Financing, offers all of 
the elements of a computer instal
lation -- hardware, software de
velopment, systems implementation, 
etc. -- in a total systems perfor
mance package for a monthly fee. 

According to Thomas T. Fleming, 
president of Scientific Resources 
Corp., the objective of the plan 
is to eliminate the cost and in
efficiency which computer users 
often meet in having many differ
ent people responsible for the 
implementation of their various 
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computer programs. 

Under Computer Resources Finan
cing, Scientific Resources Corp. 
will sell or lease computer hard
ware, design and implement applica
tion software, ensure effective op
eration, assist in developing a 
customer's own EDP staff, and re
tain total responsibility for the 
entire system until defined per
formance objectives are met. 

GENERAL ELECTRIC AND SYSTEMS 
CAPITAL CORP. ANNOUNCE 
PROCESS CONTROL COMPUTER 
LEASING PLAN 

A new rental plan for process 
control computers, believed to be 
unique in the industry, has been 
jointly announced by General Elec
tric Co. and Systems Capital Corp. 
(SCC) of Philadelphia, The plan 
is designed to provide substantial 
advantages over conventional leasing 
arrangements, including lower month
ly rates, additional savings in 
monthly rental of new equipment 
where the user qualifies for an in
vestment tax credit, and an ascend
ing payment schedule to help equal
ize expenses when startup costs are 
high and production is not yet max
imized. Renewal options at decreas
ing monthly rental rates and pur
chase options are also available. 

NATIONAL CASH REGISTER WILL 
MARKET PROPRIETARY PROGRAM FROM 
NATIONAL COMPUTER ANALYSTS 

Recently the National Cash Regi~ 
ter Co. of Dayton, Ohio entered in
to an agreement with National Comp~ 
ter Analysts, In~, Princeton, N.J., 
giving NCR exclusive rights to mar
ket NCA's proprietary system, QUICK
DRAW, through Sept. I, 1970. The 
agreement is believed to represent 
the first time a computer manufac
turing company has agreed to market 
proprietary programs developed by 
a software company. 

NCR may retain exclusive rights 
to QUICK-DRAW, provided that a min
imum payment of $450,000 accrues to 
NCA every six months, with the first 
six-month period beginning Sept. I, 
1968. 

NEW COMPANIES 

CURRAN COMPUTER SERVICE / Ha~ken
sack, N.J. / Leases digital plot
ters and drive systems to busi
ness, industry, colleges, state 
and municipal governments. 

DATA SCIENCE VENTURES, INC. / Prince
ton, N.J. / ProvideS venture cap
ital funds and management assist-

66 

ance to new and growing companies 
in the data processing industry. 

TY-CORE INC. / Chelmsford, Mass. / 
Design and manufacture of Data 
Tape Systems and other peripheral 
computer equipment. 

VANGUARD DATA SYSTEMS, INC. / New
port Beach, Calif. / New products 
to be introduced into the compu
ter peripheral market. 

ACQUISITIONS 

ASPEN SYSTEMS CORP., Pittsburgh, 
Pa., a developer of full text 
computer storage and retrieval 
techniques applicable to the law, 
has acquired COMPUTYPE, INC., SL 
Paul, Minn., a computerized pho
toc.omposi tion service. 

COMPUTER APPLICATIONS INC., New 
York, N.Y., a computer consult
ing and programming firm, has ac
quired MERCEDES BOOK DISTRIBUTORS 
CORP., Brooklyn,N.~, a book dis
tributing and data processing 
firm. 

COMPUTER PLANNING CORP., Torrance, 
Calif., a computer service organ
ization, has acquired ON-LINE 
SCIENCES, Los Angeles, Calif. 

STRATEGIC SYSTEMS INC., New York, 
a software company, has acquired 
CREATED SPACE, INC., New York, a 
computer room design and con
struction firm. 

PEOPLE 

BLIND COMPUTER PROGRAMMER 
AUTOMATES LIBRARY AT THE 
UNIV. OF NORTH DAKOTA 

North Dakota's largest library 
is being automated by a computer 
programmer who cannot read any of 
the 210,000 books on its shelves. 
Elmer Morlock, who is in charge of 
the project, is totally blind, and 
the Chester Fritz Library at the 
Univ. of North Dakota has no books 
written in braille. 

Morlock, totally blind since 
age nine, has begun the first phase 
of the project, computerizing the 
ordering and purchasing of books. 
Several computer programs are nec
essary for the undertaking, but for 
Morlock another program was neces
sary before he could begin -- con
verting the characters used in the 
program into braille. 

I 

The braille conversion program 
that Morlock wrote utilizes the 

same characters for the alphabet 
and single digit numbers as does 
standard braille. Because compu
ter braille characters consist of 
only one cell composed of six dots, 
Morlock had to create many of his 
own characters. The computer is 
adapted to print braille by means 
of an elastic band which causes 
the paper, when hit by the periods, 
to indent slightly. In order to 
read braille normally (left to 
right), it must be written from 
right to left, due to the indenta
tion factor. 

For his current project, Morlock 
has recorded all of the planning 
sessions with library personnel. 
When he begins writing a program, 
he refers to the tapes. He also 
employs a reader, who reads arti
cles from periodicals and other re
search to the recorder which Morlock 
refers to when necessary. The rea
der also carries out other tasks, 
such as filling out forms used in 
programming and reading directly 
to Morlock. 

After graduation from the Univ. 
of N. Dakota in 1961, Morlock at
tended a private computer training 
school in Pittsburgh, Pa. Before 
undertaking his present job, he 
worked as a data processor for the 
state of Minnesota. 

Conrad Dietz, Director of the 
Univ. of N. Dakota Computer Center, 
called Morlock "a very capable pro
grammer" and "an inspiration to his 
fellow workers." 

PRISON INMATES REPAYING DEBT 
BY WRITING COMPUTER PROGRAMS 

Seven inmates at the Massachu
setts Correctional Institution at 
Walpole, Mass. are repaying their 
debt to society in a dollar-and
cents way by writing programs for 
a computer at the Mass. Dept. of 
Education. 

Assistant Education Commissioner 
James F. Baker estimates the in
mates have provided the Common
wealth with more than $22,000 worth 
of service since the project began 
in February, 1968. "These men pro
vide a high level of technical ser
vice to the state," Baker said. 
"But just as important, we feel 
this proj ect is a maj or contribu
tion to their rehabilitation. It 
is clear evidence that a valid work 
experience can be provided men in 
the restricted institutional set
ting of a prison." 

The inmates learned programming 
at a course conducted at the maxi
mum security prison by Honeywell's 
EDP Div. They write their programs 
and keypunCh them at the prison. 
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Data Products Corp., Culver 
City, Calif, 
Burroughs' Defense, Space and 
Special Systems Group, Paoli, 
Pa, 

Scientific Data Systems, El 
Segundo, Calif. 

Liberascope Group of Singer
General Precision, Inc., Glen
dale, Calif. 
Marshall Laboratories, Tor
rance, Calif, 

Sylvania Electric Products 
Inc. (a GT&E subsidiary), 
Needham, Mass, 

General Electric Co., Schenec
tady, N.Y. 

Bunker-Ramo Corp., Stamford, 
Conn. 

