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Not “people talk,” of course. It’s “machine talk”—
made possible by Bell System DATA-PHONE service.

This new service gives business machines a “voice.”
It converts machine data (like that on the tape) into a
tone language which is sent over telephone lines, then
is reconverted instantly into its original form at the
receiving end.

Vast quantities of business data can be transmitted
this way—billing information, inventories, sales orders,
payroll and production figures—at incredible speed.

Data handled in 10 minutes by DATA-PHONE service
would take the average secretary seven hours to type!

What’s more, DATA-PHONE service enables you to
send business data over regular telephone lines at reg-
ular telephone rates.

This dramatic, new service is saving time and cutting
costs for companies all over the country. Could it do
as much for your firm? Talk with one of our Communi-

cations Consultants and find out. Just call your Bell

Telephone Business Office and ask for him.

BELL TELEPHONE SYSTEM
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MUST

W every computer be bound by the principles established
for the first computers 16 years ago?

W the split-second reaction of a computer be forever
limited by the time-consuming mnecessity for operator
intervention?

B computer users be content with a conventional com-
puter which was NOT designed or built to make effective
use of higher level languages?

W the language of computers be irrevocably ortented more
to machine than to man?

W computer users, hearing about the advantages of
problem oriented hardware from computer experts, be
satisfied with anything less?

NO to all five questions. Because Burroughs B 5000
Information Processing System has blasted the 16-year-
old mold that has shaped all computer coneepts up
to now.

The B 5000 schedules its own jobs, assigns its own
peripheral units and handles its own interrupt condi-
tions. It processes several programs at the same time,
handles its own file identification, and generally saves
user, programmer and operator the cost and bother
of the thousand and one details for which other systems
are so often criticized.

In addition, the B 5000 was specifically designed to
utilize the higher level languages of ALGOL and
COBOL. The B 5000 is the first—and so far the only
—American computer to integrate ALGOL and
COBOL compilers into basic system design.

Must you have more details for a serious consideration
of the B 50007 By all means. Call our local branch and
let our Systems Counselor give them to you. Or first
read our booklet “The B 5000 Concept.” Address

your request to us at Detroit 32, Michigan.
Burroughs—TM
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The far-reaching possibilities
of NCR’'s amazing new

Consider the promise of NCR's revolution-
ary optical scanner.

Now, it makes possible the direct processing
of printed datd without having to convert
that data into “machine language” such
as punched cards or punched tape.

It saves time and money by processing data
that was obtained automatically in making

NCR PROVIDES TOTAL SYSTEMS—FROM ORIGINAL ENTRY TO FINAL REPORT-—
THROUGH ACCOUNTING MACHINES, CASH REGISTERS OR ADDING MACHINES, AND DATA PROCESSING
The National Cash Register Co.+1,133 offices in 120 countries+78 years of helping business save money

reading machine!

original entries.

It reads and analyzes cash register tapes
at the speed of 520 characters per second.

It processes printed data from adding ma-
chines and accounting machines as well,

Optical Scanning unlocks a whole new di-
mension in the simplification of paper work
—for businesses large or small. NCR’s read-

ing machine shortens the time required to
prepare reports...and helps answer to-
day’s problems today.

This exciting new development is another
example of NCR’s dedication to providing
the finest in Total Systems to make your
business life better. Let your local NCR rep-
resentative explain how this can help your
business. —
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‘What's new at RCA
is news in EDP

RCA ADDS NEW
SCIENTIFIC CAPABILITY
TO THE LOW COST,
HIGH CAPACITY 301

RCA’s 301, today’s best investment in low-cost com-
mercial EDP, is now the best buy for commercial and
scientific computer power at low cost.

TOTAL EDP CAPABILITY. The new RCA 301 gives you
total EDP capability. With this capability you get greater
efficiency for your rental dollars, can schedule time for
both technical and business assignments. Use the 301 for
all your routine EDP business accounting needs. And
use it for statistical, analytical and control problems.
Assign mathematlcal tasks to the new 301 and free
professional time for creative work.

MANY NEW WAYS TO USE RCA 301. Open up new possi-
bilities in your day-to-day data processing with this new
301. For instance—replace several smaller, less efficient
computers with one 301. Or—if you have conflicts with
time-sharing a large computer, give critical departments
their own 301. Or—if you have an outdated computer
that’s slowing down work, replace it with a 301. You may
well save half the cost to do the same job!

EXTENSIVE SOFTWARE COVERAGE. RCA makes avail-
able a variety of scientific sub-routines—for matrix
operations, linear programming, statistical analysis,
curve-fitting, double precision floating point, etc., plus
Scientific and Bell Interpreter systems, UMAC (an
Algebraic Compiler which employs Fortran mathemati-
cal statements), and 301 Fortran.

Check the specifications below and find out what the
new 301 features can do for you. Then contact RCA
Electronic Data Processing, Cherry Hill, Camden 8, N.J.

o An entire family of new fast  storage of operands and for address
circuitry arithmetic instructions,  field modification.

including: « Approximately 6000 floating or
fixed point fixed point eight digit add/subtract
floating point and 2000 floating or fixed point

. R multiply/divide operations per
16 digit accumulator manipulation secong.y{With 2 digpit exponentpin
and shifting facilities floating point.)

o This new instruction format e Three index fields for address
allows the use of bit indicators for  modification.

The Most Trusted Name
in Electronics

@



Readers’and

Editor’s Forum

FRONT COVER: THE OWL
AND THE COMPUTER

The scrubby little barnyard owl on the cover is
tcaming with a modern electronic computer to study
some ol the mysteries of the nervous system. The
owl’s name is Orpheus; the computer, a GE-225.

Dr. Lawrence Stark, a neurologist at the Massachu-
setts Institute of Technology, is using Orpheus, an
Otus asio owl, in a pioneering study of pupillary sys-
tems. This and other experiments are aimed at de-
velopment of a clearer understanding of human nerve
and brain disorders such as Parkinson’s disease.

Dr. Stark’s specific interest in Orpheus is in the
servomechanism controlling the pupil of the eye. His
neurology group selected the eye for study because it
is representative of other body systems and because
it is externally located and easily observed.