Federal Electric Corporation 
(FEC) , ITT's worldwide serv
ice associate 
Lear Siegler, Inc., Santa 
Monica, Calif, 

Recognition Equipment Ltd., 
UK subsidiary of Recognition 
Equipment Inc" Dallas 
Communications & Systems Inc., 
(a division of Computers Sci
ences Corp ,), Falls Church, Va, 
Boeing Company, Seattle, Wash, 

Computer Sciences Corp., Los 
Angeles, Calif, 

Computing and Software, Inc., 
Panorama City, Calif. 

Ampex Corporation, Redwood 
City, Calif. 
PRC Technical Applications, 
Inc., Alhambra, Calif, 
Computer Sciences Corp., 
Los Angeles, Calif. 

Decca Radar Canada (1967) Ltd., 
Toronto, Ontario, Canada 
System Development Corp. (SOC), 
Santa Monica, Calif. 

Electronic Associates, Inc., 
West Long Branch, N.J. 

Systems Dimensions Ltd., 
Ottawa 

Frontier Airlines, Denver, 
Colo. 

Transamerica Computer Co •• Inc •• 
Los Angeles, Calif. 
Army Electronics Command, Fort 
Monmouth, N.J, 

Scientific Resources Corp" 
Philadelphia, Pa, 

U,S, Naval Ordnance Systems 
Command 

Transamerica Computer Co., Inc., 
Los Angeles, Calif. 

U,S. Air Force 

U,S. Army Corps of Engineers 

Honeywell Inc. 

U,S, Army Electronics Command 

Lockheed-California Co. 

The Dutch Bank Giro, Amster
dam, The Netherlands 

U,S, Navy, Naval Ship Systems 
Command 

U,S. Air Force 

U.S. Army, SENTINEL System 
Command 

National Aeronautics and Space 
Administration 

Stanford University 

U.S. Army Missile Command, 
Huntsville, Ala. 
NASA's Ames Research Center, 
Mountain View, Calif. 

Govt. of Can. Dept. of Transport, 
Marine Traffic Control Branch 
U,S. Air Force, Electronic 
Systems Division 

U.S. Department of the Inter
ior, Office of Saline Water 

IBM Co. Ltd., Toronto, Ontario 

GATX/aoothe Corp. (a subsidiary 
of General American Transporta
tion Corp.) 
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NEW CONTRACTS 

A computer peripheral equipment purchase 
agreement over a two year period 
Development of a Tactical Automatic Digital 
Switching System (TADSS), TADSS will re
ceive incoming tactical field data and re
distribute it on a real-time priority basis 
to various field commanders 
An SDS Model 940 time-sharing system to 
provide time-sharing services to Scien
tific Resources customers and affiliates, 
and several SDS Sigma computers for use in 
PASS I, PASS II and PASS III seismic data 
processing systems for oil, natural gas, 
and mineral exploration 
An antisubmarine warfare (ASW) weapon 
control system; contract was won in ad
vertised-bid competition 
Purchase of Marshall M2500 disc storage 
drive equipment as it is leased to end 
users, over a two-year period 
Contract addition for engineering support of 
ground electronics system which controls 
targeting and firing of the Minuteman II in
tercontinental ballistic missile (ICBM) 
Purchase of a network of previously in
stalled GE-200 computer systems, and 
lease of a GE-420 time-sharing system 
Desk top visual data display equipment for 
use in computer systems produced by Honey
well's EDP Division 
Design and installation of a communications 
system in the Federal Republic of Germany 

Technical assistance and support to the 
Navy's Fleet Maintenance Data Collection 
System 
Initial Airborne Warning and Control Sys
tem (AWACS) radar support; AWACS is fore
seen as an "eye in the sky" dual-purpose 
air defense and tactical flying command 
post, (Boeing also is competing for the 
AWACS prime contract) 
Assistance in development of a computer
based information system to aid in deploy
ment of the SENTINEL Ballistic Missile De
fense System 
Operation of the Biodata Analysis Labora
for the Biomedical Program Office at NASA's 
Flight Research Center, Edwards, Calif, 
Core memories for use in a nation-wide 
computerized learning program 
Design, development and programming of a sys
tem to wri te specifications automatically 
Continued operation and expansion of the 
telemetry processing system used in the 
Pioneer space program 
A computer-assisted traffic control sys
tem to operate on the St. Lawrence River 
Development of a c-omputer-based training 
program for the Air Force Phase II Base 
Level Data Automation System 
Hybrid computer simulation of a desalina
tion plant located in San Diego, Calif.; 
the simulation will provide an economic 
way to help OSW understand dynamic plant 
behavior, and will 'De used as an impor
tant tool in flash plant design, opera
tion and control analy§is 
An IBM System/360 Model 85 valued at $13 
million; the new center will offer batch 
processing and time-sharing services 

AMOUNT 

$25 million 
(minimum) 

$11 million 
(potential) 

$8 million 
(approximate) 

$5,212,999 

$5 million 
(potential) 

$3,5 million 

$3 million 
(approximate) 

$3 million 
(minimum) 

$2 million 
(approximate) 

$1 million 
(approximate) 

$800,000 
(approximatE:) 

$800,000 
(approximate) 

$800,000 

$723,000 

$450,000+ 

$350,000 
(approximate) 

$345,000 

$338,000 

$200,000 
(approximate) 

$169,000 

$64,000 
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NEW INSTALLATIONS 

Burroughs B340 system 

Burroughs B2500 system 

Control Data 3300 system 

Control Data 6400 system 

Digital Equipment PDP-8/L 

GE-435 system 

NCR Century-lOO system 

NCR Century-200 system 

NCR 315 system 

RCA Spectra 70 45 system 

UNIVAC 1107 system 

UNIVAC 1108 system 

UNIVAC 9200 system 

UNIVAC 9300 system 

Varian Data 520/i 
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First National Bank of Oelwein, 
Iowa 

Ivanhoe Di vision of Reliance Elec
tric Company, Cleveland, Ohio 

Benefi t Trust Life Insurance Co., 
Chicago, Ill. 

French Insti tute of Petroleum OFP), 
France 

A. O. Smith Corp., Electronic Sys
tems Division. Milwaukee. Wis. 
General Radio Corp., West Concord, 
Mass. 
Houdaille Industries' Electronics 
Division, Clarence, N.Y. 
Field Enterprises Educational Corp., 
Chicago. Ill. 
Cal Metal Corp., Torrance, Calif. 

Glick's Furni ture Co., Dayton, Ohio 

W. H. Kiefaber Co., Dayton, Ohio 

Mercy Hospital, Baltimore, Md. 

Quality Markets, Jamestown, N.Y, 

Ter Bush &Powell, Inc., Schenectady, 
N,Y. 
Cincinnati Province of the Sisters 
of Mercy, Cincinnati. Ohio 
Green Shield Trading Stamp Company 
Ltd., London, England 

City of New York, Department of 
Social Services, New York 

Commonwealth of Massachusetts, 
Comptroller~ Division,Bosto~ Mass. 
French National Ins ti tute of Health 
and Medical Research (INSERM), 
Villejuif, France 
U.S. Navy, Underwater Sound Labora
tory, New London, Conn. 

Chittenden & Eastman Co., Burling
ton, Iowa 
Del Mar Pacific, Petaluma, Calif. 