The General Electric computer records the experi-
mental data and takes complete closed-loop control
ol the problems introduced by Dr. Stark and his as-
sociates in the school’s Electronics Systems Laboratory.
The computer reacts faster—it can take a reading every
1/1000 of a second—than nature’s servomechanism
linking the eye with the brain.

For the experiments, the owl is carefully and com-
fortably placed in a pupillometer harness. Two
devices, one a tiny light source and the other an
infrared photocell, are trained on the pupil of the
subject’s eye.

The computer is programmed to direct a light
beam of a certain intensity on the pupil. The beam
causes no discomfort or damage to the eye. After the
light passes through the pupil, it stimulates the photo-
sensitive cells of the retina, sending electric nerve
impulses to the brain.

The brain, then, analyzes the disturbance and sends
a signal back to the pupil, causing it to contract. The
time required for this circuit to be completed and the
degree of dilation or constriction are recorded and
analyzed by the computer.

As the reading from the photocell enters the com-
puter and is recorded, the computer automatically
introduces a different light intensity and starts the
process again.

Through these experiments Dr. Stark and his as-
sociates are working toward the development of clearer
definitions of some of the design principles which
occur in the natural evolution of nature. It is his
hope that they can then transfer these principles to
man-designed electronic and mechanical systems.

AMERICAN COMPUTERS—A VIEW
FROM POLAND

International computer crosstalk was promoted by
the presence of a leading Polish computer expert at

8

the National Meeting of the ACM last month. Dr.
Wiladyslaw Tarski of the Computer Center at the
Polish Academy of Sciences came to the meeting pri-
marily to present a paper on an external language for
the Soviet-built URAL-II computer.

However, Dr. Tarski, in an interview with an editor
of C&A had some provocative things to say about the
American computer industry. He commented, for
instance, that “there are presently in Poland a total
of 10-20 computers, but we expect that there will be
about 50 in 1965. There are two foreign computers: a
URAL-II of which two more are on order, and the
National Elliott 803 of which one more is on order.
We are unable because of trade restrictions to buy any
American-made computers directly. However, we are
too poor to choose anything but the best, and the
LEuropeans have some fine competition for you.

“Why don’t you Americans, with your fine technical
capability, make such a fine computer as the Danish
Disadec. This computer has a working ALGOL com-
piler, 1,024 words of core storage, and 12,000 words of
drum storage. The access time from the drum is only
23 usec. It can perform 20,000 operations per second,
and it has a total weight of only 1,100 lbs. And the
Disadec only costs $110,000, without magnetic tape
units.

“The Swedish people are also. making some fine
memory systems that are comparable with your own,
and far more economical.”

On the role that computers are playing in Poland’s
economic development, Dr. Tarski noted, “There is
about to be some significant advances in the applica-
tion of computers in economic planning in Poland.
A ‘sensation’ report is soon to be released on the use of
computers to control housing development, and in the
general construction industry. You know, we are about
to suffer from a demographic peak due to a high rise
in population soon after the war and before there
was an active interest in birth control. To find hous-
ing and schools for this peak of people has to be a
thoroughly planned operation, and a computer will be
used to schedule this development. In fact, at the
Warsaw computer center, the bread and butter group
is the econometrics group who have been doing fine
work in the field.”

FJCC 62 FEATURES ANNOUNCED

A varied program, offering 35 papers on the latest
EDP developments by over 60 international authori-
ties, has been arranged for the 1962 Fall Joint Com-
puter Conference, December 4-7, Sheraton Hotel,
Philadelphia.

The conference will be keynoted by Robert C. Sea-
mans, Jr., associate administrator of NASA, who will

(Please turn to Page 42)
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OUR SPECIALTY

Since 1952, EAI plotting equipment has been applied to a steadily lengthening list of data reduction applica-
tions — from simple, manual point plotting to high-speed magnetic tape input contour plotting. Again and
again, the flexibility, speed and extreme accuracies of EAl plotters have dictated their selection over compet-
ing instruments. 0O EAl standard plotters include 11"x 17", 30"x30”", and 45"x60” boards. Operation can be
either off-line from punched cards, punched tape and magnetic tape, or on-line with various computers. Output
modes include point, line, symbol, and contour plotting. Plotting speeds up to 4500 line segments per minute
can be provided. Reliability is assured by solid-state circuifry and superior mechanical design. @ You can draw
upon EAl's wide application and design knowledge by describing your requirements. Write for information,
detailing your needs, today.

See this product demonstrated at our Booth No. 1372 at the ISA Show

in New York City, October 15-18
ELECTRONIC ASSOCIATES, INC. Long Branch, New Jersey

COMPUTERS and AUTOMATION for October, 1962 9




Automatic Data Processing In The
Internal Revenue Service

William H. Smith

Assistant Commissioner
Internal Revenue Service
U. S. Treasury Dept.
Washington 25, D. C.

The mission ol the Internal Revenue Service is to
administer the Federal tax laws.

The art of administering Federal tax laws is doing
a job which is almost unlimited in scope—with lim-
ited resources.

The special function of automatic data processing
(ADP) in the Internal Revenue Service—in tax ad-
ministration—is to enlarge and strengthen these lim-
ited resources, to give us the means and the capacity
to make the job of tax administration one of manage-
able proportions.

Our ADP system was conceived about 4. years ago,
and it came to life early this year. Although it is not
scheduled to reach operational maturity for about 5
years, we believe that the objectives involved in
strengthening our resources will be realized in [ull
measure—and with extra dividends besides.

Our cxperience with ADP to date has been very
gratifying.  Apart from those situations ordinarily
encountered in launching a computer system, our
greatest difficulty has been to resist the temptation
to overload the system. There is a continuing need
to practice restraint and to hold oft the conversion
ol applications until the system gains strength and is
ready to absorb with facility operations now per-
[ormed manually.

Need for ADP

With this as an introduction, let’s provide a per-
spective with a few words about the forces in Federal
tax administration that gave rise to our ADP system.