Denby's, Troy, N,Y, 

Forgflo Corp., Sunbury, Pa, 

Howard Community Hospital, Kokomo, 
Ind. 
Lyman Printing & Finishing Co., 
Lyman. S.C. 
Marin Municipal Water District, 
Corte Madera. Calif. 
Town of Huntington, Huntington, 
L,I .. N,Y, 
Blue Ridge Grocery Co., Waynes
boro, Va, 
Computer Retrieval Systems, Inc., 
Bethesda. Md. 
Northwestern Life Insurance Company, 
Seattle, Wash. 

Commonwealth of Pennsylvania, De
partment of Property and Supplies 
Record Club of America (RCOA), 
York, Pa. 
Analog Technology Corporation, 
Pasadena, Calif. 

Processing demand deposits, installment loans, 
proof and transit, savings, and payroll 
(system valued at $220,000) 
Sales and order processing, inventory control, payroll, 
cost accounting, various engineering calculations 
(system valued at $440,000) 
Automating claim service and issuance of policies, 
and of new policy applications; instantaneous pol
icy-hOlder status reports and retrieval of other 
pertinent data 
Simulation of data on oil reservoirs, refinery pro
cessing and geophysical research;engineering studies 
and general scientific applications 
Use in a bulk terminal gasoline distribution system 

Use in a system for checking communication cables 

Integration into systems for preparing tapes for 
the control of industrial machinery 
Order processing and accounting tasks 

Payroll, sales analysis, and data processing for 
associated plants 
A central credit system; also sales analysis and 
stock record statistics among initial applications 
Development of hardware wholesaler inventory con
trol program 
In-patient/out-patient accounting, general ledger 
and payroll 
Prime function is preparing invoices (in label form) 
from (32) store merchandise orders 
Accounts receivable/payable, payroll, salesmen's 
commissions, and installment finance agreements 
Shared computer facility will serve 12 hospitals, 
almost 100 schools, and various other institutions 
Maintaining information on all merchandise stocks and 
stock movements at firm's gift houses, warehouses and 
su liers 
On-line budget computation for all of the city's 
welfare cases 
(system valued at over $1 million) 
On-line handling of legislative bill status, State 
Budget. and personnel records 
Applications embracing the entire medical field in
cluding hospi tal control, appointments and scheduling 
medical treatments, laboratory analysis, etc, 
Sonar and electromagnetic system design and analysis, 
scientific data processing and design review, other 
technical applicationsj some business applications 
Billing, invoicing, and sales analysis; replaces 
tabulating equipment 
Billing and inventory control; replaces tabulating 
equipment 
Sales reports, accounts payable/receivable, and 
summaries for buyers 
Production control, payroll processing, and general 
accounting 
A wide variety of business operations including med
ical and insurance billing and payrOll processing 
Handling inventory control; replaces tabulating 
equipment . 
Consumer billing, inventory control and general ac
countingj replaces punched card equipment 
Follow-up on parking violation notices, tax billing, 
payroll processing, and various licensing procedures 
Billing, inventory control, payroll processing, ac
counts payable/receivable and fixed assets accounting 
Operation of a legal reference system by the infor
mation service -n rm 
All phases of insurance accounting including process
ing ordinary and special risk insurance, statistical 
reporting and calculation of commissions. etc. 
Issuance of all Professional Licenses; also for pay
roll, timber sales and purchasing 
Up-dating membership records, informing members of new 
records. order processing, inventory control. etc. 
Nerve center for a pulse-height analyzer system (PHA); 
PHA system measures and analyzes a variety of electro
magnetic and charged-particle radiations from space 
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MONTHLY COMPUTER CENSUS 
The following is a summary made by "Computers and Automation" of 

reports and estimates of the number of general purpose electronic dig
i tal computers manufac tured and ins taIled, or to be manufac tured and 
on order. These· figures are mai led to indi vidual computer manufacturers 
from time to time for their information and review, and for any updat
i ng or comments they may care to provide. 

The following abbreviations apply: 

Our census has begun to include computers manufactured by organiz
ations outside the Uni ted States. We invite all manufacturers located 
anywhere to submit information for this census. We also invi te our 
readers to submit information that would help make these figures as 
accurate and complete as possible. 

(R) - figures derived all or in part from information released di
rectly or indirectly by the manufacturer, or from reports by 
other sources likely to be informed 

(N) - manufacturer refuses to give any figures on number of instal
lations or of orders, and refuses to comment in any way on 
those numbers stated here 

(S) - sale only 
X - no longer in produc tion 
C - figure is combined in a total (see column to the right) 
E - figures estimated by Computers and Automation 
? - information not received at press time 

AS OF DECEMBER 15, 1968 

NAME OF 
MANUFACTURER 

I. Uni ted States Manufacturers 

Autoneti cs (R) 
Anaheim. Calif. 

Bailey Meter Co. 
Wi ckli ffe. Ohio 

Bunker-Ilamo Corp. (R) 
Canoga Park, Calif. 

Burroughs (R) 
Detroi t, Mich. 

Control Data Corp. (R) 
Minneapolis, Minn. 

Datacraft Corp. 
Ft. Lauderdale. Fla. 

Data General Corp. 
lIudson, Mass. 

Digi tal Electronics Inc. (R) 
Plainview, N.Y. 

Digi tal Equipment Corp. (R) 
Maynard, Mass. 

Electronic Assoc., Inc. (R) 
Long flranch, N.J. 

EMR Computer Div. (R) 
Minneapoli s, Minn, 

General Electric (N) 
Phoenix, Ariz. 

NAME OF 
COMPUTER 

RECOMP II 
RECOMP III 
Bailey 756 
Bailey 855 
BR-130 
BR-133 
BR-230 
BR-300 
BR-330 
BR-340 
205 
220 
B200 Series, B100 
B300 Series 
B500 
B2500 
B3500 
B5500 
B6500 
B7500 
B8500 
G-15 
G-20 
LGP-21 
LGP-30 
RPC-4000 
636/136/046 Series 
160~'/8090 Series 
924/924A 
1604/A/B 
1700 
3100/3200/3300 
3400/3600/3800 
6400/6500/6600 
6800 
7600 
DC6024 

NOVA 

DIGIAC 3080 
DIGIAC 3080C 
PDP-l 
PDP-4 
PDP-5 
PDP-6 
PDP-7 
PDP-8 
PDP-8/S 
PDP-8/1 
PDP-8IL 
PDP-9 
PDP-9/L 
PDP-lO 
LINC-8 
640 
8400 
ASI 210 
ASI 2100 
ADV ANCE 6020 
ADV ANCE 6040 
ADV ANCE 6050 
ADVANCE 6070 
ADVANCE 6130 
115 
130 
205 
210 
215 
225 
235 
255 T/S 
265 T/S 
405 
415 
420 T/S 
425 
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AVERAGE OR RANGE 
OF MONTHLY RENTAL 

$2495 
$1495 

$60,000-$400,000 (S) 
$100.000 (S) 

$2000 
$2400 
$2680 
$3000 
$4000 
$7000 
$4600 

$14,000 
$5400 
$9000 
$3800 
$5000 

$14,000 
$22,000 
$33,000 
$44,000 

$200.000 
$1600 

$15,500 
$725 

$1300 
$1875 

? 
$2100-$14,000 

$11,000 
$45,000 

$3500 
$10,000-$16,250 
$18,000-$48,750 

$52,000-$117,000 
$130,000 
$150.000 

$1300 

$7950 (S) 

$19,500 (S) 
$25,000 (S) 

$3400 
$1700 

$900 
$10,000 

$1300 
$525 
$300 
$425 

? 
$1000 

? 
$7500 

? 
$1200 

$12,000 
$3850 
$4200 
$4400 
$5600 
$9000 

$15,000 
$1550 

$1370-$5000 
$4350-$15,000 
$2500-$10,000 

$16,000-$22,000 
$2500-$10,000 
$2500-$16,000 
$6000-$18,000 

$15,000-$19,000 
$17 ,000-$20,000 

$5120~$lO,OOO 
$4800-$13,500 

$17,000-$20,000 
$6000-$20,000 

DATE OF 
FIRST 

INSTALLATION 

11/58 
6/61 
2/65 
4/68 

10/61 
5/64 
8/63 
3/59 

12/60 
12/63 
1/54 

10/58 
11/61 
7/65 

10/68 
2/67 
5/67 
3/63 
2/68 
4/69 
8/67 
7/55 
4/61 

12/62 
9/56 
1/61 

5/60 
8/61 
1/60 
5/66 
5/64 
6/63 
8/64 
6/67 

12/68 
1/69 

1/68 

12/64 
10/67 
11/60 
8/62 
9/63 

10/64 
11/64 
4/65 
9/66 
3/68 

11/68 
12/66 

12/67 
9/66 
4/67 
7/65 
4/62 

12/63 
4/65 
7/65 
2/66 

10/66 
8/67 
4/66 

6/64 
7/60 
9/63 
4/61 
4/64 

10/67 
10/65 

2/68 
5/64 
6/67 
6/64 

NUMBER OF 
INSTAL
LATIONS 

30 
6 

17 
o 

160 
62 
15 
18 
23 
19 
38 
31 

800 
370 

o 
57 
44 
74 

4 
o 
1 

295 
20 

165 
322 

75 
29 

610 
29 
59 

100 
311 

79 
77 
o 
o 
o 

o 

11 
1 

48 
32 

100 
21 
99 

1381 
880 
541 

39 
309 

3 
36 

136 
42 
21 

C 
C 
C 
C 
C 
C 

23 
720 E 

o 
C 
C 
C 

200 E 
130 E 

C 
C 
C 

380 E 
C 

130 E 

MFR'S TOTAL NUMBER OF 
I NSTAL- UNFILLED 
LATIONS ORDERS 

36 

17 

297 

1430 E 

1900 E 
o 

o 

12 

3616 

63 

89 

X 
X 
3 

15 
X 
X 
X 
X 
X 
X 
X 
X 

31 
150 

70 
117 
190 

8 
31 
13 

5 
X 
X 
X 
X 
X 
C 
X 
X 
X 
C 
C 
C 
C 
C 
C 
3 

o 

X 
X 
X 
X 
X 
C 
C 
C 
C 
C 
C 
C 
C 

18 
4 
x 
X 
C 
C 
C 
C 
C 

600 E 
C 
X 
X 
X 
X 
C 
C 
C 
C 

70 E 
C 
C 

MFR'S TOTAL 
UNFILLED 

ORDERS 

o 

18 

o 

550 E 

300 E 
3 

o 

450 E 

22 

37 

69 



DATE OF NUMBER OF MFR'S TOTAL NUMBER OF MFR'S TOTAL 
NAME OF NAME OF AVERAGE OR RANGE FIRST I NSTAL- INSTAL- UNFILLED UNFILLED 

MANUFACTURER COMPlJfER OF MONTHLY RENTAL INSTALLATION LATIONS LATIONS ORDERS ORDERS 

General Electric (cont'd) 430 T/S $15,500-$19,000 0 C 
435 $8000-$25,000 9/65 C C 
440 T/S $22,200-$27,000 0 C 
625 T/S $31,000-$125,000 4/65 C C 
635 T/S $35,000-$167,000 5/65 C C 
645 ~40 1 000-~250 1 000 7/66 C 1900 E C 900 E 

Hewlett-Packard (R) 2116A $600 11/66 106 C 
Palo Al to, Calif. 2115A $412 11/67 140 C 

2116B $650 5/68 34 C 
2114A ~250 5[68 55 335 C 50 E 

Honeywell (R) DDP-24 $2500 5/63 93 X 
Computer Control Div. DDP-116 $900 4/65 200 30 
Framingham, Mass. DDP-124 $2050 3/66 64 30 

DDP-224 $3300 3/65 52 8 
DDP-516 $700 9/66 155 150 
H632 ~2700 0 564 ? 218 

Honeywe 11 (R) H-110 $2500 8/68 0 90 
EDP Division H-120 $4000 1/66 650 240 
Wellesley Hills, Mass. H-125 $5000 12/67 22 75 

H-200 $8500 3/64 800 87 
H-400 $11 ,000 12/61 52 X 
11-800 $28,000 12/60 59 X 
H-1200 $9500 2/66 175 130 
H-1250 $12,000 7/68 0 20 
H-1400 $14,000 1/64 7 X 
H-1800 $50,000 1/64 16 X 
H-2200 $26,000 1/66 88 71 
H-4200 $26,000 8/68 0 20 
H-8200 ~50,000 12[68 0 1869 E 5 700 E 

IBM (N) 305 $3600 12/57 C X 
Whi te Plains, N.Y. 360/20 $3000 12/65 7700 E 4200 E 

360/25 $5330 1/68 C 1800 E 
360/30 $<1340 5/65 7400 E 2300 E 
360/40 $19,550 4/65 3500 E 1100 E 
360/44 $15,000 7/66 C C 
360/50 $32,960 8/65 C C 
360/65 $69,850 11/65 C C 
360/67 $138,000 10/66 C C 
360/75 $81,400 2/66 C C 
360/85 $115,095 0 C 
360/90 Series 10/67 C C 
650 $4800 11/54 C X 
1130 $1545 2/66 4000 E 4300 E 
1401 $6480 9/60 6300 E X 
1401-G $2300 5/64 1460 E X 
1401-H $1300 6/67 C C 
1410 $17,000 11/61 C C 
1440 $4300 4/63 3360 E C 
1460 $10,925 10/63 1140 E X 
1620 I, II $4000 9/60 1500 E C 
1800 $4800 1/66 C C 
701 $5000 4/53 C X 
7010 $26,000 10/63 C C 
702 $6900 2/55 C X 
7030 $160,000 5/61 C X 
704 $32,000 12/55 C X 
7040 $25,000 6/63 C C 
7044 $36,500 6/63 C C 
705 $38,000 11/55 C X 
7070, 2, 4 $27,000 3/60 C X 
7080 $60,000 8/61 C X 
709 $40,000 8/58 C X 
7090 $63,500 11/59 C X 
7094 $75,500 9/62 C X 
7094 II ~82,500 4/64 C 42 , 100 E C 16,000 E 

Interdata (R) Model 2 $200-$300 7/68 3 1 
Oceanport, N.J. Model 3 $300-$500 3/67 105 35 

Model 4 ~400-~800 8[68 6 114 22 58 
National Cash Register Co. (R) NCR-304 $14,000 1/60 24 X 

Dayton, Ohio NCR-31O $2500 5/61 10 X 
NCR-315 $8500 5/62 700 150 
NCR-315-RMC $12,000 9/65 105 50 
NCR-390 $1850 5/61 1200 6 
NCR-500 $1500 10/65 2000 580 
NCR-Cen tury-l00 $2645 C 
NCR-Century-200 ~7500 4039 C 1050 E 

Pacifi c Data Sys terns Inc. (R) PDS 1020 $550-$900 2/64 145 145 10 10 
Santa Ana, Calif. 