The major physical or tangible factor was paper—
hundreds of millions of documents annually moving
in and out of the Service. Specifically, the Service
receives a torrent of paper that includes

—=61 million individual income tax returns;

—96 million tax returns of all kinds;

—350 million information returns;
and much more. The Service mails

—90-0dd million blank forms;

—40 million refunds; and

—millions of bills and notices.

And the volume grows every year.

Our limited resources, which I mentioned earlier,
were hopelessly inadequate to cope with, and exploit,
this kind of volume. We were forced to do what we
could, and leave the rest undone. Under this kind
of pressure, our tax administration gap—representing
what we couldn’t accomplish—widened year alter
year.

A related and perhaps more critical problem in
tax administration was lack of a master file of tax-
payers—a single, central point at which we could
identify every taxpayer, and record all transactions

10

How ADP is putting a sharp probe into the paper-
work, pocket, and conscience of the taxpayer —
as it helps to close the tax administration gap.

reflecting his current tax status. I’ll have more to say
about the master file later, but the point should be
made here that it was a practical impossibility to
build a master file without an ADP mechanism.

We had the raw material, then—these hundreds of
millions of documents—in over-abundance, but be-
cause of the staggering proportions of the processing
and association job, we lacked the resources with
which to do anything about it.

Out of these conditions grew the idea and then the
design and organization of our ADP system.

Organization for ADP

The over-all structure of the Internal Revenue
Service was well suited to accommodate an ADP or-
ganization.

Very briefly, we have 62 district offices where the
main enforcement job of the Service is performed—
collection, tax audit, and intelligence. In addition,
there are 9 regional offices for the general supervision
and support of the districts, and for the performance
of certain operating functions (alcohol and tobacco
tax supervision and the appeal of tax determinations)
which can best be performed at a semi-centralized
level. Then, capping the structure, we have our Na-
tional Office in Washington, D. C., which is organized
by functions: Compliance, Technical, Planning and
Research, Administration, Inspection and, now, Data

Processing. Each function is headed by an Assistant

Commissioner who reports to the Commissioner and
his Deputy.

Onto this structure, we have grafted several elec-
tronically equipped regional service centers and a
National Computer Center. The entire operation is
headed by an Assistant Commissioner for Data
Processing who provides broad program and systems
direction.

In broad terms, our main paper processing opera-
tion is to be transferred to these regional service
centers. These centers, working in tandem with the
National Computer Center—and we’ll see some ex-
amples of how they’ll work later—will perform a
complete processing and revenue accounting opera-
tion for the district offices, and provide the personnel
of these offices with up-to-date intelligence of a kind
and quantity which was a practical impossibility be-
fore ADP.

In designing the ADP system and organization, we
had to provide for easing it into our over-all opera-
tion by stages. The system represents such a complete
change that Servicewide installation in a single stroke
could have produced crippling dislocations in organi-
zation, systems, and personnel.

COMPUTERS and AUTOMATION for October, 1962
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On January 1 of this year our first regional service
center went into operation—in Atlanta. The Atlanta
Center is servicing our district offices in 7 South-
castern states. ‘At the same time, the National Com-
puter Center went into operation in Martinsburg,
West Virginia, with an IBM 7070 and peripheral
equipment; and it is here that the Master File of
taxpayer accounts will be maintained. The next re-
gional center scheduled to come off the planning
board and into operation is the one that, beginning
on January 1, 1963, will service the 7 district offices
making up our Philadelphia Region in the States of
Pennsylvania, New Jersey, Delaware, and Maryland.
Over the next few years the remaining centers will
be gradually phased into the system—and ADP will
have become an accomplished Internal Revenue
Servicewide fact.

Accounting Under ADP

Moving in now for a closer look at the system, I
believe that its impact on our internal accounting
methods would be of some interest. To begin with,
under ADP the major revenue and refund accounting
operations will move from the district offices to the
regional service centers. The move will shift revenue
accountability from our 62 district directors to our
regional service center directors. Some idea of what
this means in dollar terms can be gathered from the
fact that in 1961 our district director in the Anchor-
age District collected and was accountable for about
$66 million; the figure for the Manhattan District
came to $13.6 billion, with the other districts coming
in between these extremes for a grand 1961 total of
$94.4 billion.,

Under ADP, the general ledger, supporting jour-
nals, and data control accounts will be maintained at
each regional service center instead of at each district
office. Data for posting these accounts will come from
two sources: From district offices will come a flow of
summarized predetermined totals, as in the case of
certificates of deposits made by district ofhces. Also
from the district offices to the service centers will
come a continuing stream of returns and documents
reflecting transaction data affecting taxpayers’ tax lia-
bility—prepayments, payments, audit adjustments,
and the like. These data will be recorded on mag-
netic tape, and the summary print-outs posted to data
control accounts, including the general ledger. From
the National Computer Center will come recapitula-
tions of totals of detailed registers and vouchers pro-
duced on tape by the computer from input trans-
actions or from computer-generated data printed as
outputs for posting to control accounts. Also from
Martinsburg will come reels of magnetic tape peri-
odically bringing each taxpayer’s account up to date
in terms of his total outstanding tax liability, includ-
ing penalties, refunds and all other pertinent tax
settlement information.

Districts now maintain unit ledger cards [or ac-
counts receivable—a separate card for each taxpayer,
for each tax period, and for each type of tax. As
accounts become delinquent, a transcript of pertinent
data is prepared and distributed to revenue officers
for follow-up action. This entire receivable mainte-
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nance operation will be transferred to one point,
Martinsburg, where the whole operation will be elec-
tronically telescoped—and where for the first time,
through the master file, all receivable records will be
pulled together.

The entire detail accounting operation, in fact,
which is now done manually in district offices—Dby
typewriter, adding machine, and bookkeeping ma-
chine—will be performed clectronically at the centers,
except for final postings of totals to the ledger and
journals, and except [or some miscellancous accounts
which will still be maintained in the districts. The
nature and characteristics of the computer system will
also make it possible to do away with many sectional
controls now manually hand-posted, without affecting
the internal control aspects of the accounting system.

Advances in Tax Management

Although ADP’s contribution toward a streamlined
accounting operation is quite important, it means a
great deal more to us than a mechanism for effi-
ciency—a device which can perform electronically
tasks that used to be performed manually. The cen-
tral significance of ADP to the Revenue Service is"its
capacity to produce data and intelligence which will
enable us to achieve broad, across-the-board advances
in tax management of a character and degree we
could not heretofore hope for.

Let’s look at a few.

Master File

[ referred carlier to the master lile—the master file
ol taxpayers. Although it would be clearly overstating
it to say that without & master file the Service was
operating blindly, I believe it would be fair to say
that we have been operating myopically.  Consider
just part of the picture—practices in filing returns:

——62 million individual and fiduciary returns, and
6 million declarations of estimated tax, being
filed in 62 districts—with many individuals, be-
cause of population mobility and for other rea-
sons, filing in one district one year, another
district in the next year, and even a third dis-
trict in the third year.

—One million partnership returns filed in 62
districts, with partners often filing their indi-
vidual income tax returns in districts other than
the one in which their partnership Forms 1065
are filed.

—Opver 1 million returns for corporations, many
of them closely held, filed in 62 districts, with
the principal officer-stockholders filing their Form
1040 in districts other than the one in which the
corporation filed its Form 1120.

Consider next the receipt by the Service ol 100
million information returns a year reporting pay-
ments to individuals ol dividends, interest, and cer-
tain other income by names ol individuals, and the
virtually impossible job of processing and matching
an information return for J. Randolph Doe with his
tax return filed under the name of John R. Doe—
and perhaps diflerent addresses.

Consider,, finally, the problems involved in asso-
ciating data from all these documents and a systein
of internal accounting under which the tax liability

11



of a single individual or corporation for different
types of taxes, and for different tax periods, was
maintained separately—in separate accounts.

Consider, then, these oversimplified statements of
just these situations (there arce others), and there may
be little difficulty in visualizing the operational handi-
caps under which we have had to function without
ADP—and what a master file of taxpayers created by
ADP can mean to the tax administrator.

The concept of the master file is simple. Through
association of data electronically, we will have a re-
vealing tax profile of every individual and business
tax entity in terms ol:

—How much he owes the Government by type ol

tax and tax year;

—How much the Government owes him;

—Wahat returns he must file, and when, and whether

he has in fact filed them; .

—His payments to the Government, and refunds

to him; .
—His income during the year as reported to the
Service on information returns; and

~—Similar and related data.

The file, when we complete it, will contain some
78 million taxpaying entities, about 6 million of them
business establishments. It will be maintained on
magnetic tape, will be updated weekly, and will in-
clude in each record-tax base and tax settlement in-
[ormation for each entity’s most recent 3 years of tax
history, thus showing us significant patterns and
trends about each taxpayer.

In summary, the other than professional operations
of the Service—processing, matching, bookkeeping,
and many other tasks—will have been performed by
machine, leaving district office staffs free for personal
contact with the taxpayers.

Other Uses

There are other benefits to be derived from the
system. The identification of those who fail to file
returns is one. Still another is represented by a long
forward stride in the processing of refund claims, all
of which henceforth will be passed against the master
file before being approved to determine whether the
claim is a duplicate, or perhaps even fraudulent, or
whether the taxpayer’s record shows an unsatisfied
indebtedness for the same or another tax for the
same or a prior tax period.

Selection of Returns for Audit

A third will involve the automatic selection of re-
turns for audit by revenue agents. The selection or
classification process is now done manually—by ex-
perienced  agents who scan returns for apparent
irregularities. Under ADP, the computer will be used
to identify returns that suggest a need for audit exami-
nation and to print out for the revenue agent’s use
apparent irregularities that caused selection—such as,
under-reported income; excessive deduction for depre-
ciation, or dependents, or charitable contributions;
inventory discrepancies; and many other questionable
items.

Fourthly—the Service will have a capability to asso-
ciate data from a variety of sources on a scale hereto-
fore unavailable.
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Tax Model

Data processing has already made it possible for us
to bring into being, on magnetic tape, a very useful
device which we call our Tax Model. The tape con-
tains about 50 items taken each year from ecach ol
100,000 Forms 1040 and 1040A. The returns are care-
fully and scientifically selected to make sure that, com-
positely, they represent the universe—a microcosm of
the individual taxpayer community.

The Tax Model, in one sense, is to tax administra-
tors what a wind tunnel is to aircraft designers.

Assumed or hypothetical changes in tax law and
other factors can be cranked into the Model which
can then be quickly manipulated by computer to
measure the revenue effects of the hypothetical
changes. The special usefulness of the Tax Model
is its capacity simultaneously to compute revenue
effects of several assumptions—e.g., changes in tax
rates, exclusions, certain types of deductions, etc.—
by taking into consideration the interplay of these
assumptions on each other as well as on factors that
remain constant.

The Model in use today is built on 1960 tax year
data; next year we’ll have one covering the 1961 tax
year. It is small, flexible, and quite inexpensive and
casy to work with. It should reduce the degree of
guesswork in estimating. And it represents a very
useful advance in tax research.

The Anomaly of ADP

For tax administration, ADP presents some inter-
esting contrasts. For example, the processing and
other related operations we perform manually will
be performed with much greater efficiency with ADP.
At the same time that the system reduces our paper-
work burdens, it will expand our enforcement capa-
bility and narrow our tax administration gap. Among
other things, for example, ADP will give us the ca-
pacity, to a much greater extent than we now have,
to identify not only the universe of taxpayers but to
provide the names and addresses of the people who
aren’t taxpayers—but should be. It should be able to
produce [or us a multitude of leads to tax irregulari-
ties, and in that way very substantially enlarge our
enforcement scope.

The result will not be, as some suspect, an uneven
contest between machine and man. The system’s end
product will be placed in the hands of people—
Revenue Service people—who will go on from there
to deal directly and personally with. taxpayers, just
as before, except that ADP will enable our staff to
deal with taxpayers on a much more informed basis.