Philco (R) 1000 $7010 6/63 16 X 
Willow Grove, Pa. 2000-210, 211 $40,000 10/58 16 X 

200-212 ~52, 000 1[63 12 44 X 0 
Potter Instrument Co., Inc. PC-9600 $12,000 (S) 

Plainview, N.Y. 
Radio Corp. of America (R) RCA 301 $7000 2/61 635 C 

Cherry Hill, N.J. RCA 3301 $17,000 7/64 75 C 
RCA 501 $14,000 6/59 96 X 
RCA 601 $35,000 11/62 3 X 
Spectra 70/15 $4500 9/65 190 120 
Spectra 70/25 $6500 9/65 102 57 
Spectra 70/35 $10,400 1/67 60 1.35 
Spectra 70/45 $22,000 11/65 110 85 
Spectra 70/46 $34,400 0 C 
SQectra 70[55 ~34,300 11[66 7 1270 E 14 420 E 

Raytheon (R) 250 $1200 12/60 175 X 
Santa Ana, Calif. 440 $3500 3/64 20 X 

520 $3200 10/65 27 0 
703 (S) 10[67 70 292 20 20 

Scientific Control Corp. (R) 650 $500 5/66 23 0 
Dallas, Tex. 655 $1800 10/66 63 15 
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DATE OF NUMBER OF MFR'S TOTAL NUMBER OF MFR'S TOTAL 
NAME OF NAME OF AVERAGE OR RANGE FIRST I NSTAL- I NSTAL- UNFILLED UNFILLED 

MANUFACTURER COMPUTER OF MONTHLY RENTAL INSTALLATION LATIONS LATIONS ORDERS ORDERS 

Scientific Control Corp. 660 $2000 10/65 9 
(cont'd) 670 $2600 5/66 1 0 

6700 $30,000 10/67 0 1 
4700 $500 2/69 0 14 
6700 ~30.000 lOi67 0 96 2 32 

Scientific Data Syst., Inc. (N) SDS-92 $1500 4/65 120 E lOE 
Santn Monica, Calif. SDS-910 $2000 8/62 225 E 25 E 

SDS-920 $2900 9/62 200 E 20 
SDS-925 $3000 12/64 C C 
SDS-930 $3400 6/64 235 E 30 
SDS-940 $10,000 4/66 C C 
SDS-9300 $7000 11/64 C C 
Sigma 2 $1000 12/66 95 E 160 
Sigma 5 $6000 8/67 C 50 
Sigma 7 ~12.000 12/66 C 1045 E C 320 E 

Standard Computer Corp. (N) IC 4000 $9000 7/68 0 2 E 
Los Angeles. Calif. IC 6000 ~1O.000-~22.000 5i67 7 7 12 E 14 E 

Systems Engineering Labs (R) SEL 810 $1000 9/65 24 X 
Ft. Lauderdale, Fla. SEL 810A $900 8/66 91 34 

SEL 810B $1200 9/68 4 18 
SEL 840 $1400 11/65 4 X 
SEL 840A $1400 8/66 33 X 
SEL 840 MP ~2000 li68 7 163 20 72 

UNIVAC, Div.of Sperry Rand (R) I & II $25,000 3/51 & 11/57 23 X 
New York, N.Y. III $20,000 8/62 77 X 

File Computers $15,000 8/56 13 X 
Solid-State 80 I, II, 

90, I, II & Step $8000 8/58 210 X 
418 $11,000 6/63 135 20 
490 Series $35,000 12/61 200 35 
1044 $1900 2/63 3000 E 20 
1005 $2400 4/66 1150 90 
1050 $8000 9/63 280 10 
1100 Series (except 1107 & 

1108) $35,000 12/5v 9 X 
1107 $55,000 10/62 33 )( 

1108 $65,000 9/65 105 75 
9200 $1500 6/67 230 850 
9300 $3400 7/67 125 550 
9400 $7000 5/69 0 60 
LARC ~135.000 5/60 2 5592 E X 1670 E 

Varian Data Machines (R) 620 $900 11/65 75 0 
Newport Beach, Calif. 620i $500 6/67 255 430 

520i lOi68 8 338 430 

1. U.S. Manufacturers, TOTAL - 67.200 E 23.300 E 

II. Non-Uni ted States Manufacturers 

A/S Norsk Data-Elektronikk NORD 1 $1000 8/68 5 3 
Oslo. Norway NORD 2 ~200 8i69 0 5 0 3 

A/S RC\lnecentralen (R) GIER $2300-$7500 12/60 37 1 
CO[!f'nhagen. Denmark ac 4000 ~3000-~20. 000 6/67 I 38 1 2 

Elbi t Computers Ltd. (R) Elbi t-100 $4900 (S) 10/67 35 35 15 15 
Haifn. Israel 

English Electric Computers LEO I -/53 3 X 
Ltd. (R) LEO II 6/57 11 X 
London, England LEO III $9600-$24,000 4/62 39 X 

LEO 360 $9600-$28,800 2/65 8 X 
LEO 326 $14,400-$36,000 5/65 II X 
DEUCE 4/55 32 X 
KDF 6 12/63 17 X 
KDF 8-10 9/61 12 X 
KDF 9 $9600-$36,000 4/63 28 X 
KDN 2 4/63 8 X 
KDF 7 $1920-$12,000 5/66 8 X 
SYSTEM 4-30 $3600-$14,400 10/67 3 C 
SYSTEM 4-40 $7200-$24,000 5/69 C 
SYSTEM 4-50- $8400-$28,800 5/67 9 C 
SYSTEM 4-70 $9600-$36,000 1/68 2 C 
SYSTEM 4-75 $9600-$40,800 9/60 C 
ElLIOTT 903 $640-$1570 1/66 52 C 
ELLIOTT 4120 $1600-$4400 10/65 82 C 
ELLIOTT 4130 ~2200-~9000 6/66 23 348 C 110 

GEC-AEI Automation Ltd. (R) Series 90-2/10/20/25/ 
New Parks, Leicester, England 30/40/300 1/66 13 X 

S-l'wo 3/68 1 X 
130 12/64 2 X 
330 3/64 9 X 
959 -/65 1 X 
1010 12/61 8 X 
1040 7/63 1 X 
CON/PAC 4020 0 C 
CON/PAC 4040 5/66 9 C 
CON/PAC 4060 12/66 5 49 C 8 

International Computers 1200/1/2 $900 -/55 62 X 
Limited (R) 1300 $3000 -/63 79 X 
London, England 1301 $5000 -/61 127 X 

1500 $6000 -/62 125 X 
1100 $5000 -/60 23 X 
2400 $23,000 -/61 4 X 
Atlas 1 & 2 $65,000 6 X 
Orion 1 & 2 $20,000 -/63 17 X 
Si ri us -/61 22 X 
Mercury 19 X 
Pegasus 1 & 2 -/56 33 X 
1901 $4000 9/66 328 112 
1902 $4800 7/65 189 24 
1903 $6500 7/65 99 20 
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AS WE GO TO PRESS 

CONTROL DATA CORP. HAS FILED A SUIT AGAINST INTER
NATIONAL BUSINESS MACHINES CORP., CHARGING ANTI
TRUST VIOLATIONS AND MONOPOLISTIC PRACTICES. IBM 
has called the charges "unfounded", and said it will 
"vigorously defend itself against this action". 