Benefits to Taxpayers

The benefits of ADP are not limited to the Internal
Revenue Service. Thz public—our whole society—
has a vital stake in Federal tax administration, and
to the extent ADP strengthens tax administration the
taxpaying public benefits by assurance of a fairer,
more equitable, and more even distribution of its
tax responsibilities under the laws enacted by the
Congress.

In terms that are perhaps more recognizable and
immediate to much of the public, ADP also means
refunds that reflect all the facts . . . more accurate
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billings . . . and, because the system relieves our staff
of so many routine operations, more personal atten-
tion of a higher, more professional, quality. For large
business and other organizations with computer sys-
tems of their own, ADP in the Revenue Service even-
tually will make it possible for them to communicate
with us, so to speak, by tape instead of by millions
of forms. We see the day, not too far off, when large
corporations will be able to send to us, in magnetic
tape form, data covering payments of salaries, divi-
dends and interest, and other items instead of report-
ing these data to us on Forms W-2, 1099, and other
documents, as they do now.

At this point, I should note, before it is assumed
that all the problems of the Revenue Service have
been solved, that there is and always will be essen-
tial operations in tax administration which are be-
yond the scope of ADP. The computer cannot hear
and judge appeals . . . interpret laws and regulations
. . . assist taxpayers . . . set up part-payment sched-
ules for hard-pressed taxpayers . . . conduct audits
. . . and it cannot collect tax.

At its core, tax administration is, and must remain,
a very human business, requiring reason and judg-
ment and understanding and evaluation in human
terms. These and many gray areas of tax administra-
tion are, and will continue to be, safely beyond the
reach of any ADP system.

The system is extremely efficient and useful in
identilying areas of apparent audit irregularities and
under-reporting and nonfiling. The rest—the [ollow-

up———requires manpower: revenue officers to contact
delinquent or nonfilers; internal revenue agents and
auditors to examine taxpayers’ books and records and
make technical and professional judgments on tax
liability; special agents to investigate suspected tax
fraud.

That, then, is the sober, or the balancing, side of
the over-all ADP picture. This view somectimes has
to be communicated with almost as much force as the
other side, although the plus side nceds no elabora-
tion or eloquence. A well conceived and implemented
system speaks for itself.

Conclusion

I want to conclude this rundown on ADP in the
Revenue Service by pointing up what it means in
the much broader context of Federal tax administra-
tion. The mission of the Revenue Service extends
beyond the literal administration of the tax laws and
the collection of revenues. Our tax system is grounded
in a spirit of self-assessment—voluntary compliance
with the law. In this country millions of taxpayers
go through an annual ritual, in the privacy of their
homes and offices, equipped with blank returns, in-
structions, paper and pencil—and their consciences—
to determine their tax liability and then pay it. The
resources that contribute to the strength and economic
stability of the United States certainly include the
asset of people’s voluntary compliance with tax laws.

The thrust of tax administration, in large part, is

(Please Turn to Page 49)

MATHEMATICIANS
PROGRAMMERS

We are engaged in the development of an
interesting variety of programs for research
and real-time operations.

Expansion of our technical staff offers
substantial growth opportunities for profes-
sional advancement in the areas of mathe-
matical analysis and programming, systems
design, and data handling.

Senior positions currently available for
mathematicians and physicists in program
development and mathematical analysis.

Please send resume in complete confidence to:
Mr. W. E. Daly.
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MONTEREY LABORATORY

An Equal Opportunity Employer

We are located just two hours from San Francisco on the Monterey

Peninsula . .
the West, Monterey enjoys a temperate, smog-free climate year
round and offers an unmatched professional, cultural and recrea-
tional environment.

LFE ELECTRONICS

A DIVISION OF LABORATORY FOR ELECTRONICS, INC,
305 WEBSTER STREET MONTEREY, CALIFORNIA
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A Computer Market Survey: The Banking Industry

Prepared by the Editors of
Computers and Automation

An analysis of the present use of electronic bank-
ing aids, and a projection of the size of this market

for computers during the coming half decade.

If the days are gonc when the bearded miner
hoarded his nuggets bencath the floorboards, gone too
are the days when a bank was a stuffy, imposing in-
stitution overstuffed with human calculators laboring
over adding machines. The modern commercial bank
is a revolutionary institution despite its image of im-
perturbably stolid conservatism.

Growth of Banking

These innovations have not come without strong
motivations. In the last decade the banking industry
has enjoyed tremendous and remarkable growth. As
the economy expanded in the post-war years, demand
deposits grew. New activities and services heightened
the administrative load. Large sums of money were
wooed by salary deposit plans, accounting services,
and research and advisory services. Simultaneously,
banks have increased their retail lending, with the
figure for loans, as a percentage of asscts, more than
doubling since 1946. The banking industry therefore
today faces challenges that were unknown fifteen years
ago.

These challenges are typified by the tremendous
surge in checking popularity over the last decade. Ten
years ago 8 billion checks were written in the United
States. By 1960 the number had rocketed to 13 bil-
lion, and today hovers close to 15 billion. If the trend
continues, by 1970 there will be 22 billion checks
written each year, almost 43,000 checks a minute.

What’s more, an average check must pass through
2.3 banks; during this financial sojourn it will be
handled from 7 to 20 times. Within a decade, check-
ing activities alone may require of the banking in-
dustry up to almost 440 billion handlings each year.

Morecover, external developments offer banks no
hope of a respite.

Our population is presently increasing by approxi-
mately 29, a year.

By 1970, it is expected that our gross national prod-
uct, or GNP, will have risen by 459,. The effects of
this growth have already registered on the nation’s
banks. Since World War II, savings accounts have
increased by more than 339, checking account ac-
tivity has grown by 1639, commercial loans are up
1139, mortgages arc up 2909, while consumer in-
stallment credit is up an amazing 8509.

Functions of Bank Increase

Banks have gone out aggressively to meet these new
demands. They have become increasingly responsive to
the needs and interests of their customers. A subur-
ban housewife enjoys the drive-in facilities of a new
branch office. Holiday Clubs bring an affluent Santa
to more and more children each year. The new cus-
tomer is offered a spectrum of financial services, from
bill paying plans to revolving check credit, from col-
lege loan plans to low tax “living trusts,” from home
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improvement loans to investment counselling. The
number of services is growing; the magnitude of each
service is on the upswing, and the complexity of each
activity sets new demands each day for more records
and information.

The result is that the successful urban bank is en-
gaged in a grandiose retail operation involving:

Special money handling: coins, money orders,
traveler’s checks, bills of credit, handling of foreign
currency, foreign bonds.

Savings: savings bonds, Xmas clubs, school savings
programs, savings clubs, banking by mail, night, and
outdoor services.

Collect and disburse: coupons, dralts, rent payments,
mortgage payments, bills, dividend disbursement,
service payrolls, act as escrow agent. (Even merchan-
dising of coupons and stamps!)

Protective services: rent safe deposit boxes, main-
tain night depository, custody of securities.

Special aids to business and individuals: assist in
income tax preparation, financial advice, business as-
sistance, credit information, statistical information,
provide 'customer conference rooms, correspondent
bank facilities, operate business-aid library, provide
letters of introduction, stock transfer, investment ad-
vice, handles securities.

Trust Services: estate planning, management of es-
tates.

During this rapid expansion in activity, banks are
finding it difficult to obtain all the trained personnel
they need, and still keep payrolls under control. While
national nonagricultural employment has increased
only 2097 since the end of the war, employment within
the banking industry has risen 659,. If the industry
is to attract still more workers, while maintaining a
minimum level of employee competence, the econom-
ics of supply and demand will require higher wage
levels, aggravating the costs situation. The costs as-
sociated with a 209 annual turnover in the industry,
and the training of new employees, make the em-
ployee problem a vital factor in a bank’s economic
survival. Since 1950, banks’ gross earnings per dol-
lar of assets have increased by nearly 509. Yet bank
profits have failed to show a similar rise, having

- stayed fairly constant at about 89, of total capital ac-

counts. An increase of 989 in labor costs over this
period seems to be a major factor in this profit ri-
gidity.

The result of all this is an increasing and almost
general acceptance of sophisticated electronic aids
within the banking industry. Ledger clerks on high
stools are extinct in this impending age of the com-
puterized bank. Already, the first groundswells of
this change are evident to the casual observer in the
mechanization of vital bank functions.
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Nature of Survey

To get an up-to-date picture of the present state of
bank automation, the editors of Computers and Au-
tomation queried the top management of 1,500 banks,
picked at random from among the 13,500 that exist
in the United States today. We asked for a descrip-
tion of the data processing machines presently being
used in banks, an indication of what devices are pres-
ently on order, and an estimation of the amount ol
money that would be invested in the coming years in
data processing machines to mechanize banking op-
erations. The rest of this article summarizes the facts
we gathered from this survey.

Types of Electronic Aids
The survey showed that modern banks are now en-

joying six major types of data processing aids: window

posting machines, proof machines, bookkeeping ma-
chines, electronic bookkeeping machines, punch card
tabulators, and electronic computers.

Description of Electronic Aids

Window posting machines are well known to every
bank depositor. These are basically adding machines
which record the deposit or withdrawal and strike
the new balance. Shuffled piles of documents are
sorted, and the ordered material is dropped into sep-
arate slots by the proof machines. Typical bookkeep-
ing machines combine the features of adding machines
and typewriters. Like the window posters, these ma-
chines can enter dates; unlike the posters, they can use
symbols and keep track of checking accounts. The
first of the truly electronic aids, however, are the elec-
tronic bookkeepers, nicknamed “tronics.” Where they
are used, 54 inch black strips on the monthly state-
ments carry powdered iron, which stores information
in the form of magnetic pulses. When a clerk inserts
a ledger card into this machine, the machine compares
the account number with that written on the black
strip. If these match, the machine records the new
balance on the ledger card, and stores it magnetically
on the black strip as well. Of a still higher order of
sophistication are the punch card tabulators. Punched
cards, with supporting arrays of collators, verifiers,
and card reproducers, have assumed an important
role in the storage of masses of financial data.

Use of the Electronic Computer

Yet the most comprehensive solution to the prob-
lem of banking mechanization is the electronic com-
puter. In 1956, the first computer went to work for
the banking industry with the installation of an
ERMA computer by the Bank of America. Its re-
markable efficiency and potential was soon recognized.
In processing checks, for example, the ERMA could
sort according to destination, run check totals, pass
along information and operate continuously at a rate
of from 750 to 1,500 checks per minute.

As more and more banks organize for computer
use, the experience of the Dime Savings Bank of
Brooklyn may become fairly typical. The Dime Sav-
ings is the third largest financjal institution in the
country, and its assets arc in the billions. It carries
600,000 depositor accounts on an automated basis.
All accounts are handled by a National Cash Register
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Size Distribution of Banks by Amount
of Deposits
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Figure 1. Size distribution of the mnation’s
approximately 13,500 banks by
amount of deposits.

315 system, which has brought “a 939 saving in nor-
mal effort, and with the highest accuracy,” in the
words of the bank’s president.

When the Dime installed NCR class 42 window
posting machines in 1957, it had begun its transition
to automation. These machines, equipped with
punched paper tape, keep a record of all window
transactions. By processing the information contained
in these tapes on the NCR 304 system, the bank was
able to obtain in twelve minutes all the data from
30,000 savings accounts on a peak day. In three hours,
the entire day’s business could he processed from in-
itial entry to final tabulation.

With the installation ol the NCR 315, the bank
operates at an even higher level of automation. The
NCR 315 computer has a random access card mem-
ory, permitting transition to an on line system with
NCR teller machines linked directly to the computer.

It is not surprising that large banks like Dime Sav-
ings have accepted automation so enthusiastically. One
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Numbering of Accounts

%

100
90

/
80 _|
70 —
60 _| |1 —

L

50 ¢

|

/

40 |

/
30 ]
20 _|
10

= Z=
Under $5 $5 — 10 $10 — 20 $20 — 100 Over $100
DEPOSIT SIZE ($ MILLIONS)
Z No plans —{ Plan to % Already numbering

Figure 2. Percentage of banks numbering
accounts, or planning to number
accounts.

bank with 500 employees, and deposits of $125 million,

is now ordering a second IBM 1401 computer system. '

It reported being able to reduce its employees by
five per cent. Another bank notes that it has halved
its employee costs, while still another reports savings
of over one million dollars.