The 30-page complaint contends that IBM has sold 
or leased some equipment at a loss for the purpose 
of hindering competition, has discouraged customers 
from replacing IBM computers with competitor pro
ducts by offering discriminatory prices and other 
concessions, and has misrepresented the status of 
their computers by issuing premature announcements 
of computers in order to deprive competitors of 
sales. The complaint is based on orders for Con
trol Data computers, particularly the CDC 6600. 
The company seeks treble damages, and an injunction 
against IBM. 

IBM said that the suit, which requests a jury 
trial of "all the issues", came as a "complete sur
prise". 

THE COURT OF PATENT APPEALS HAS OVERRULED A DENIAL 
OF A PATENT FOR A COMPUTER PROGRAM, and in so doing, 
may have taken a big step toward opening the way 
for the patenting of computer programs. The dis-

NAME OF NAME OF AVERAGE OR RANGE 
MANUFACTURER COMPUTER OF MONTHLY RENTAL 

International Computers 1904 $12,200 
Limited (cont'd) 1905 $13,000 

1909 $5500 
1906 $28,000 
1907 $29,000 
1904E $16,000 
1905E $16,500 
1904F $17,000 
1905F $17,500 
1906E $29,300 
1907E $30,300 
1906F $31,200 
1907F $32,500 
1901A $3700 
1902A $3600 
1903A $10,600 
1904A $18,600 
1906A ~54,OOO 

Jal2anese mfrs. Various models 
The Marconi Co., Ltd. Myriad I t36, 000-H6, 000 

Chelmsford, Essex, England Myriad II E::22, 000-1:.42, 500 
N. V.Philips' Computer IndustriePI000 

Al2eldoorn, Netherlands 
Saab Aktiebolag (R) DATASAAB D21 $5000-$14,000 

Linkol2ing, Sweden DATASAAB D22 ~8000-~60, 000 

puted patent was granted for a computer program in 
the case of Prater and Wei. 

The Patent Office has upheld the so-called "Rule 
of Abrams", which claims that functions that can be 
handled mentally are not proper subject matter for 
patenting. The Court of Appeals reviewed this rule, 
and felt that it was based on questionable prece
dents, and that it had never been properly adopted. 
The Court also pointed out that the rule did not 
differentiate between processes that could be han
dled only mentally (as had been true in the Abrams 
case), and processes that could be handled mentally, 
but could alternatively be handled without human 
intervention. Computer programs appear to fall in 
the second category. 

The Patent Office said that if the ruling is up
held, computer programs would be patentable, pro
viding they meet other qualifications. But the 
Patent Office is asking the Court to reconsider its 
decision. 

AT&T'S PROPOSED TARIFF SCHEDULE COULD RESULT IN 
"LESS SERVICE AVAILABLE TO THE PUBLIC FOR MORE MON
EY TO THE TELEPHONE COMPANY", according to a peti
tion filed with the Federal Communications Commis-

DATE OF NUMBER OF MFR'S TOTAL NUMBER OF MFR'S TOTAL 
FIRST I NSTAL- I NSTAL- UNFILLED UNFILLED 

INSTALLATION LATIONS LATIONS ORDERS ORDERS 

5/65 58 5 
12/64 31 3 
8/65 17 1 

12/66 4 1 
12/66 9 0 
1/68 8 34 
1/68 4 15 

9 
12 

2 
3/68 1 

2 
2 

3/68 102 
72 

9/67 7 
1 

1268 1 426 
C 2074 E C 500 E 

3/66 26 19 
10/67 8 34 10 29 

6/68 0 0 5 E 5 E 

12/62 32 2 
5/68 1 33 11 13 

Siemens Aktiengese11schaft 2002 54,000 (Deutsche 6/59 42 
Munich, Germany 3003 52,000 Marks) 12/63 34 1 

4004/15/16 19,000 10/65 70 15 
4004/25/26 32,000 1/66 31 8 
4004/35 46,000 2/67 69 61 
4004/45 75,000 7/66 59 40 
4004/55 103,000 12/66 4 2 
301 2000 1 14 
302 4000 9/67 13 8 
303 10,000 4/65 67 8 
304 12,000 14 20 
305 14,000 11[67 21 425 26 203 

Union of Soviet Socialist BESM 4 C C 
Republics BESM 6 C C 

MINSK 2 C C 
MINSK 22 C C 
MIR C C 
NAIRI C C 
ONEGA 1 C C 
ONEGA 2 C C 
URAL 11/14/16 C C 

and others 2500 E 700 E 

II. Non-U.S. Manufacturers, TOTAL - 6800 E 2000 E 

Combined, TOTAL - 74,000 E 25,300 E 
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sion by Photo Magnetic Systems, Inc., the manufac
turer of the patented "Comput-A-Phone" Touch-Tone 
telephone time-sharing system. 

The petitioners said that the proposed revised 
tariff to retain the same or even stronger' controls 
over so-called foreign attachments (customer-provided 
equipment) was in direct contradiction to the FCC's 
Carterfone decision handed down last Sept. In that 
decision, the FCC held that AT&T must allow users 
to connect any device to their lines that will be 
beneficial to the user, providing it does not inter
fere with the telephone network itself or another 
user's activity within the system. 

Under AT&T's proposal, the customer would have a 
choice of using his own data terminal equipment on 
telephone lines, or using the Data-Phone data sets 
provided by the company. If he chooses to use his 
own equipment, AT&T would connect it to the termin
als with a protective device which would limit sig
nal levels -- and for which he would pay a monthly 
charge of about $2.00. 

The petition filed by Photo Magnetic Systems 
claims that this protecting device could be easily 
built into the independent manufacturer's equipment 
"at li t tIe cost and wi th no installation charge or 
recurrent rental required". 

IBM COHP. HAS ANNOUNCED THAT NO LATER THAN JULY 1, 
1969, IT EXPECTS TO "MAKE CHANGES IN THE WAY IT 
CHARGES FOR AND SUPPORTS ITS DATA PROCESSING EQUIP
MENT". The company has been "re-examining its 
methods of doing business in the United States to 
determine what support services should be separately 
offered and priced to better meet the future re
quirements of all users of IBM equipment". 

The study is reportedly being made as the result 
of the need for increasingly complex and comprehen
sive systems support, and new support requirements 
coming from leasing companies and other owners of 
IBM equipment as they relocate and reapply their 
systems. Speculation is that the company will prob
ably begin charging separately for certain types of 
software, instead of including software as part of 
the purchase agreement for a computer. 

IBM said that until the study is completed and 
results are announced, it will continue to do busi
ness in the same manner it has in the past. 

THE DEPT. OF DEFENSE HAS ADOPTED THE NEW USA STAN
DARD COBOL, and all Cobol compilers delivered to 
the department after Jan. 1, 1970 must either pro
vide for the full standard or one of the new stan
dard subsets. The USA Standard Cobol was adopted 
by the USASI (United States of America Standards 
Institute) last August, and copies are expected to 
be available early this year. The Dept. of Defense 
is the largest user of computers in the government. 