However, the plans and facilities of the Dime Sav-
ings and other large banks are far from typical. No
small bank will ever rival the computerized giants in
efficiency. Automation costs money; and small banks
have limited budgets. Yet these banks are faced with
the same costs problems, and the same competitive
needs for high speed processing of information as their
larger sisters. While they must automate to compete
and grow, the lack of funds make the process very
gradual. Once past the superbank’s, however, com-
puter manulacturers should find a fertile opportunity
lor equipment rentals among these smaller banks.

Structure of the Banking Industry

T'o understand this situation, we must examine the
structure of the banking industry. Today, there are
approximately 13,500 banks in the nation. Although
20 of these have deposits in excess of $1 billion, a
look at Figure 1 shows that the deposits of very few
banks exceed $10 million, and practically none ex-
ceeds $50 million. Deposits of more than half the
nation’s banks lie between $2 and $10 million. In
general, these banks have few employees and little
inclination to automate.

The largest banks tend to be concentrated in the
same areas. Of the twenty banks whose deposits ex-

16

Magnetic Ink Imprinting
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Figure 3. Banks planning to begin magnetic
ink imprinting (light hatch), and
banks already imprinting (dark
hatch).
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ceed $1 billion, 5 are in California and 8 are in New
York. Ohio has 16 banks with deposits over $100
million; Massachusetts has 15, and Illinois, 14. On
the other hand, while South Dakota has but two banks
with deposits over $50 million, Wyoming has none.

Banks Use of Electronic Aids

Evidence is clearly at hand that smaller banks are
beginning to follow the lead of the larger institutions
in the mechanization of their information processing
procedures. Both numbering of accounts and mag-
netic ink imprinting, the two preliminary steps to
final automation, are either planned or in use in all
banks with over $100 million in deposits. Although
only a lew per cent of the banks in the $5 million
range arc using these techniques, Figure 2 and Figure
3 show that the percentage rapidly increases with the
size of the bank. Figures 4, 5, and 6 show similar pat-
terns for the utilization of window posters, proof ma-
chines, and electronic bookkeepers.

Punched card tabulators are not in use in any of
the banks surveyed with deposits under $50 million,
and only 109, of the banks in the $50-100 million
range have this equipment. However, virtually all
(92%,) of the banks with over $100 million have this
equipment already in operation. The major change
planned by the bigger banks is the introduction of
sorter readers. Seventy-seven per cent of the big banks
plan to use these machines.

However, 959, of the banks with deposits over
$100 million have punched card tabulators already in
operation. The major change planned by the bigger
banks in improving this use is the introduction of
sorter-readers. Seventy-nine per cent of the banks
with deposits between $50-100 million plan to use
these machines.

Degree of Computer Use

At the present time, use of electronic computers is
confined to banks with deposits over $20 million. Of
banks within the $20-100 million range, six per cent
presently rent, or lease a computer. Banks with de-
posits over $100 million represent an exclusive fra-
ternity where 49, own part or all of an electronic
computer, and 159, rent or lease one.

Methods to Computer Ownership

This level of computer ownership is cause for
neither optimism nor pessimism. Computers are ex-
pensive creatures, and banks have been making pur-
chasing decisions with studied caution. If a bank
fecls that it may have difficulty utilizing a computer
full time, it is reluctant to purchase. However, there
are two ways around this situation. One is by rent-
ing time on the bank-based computer to outside or-
ganizations. The other is to share the costs of a com-
puter with a number of other organizations, especially
other banks.

An example of the first approach is the Bank of
America. It is presently processing payrolls for the
40,000 employees of 104 companies. It expects the
number of firms contracting for this service to in-
crease sixfold within the year. Similarly, the Water-
bury National Bank of Connccticut has established a
computer division which handles for outside clients
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Proof Machines
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Figure 5. Percentage of banks using proof
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Electronic Bookkeeping Machines
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such tasks as sales analysis, and matching buyers
preferences with available homes.

Computer sharing arrangements have generated the
greater amount of interest, however. Sharing arrange-
ments are, in fact, preferred by 379, oi the nations
banks. Figure 7 shows that this interest is particularly
strong among the medium scale banks with deposits
of $20-100 million.

Preference for Sharing Arrangements
In Figure 8, banker preferences for four possible
alternative sharing arrangements are shown. While
clearing house or regional bankers’ association own-
ership is popular among the smaller banks, the most
attractive proposal seems to be a computer sharing
center run by the manufacturer of the equipment.

Computer Sharing
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Figure 7. Percentage of banks preferring some
type of computer sharing arrange-

ment.
PLAN PREFERRED
Service Bureaus Bankers'
Size of Bank Operated by Association or Use of
by Deposits Computer Clearing House Joint Ownership Larger Bank's
{$1 Millions) turers Ov hi by Bank Group Equipment
Under $5 31% 32% 25% 6%
$5 — 10 39% 30% 19% 12%
$10 = 20 49% 31% 1% 9%
$20 - 100 49% 4% 51% -
Over $100 65% - 35% -

Figure 8. Percentage of banks, by size, prefer-
ring each type of computer sharing
plan.
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This preference might present a profitable oppor-
tunity for an imaginative computer sales organization.

The Size of the Bank Market

The information collected by the survey indicates
that for every $100,000,000 in deposits, large banks
can be expected, on the average, to expend approxi-
mately $250,000 over the next five years for electronic
computers. It can be expected that smaller banks
will expend less per million of deposits for computers
than larger banks during the next five years. It seems
likely that almost all computer sales will be to the top
two-thirds of banks by size.

In Table A, which is at best an educated guess, no
sales are contemplated to the smaller 5,000 of the 13,-
500 banks in the country. It must be emphasized that
the figures are approximate averages only.