THE 196Y ACM NATIONAL CONFERENCE HAS ISSUED A CALL 
FOR pAPERS TO BE SUBMITTED BY FEB. 17, 1968. Areas 
of interest are: Organization of Large Files / On
line Automatic Indexing and Classification / Simu
lation of Continuous, Discrete Systems / New Appli
cations of Simulation Techniques / Selection and 
Training of Computer Personnel/Administrative 
Applications in the University / Computational Tech
niques in Civil Engineering / Data M~nagement for 
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Urban Planning / Techniques for Symbolic and Alge
braic Manipulation / Computer Graphics / Computer
Assisted Instruction / Design Automation / Language 
Implementation Tables and Techniques / Artificial 
Intelligence / Data Transmission for Online Termin
als / Certification of Numerical Routines / Inter
active Numerical Analysis / General-Purpose Mathe
matical Programming Systems / Online Programming 
Languages: Alternative Approaches / General-Purpose 
Languages / Development and Operation of Remote 
Access Utilities / Pricing Strategies for Computing 
Centers / Realtime Systems -- Operations and Appli
cations / Testing and Conversion of Realtime Systems 
/ Systems Acceptance Criteria / Evaluation of Com
puter Installations / Numerical Analysis / Automatic 
Numerical Analysis / Time Sharing Networks / Re
source Allocation and Scheduling / Automata Theory 

Computabili ty / Biomedical Data Processing. 

Those planning to submit a paper should send a 
postcard giving a short description, working title, 
name, affiliation, business address, and telephone 
immediately to Ward Sangren, ACM 69 Technical Pro
gram Chairman, P.O. Box 2867, San Francisco, Calif. 
94126. Five copies of the entire paper are due no 
later than Feb. 17. 

The 1969 ACM National Conference is scheduled 
for August 26-28 at the San Francisco Civic Center. 

GAEL BURNS, ART DIRECTOR AT HONEYWELL'S ELECTRONIC 
DATA PROCESSING DIV., HAS WON A PLACE IN THE "GRAPHIS 
ANNUAL". "Graphis", published in Zurich, Swi tzer
land, receives more than 17,000 entries from art 
directors in 40 nations each year. Judges select 
about 1000 for publication. Burns' winning entry 
was a brochure he designed for a computer program
ming package called FACILE. 

THE POSSIBILITY OF FORMING A TRADE ASSOCIATION FOR 
MANUFACTURERS OF COMPUTER PERIPHERAL EQUIPMENT was 
discussed by such manufacturers and a few mainframe 
manufacturers at the Fall Joint Computer Conference 
in San Francisco last month. 

The four general purposes of the organization 
which were agreed upon are: (1) To create a center 
that will gather, process, and disseminate informa
tion on what types of computer equipment are cur
rently available from the group's members; (2) To 
establish a liaison committee to work in the area 
of government business; (3) To explore the possibi
lity of developing some form of standardization in 
computer peripheral interfacing; and (4) To study 
the feasibility of creating a nationwide service
maintenance organization. 

The organization structure and charter is ex
pected to be presented for approval during the 1969 
Spring Joint Computer Conference. Manufacturers 
who will work out the organizational structure in
clude representatives from Hewlett-Packard, Palo 
Alto, Calif.; Houston Instrument, Houston, Tex.; 
and Bryant Computer Products, Walled Lake, Mich. 
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Make Profits for Your Company 
and More Money ,for Yourself! 
..• ENROLL In North Amerlcanfs New 
HOME STUDY COURSE in 
Systems & Procedur 

North American Correspon· 
dence Schools has guided 
thousands of ambitious 
men and women to success 
through its accredited 41Jj1llllll1_fI!!! 
Home· Study Courses in 
many fields. .J!II!!~~n.~ 

NOW NORTH AMERICAN ANNOUNCES its 
new 50· lesson Course in Systems & Procedures. Written 
and edited with the help of acknowledged leaders.in the 
systems and procedures field and sponsored by the Sys· 
terns & Procedures Association, this is a complete, compre
hensive, authentic and up-to
date correspondence course. on 
systems and procedures. 
If you would like to "preview" 
the Course without obligation, 
just mail the coupon for FREE 
fact-filled CAREER OPPOR: 
TUNITY BOOKLET, plus full 
details on the North American 
·Institute of Systems and Pro
cedures. There's no cost or obli
gation-now or ever. No sales· 
.man will call. Maii the coupon 
today .. 

For Training Re·Training 
INDUSTRY PERSONNEL ••• 
North American's Course 
in systems and procedures 
is designed for those now 
in Systems Departments 
who want to broaden, 
brush up on or "fill in 
gaps" in their knowledge 
of the subject ... for com· 
panies - both large and 
small-who desire to train 
their own personnel in 
systems and procedures 
. .• and for beginners who 

I' desire a knowledge of 

G)Ch Z
% SPECIAL DISCOUNTS systems and procedures. 

:. ,~ . AVAILABLE for 
I" MultIple Enrollments from the same Company 

NORTH AMERICAN INSTITUTE OF SYSTEMS & PROCEDURES 
Dept 3621,4401 Birch Street, Newport, California 92660 

Designate No. 15 on Reader Service Card 

C&A CLASSIFIED COLUMN 

Use economical C&A Classified Ads 
to buy or sell your computer and data 
processing equipment, to offer ser
vices to the industry, to offer new 
business opportunities, to seek new 
positions or to fill job vacancies, etc. 

Rates for Classified Ads: 90~ per 
word - minimum, 20 words. First 
line all capitals - no charge. Ads 
must be prepaid. 

Send copy to: Computers and Auto
mation, 815 Washington Street, New:'" 
tonville, Mass. 02160. Telephone: 
617-332-5453. 

Deadline for Classified Ads is the 
10th of the month preceding issue. 

UNIVAC 9300 TAPE SYSTEM 
for immediate delivery under 2 to 5 
year lease. Attractive monthly rental. 
16K, 4 tape drives, card-read punch, 
1200 line-a-minute printer. 
Call Mr. Nogueras at 516-931-5600. 

TELETYPE MODELS 33 and 35 
required in good repairable condition. 
Send details including serial number, 
price required, etc. Box No. 202, 
Computers and Automation 

74 

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 entry 
consists of: patent number / inventor{s) 
/ assignee' / invention. Printed copies 
of patents may be obtained from the 
U.S. Commissioner of Patents, Wash
ington, D.C. 20231, at a cost of 50 cents 
each. 

November 5, 1968 

3,409,877 / Michael E. Alterman, Mata
wan Township, Monmouth County, 
Donald W. Huffman, Shrewsbury, and 
Frank S. Vigliante, Piscataway Town
ship, Middlesex County, N. J. / Bell 
Telephone Laboratories, Incorporated, 
New York, N. Y., a corporation of 
New York / Automatic maintenance 
arrangement for data processing sys
tems. 

3,409,880 / Gerald M. Galler, Washing~ 
ton, D. C., and Ernest J. Porcelli and 
Laszlo L. Rakoczi, Phoenix, Ariz. / 
General Electric Company, a corpora
tion of New York / Apparatus for 
processing data records in a computer 
system. 

3,409,881 / Mitchell P. Marcus, Bing
hamton, and Cyril J. Tunis, Endwell, 
N. Y. / International Business Ma
chines Corporation, Armonk, N. Y., a 
corporation of New York / Nondestruc-

tive read-out storage device with 
threshold logic units. 

3,409,882 / James R. Sweet and -Louis 
D. Stevens, Saratoga, and Jack O. 
Hildebrand, San Jose, Calif. / Inter
national Business Machines Corpora
tion, Armonk, N. Y., a corporation of 
New York / Digital concept coordina
tion information retrieval system. 

November 12, 1968 

3,411,022/ Lucien Budts, Paris, France / 
Thomson Automatismes, Cnatou, 
France, a corporation of Fran'ce / 
Logical circuits. 

3,411,137 / George Aneurin Howells and 
Geoffrey Allen Hunt, Aldwych,Lon
don, England I International Standard 
Electric Corporation, New York, ~. Y., 
a corporation of Delaware / Dat~ pro
cessing equipment. 

3,411,146 / Richard E. Knutson, Albu
querque, N. Mex. / The United 
States of America as represented hy the 
United States Atomic Energy Com
mission / Digital data sorting logic 
system. 

3,411,149 / Rabah Shahbender, Prince
ton, N. J. I Radio Corporation of 
America, a corporation of Delaware / 
Magnetic memory employing stress 
wave. 

November 19, 1968 

3,412,255 / Edward L. Krieger, St. Paul, 
Minn. / Sperry Rand Corporation, 
New York, N. Y., a corporation of 
Delaware / Character recognition sys
tem using selectively positioned light 
conducting rods and including conver
sion to excess three binary code. 

3,412,261 / Charles W. R; Hickin and 
Richard P. Quinlivan, Binghamton, 
N. Y. / General Electric Company, a 
corporation of New York / Analog 
voter. 

ADVERTISING INDEX 
Following is the index of advertisements. Each item con
tains: Name and address of the advertiser / page number 
where the advertisement appears / name of agency if any. 

Aries Corp., Westgate Research 
Park, McLean, Va. 22101 / Page 
4 / Stackig & Sanderson, Inc. 

Computer Machinery Corp., 2000 
Stoner Ave., Los Angeles, Calif. 
90025/ Page 6 / Hall & Levine 
Advertising 

Digital Equipment Corp., 146 Main 
St., Maynard, Mass. 01754 / Page 
31 / Kalb & Schneider Inc. 

Houston Instrument Co., Div. of 
Bausch & Lomb, 4950 Terminal Ave., 
Bellaire, Tex. 77401 / Page 9 / 
Ray Cooley & Associates, Inc. 

Institute for Scientific Information, 
325 Chestnut St., Philadelphia, Pa. 
19106 / Page 75 / Greene Towne 
Associates, Inc. 

Management Information Service, 
P. O. Box 252, Stony Point, N. Y. 

10980 / Page 7 / Nachman & Shaf
fran, Inc. 

North American Institute of Systems 
& Procedures, Dept. 3621, 4401 
Birch St., Newport Beach, Calif. 
92660 / Page 74 / France, Free & 
Laub, Inc. 

Randolph Computer Corp., 200 Park 
Ave., New York, N. Y. 10017 / 
Page 63 / Albert A. Kohler Co. 

Raytheon Computer Corp., 2700 S. 
Fairview st., Santa Ana, Calif. / 
Page 3 / Martin Wolfson 

Univac Div. of Sperry Rand, 1290 
Ave. of the Americas, New York, 
N. Y. 10019 / Page 76 / Daniel & 
Charles, Inc. 

Varian Data Machines, 2722 Michel
son Dr., Irvine, Calif. 92664 / 
Page 2 / Hixson & Jorgensen, Inc. 
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Why should a software consultant 
be attending seminars on lSI Tapes? 

The Institute for Scientific Information, the firm that pioneered the 
commercial development of systems for the selective dissemination 
of information with its ASCA ® systems, also leases lSI Magnetic 
Tapes. These tapes provide the only multidisciplinary data base in the 
world which provides access not only through word-search, but also 
through a unique method of citation indexing. 

If yours is a software firm, you may have a client who can use lSI 
Magnetic Tapes for in-house SDI and retrieval services. There are 
numerous successful lSI tape-based systems operating now in the 
United States, Canada and Europe. Your customer's could be the next. 

But every computer man knows that it takes more than a computer 
and a debugged program to get a system operating on his specific 
computer. And our existing and future clients know this because 
we tell them so. Each customer starts out with SDI in mind, and the 
software men at each installation make changes tailored to the indi
vidual client's needs. While lSI provides the data base and basic util
ity program, you provide the rest, according to your range of services. 

If you would like to work with a data supplier that understands your 
problems and those of your clients, then lSI is the place to seek out 
for a lecture-seminar that will tell you not only how to get more out of 
SDI personally, but also how your customers can get more out of you. 

For further information call or write Mr. Randall R. Graham, Marketing 
Coordinator, lSI, 325 Chestnut St., Philadelphia, Pa. 19106, Telephone 
(215) 923-3300. In Europe: contact Mr. Anthony Cawkell, 132 High Street, 
Uxbridge, Middlesex, England. Telephone Uxbridge 30085 or Mr. Peter 
Aborn, 6 Square Moncey, Paris 9, France. Telephone TRI 6738. In Japan: 
contact Mr. Takashi Yamakawa, Tsutsumi Building, 13-12 l-chome, Shim
bashi Minato-Ku, Tokyo, Japan. Telephone (591) 5181-6. 

c~c® 

Institute for Scientific Information 325 Chestnut 51. Phila" Pa.19106,U5A D~D 
Designate No. 14 on Reader Service Card 



Supersonic air travel, rapid transit roughly the si~e of California. 
monorails and rockets to the moon get all 100 million pe~le. And most of them 
the publicity. ::.:l}ev.:r~n<!:9nr:anr6a:d !if-ansP9.!'ta tion. 

Railroads seem to go about their ~ ... :~;. ;y •• ;: •• T~at's'why p"asse~ge-r~:and freight 
business more quietly. Yet theY're~ke.~ping ;,~d1hrilEdlre foreVer on the rise and have to 
abreast of a fast moving world with the be run on incredibly tight schedules. 
most advanced industrial design and This isn't easy when you're handling 
engineering. 16.5 million people and 563,000 tons of 

And the most modern computer freight every day. 
technology. Like the UNIVAC@ Real-Time But the JNR does it. And with the help 
System. of the UNIVAC 490 manages to provide some 

Take, for example, the Japanese of the fastest and safest train rides in the 
National Railways, one of Asia's largest world. And some of the most comfortable 
enterprises. and punctual. 

If it weren't for the JNR, Japan The UNIVAC 490 serves as a nucleus 
wouldn't be able to move the 100 million for integrated work in cost accounting, 
people that are crammed into an area settlements, assets, payroll, purchase and 

stores, workshop control, and statistics on 
personnel and health programs. 

Univac is working for a number of 
railroad systems-from the newly formed 
Penn Central; the French National; 
C&O /B&O; Great Northern - to the Boston 
and Maine; Spokane, Portland and Seattle; 
Bessemer and Lake Erie. 

Univac systems are working around 
the clock and around the world for industry, 
education and government, to help people go 
where they want to go faster. 

UNIVAC 
Univac is saving a lot of people a lot of time. 

...JL 
-'''-St=E~Y RAJ\D 

Designate No. 31 on Reader Service Card 

This isn't exactly . 
the Chattanooga Chao-Chao. 

The Bullet Train is the world's fastest. It speeds by Mount Fuji every day at 125 mph. 
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