TABLE A
Projected Market for Electronic Computers
in Banking 1963-1967

Banks, by rank Average value of

in size of installation over the Total value of
deposils next five years installations
Top 20 $2,500,000 $ 50,000,000
Next 90 1,500,000 135,000,000
Next 1,000 300,000 300,000,000
Next 1,400 100,000 140,000,000
Next 6,800 17,500 119,000,000
9,310 $744,000,000

This table suggests that makers of systems in the
million-dollar-and-up class are restricted to just 110
institutions—and some of these alrcady have equip-
ment in hand or on order. In the medium-priced com-
puter range, from $100,000 to $500,000, there would
seem to be 1,000 prospects. Another section of the
market, about 1,400 prospects, are potentially in the
market for computer equipment in the $100,000 class
which can efficiently be applied to banking functions.
The bulk of the market, some 6,800 prospects, are
potential users ol specialized off-line electronic book-
keeping aids in the $10,000 to $25,000 range.

The total market for computers in banks alone,
then, appears to be approximately $750 million over
the next five years.

Quick Profits Not Likely

A promise of quick profits is not, however, an ade-
quate explanation of why banks will become increas-
ingly computer-minded in the years ahead. Although
many banks with a couple of years of experience with
computers have reported very substantial cost sav-
ings, this is not the normal situation. Most banks
do not anticipate immediate profits. They expect to
wait a few years until the computers are lully inte-
grated into the bank’s operations, Nor is there any
convincing evidence that capital funds for computer
purchases can be generated by substantial payroll
reductions. Although some banks have enjoyed very
substantial labor cost savings, others have felt they
were doing well by maintaining the payroll at pre-
computer levels.

In fact, many banks will be purchasing computers
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TECHNICAL OPERATIONS RESEARCH

COMPUTER
programmers

TECHNICAL OPERATIONS RESEARCH

OPERATIONS

TECHNICAL OPERATIONS RESEARCH

is one of the country’s leading private research organi-
zations in scientific programming, systems analysis and
operations research. Sponsors include U. S. Air Force,
Federal Aviation Agency, Defense Atomic Support Agency,
National Aeronautics and Space Administration, 1BM,
U. S. Army and many others. Several attractive appoint-
ments are available at TecH/Ops' recently established
Washington, D. C. Research Center.

PROGRAMMERS
Programming supervisors and operational programmers
with about two years' experience on large scale digital
computers for work on a complex information retrieval
problem.

OPERATIONS ANALYSTS

Operations Analysts with masters or higher degrees in
one of the mathematical sciences, and with experience in
military operations research, whether in tactics, organi-
zation, logistics, or weapons systems analysis.

Consider these advantages at TECH/OVPS:

o Small, informal Company with a record of stability and
orderly growth.

e A Company where system scientists are recognized as
major contributors to the research effort.

® 90% of senior positions filled by promotion from within.

® All usual benefits including not so usual extended vacation
plan and investment type savings program; opportunities
under Company sponsorship for advanced education.

® All moving expenses paid, of course, with generous re-
location allowances.

e Salary and advancement based on scientific achievement,
not length of service.

Mr. Kingsley Andersson

WASHINGTON RESEARCH CENTER
3600 M Street, N.W., Washington 7, D. C.

Qochjors>

"TECHNICAL ‘OPERATIONS RESEARCH

An Equal Opportunity Employer
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primarily to provide the services demanded by their
customers. High speed data processing .is often as es-
sential to the maintenance of a bank’s competitive
position as it is to operational efficiency.

Future Outlook

Yet banking automation is no doubt inevitable in
the long run. The projected 22 billion checks, and ex-
panded activities and services of 1970, cannot be
handled by manpower increases alone. There simply
will not be enough manpower economically available.

To operate efficiently, banks will have to meet the
challenge of automation. Checks must be standardized
with magnetic ink imprinting. Large banks must ag-
gressively steamline their internal operations. If they
are to compete with these banks in efficiency and in
services, small banks must jointly purchase and op-
crate automatic data processing centers. Although the
legality of such operations is now questionable, late
in August the House of Representatives passed and
submitted to the Senate a bill to make this form of
computer sharing arrangement possible.

Equipment manulacturers must work aggressively
to develop and introduce new equipment and meth-
ods. Bank officers must develop an intelligent and
open-minded approach to upgrading their operational
systems. Normal bank operations will then be handled
with increased efficiency, and new machines and
methods may even suggest new services.

The editors wish to express their appreciation to Roger Weissinger of
MIT, and Leon Jacobson of Harvard Univ., for their cooperation in the
preparation of this report.

Computer Financing
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“It solved all our problems except the
one of how we’re going to pay for it.”
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ACROSS THE EDITOR’S DESK

News of Computers and Data Processors

NEW APPLICATIONS

COMPUTER TECHNOLOGY AN AID
TO PSYCHIATRIC DIAGNOSIS

Computer technology is being
put to use as an aid to psychiat-
ric diagnosis. This application,
reported to be the first of its
kind, involves work with emotion-
ally disturbed children. This
work is currently underway in
Philadelphia at the Children's
Unit of the Eastern Pennsylvania
Psychiatric Institute. Computer
assistance is provided through the
facilities of the Sperry Rand Cor-
poration's UNIVAC Division.

The collection of data re-
garding symptom formation in emo-
tionally distunbed children was
begun at the Children's Unit of
E.P.P.I. in 1956. The information
was obtained from strictly con-
trolled interviews with each par-
ent of a child brought to the In-
stitute for treatment. Question-
ing revolved around 130 key symp-
toms. With over 200 cases thor-
oughly documented, the staff per-
sonnel at the Children's Unit
faced the problem of analyzing
this overwhelming collection of

data. The objective was to evolve,

through analysis, a picture of how
symptoms might tend to form pat-
terns. Diagnosis and treatment
procedures could be further ad-
vanced if consistent patterns
could be shown.

The Institute sought help
from Dr. Gilbert Kaskey, Director
of Applied Mathematics, at the
Sperry Rand Corporation's Univac
Engineering Center in suburban
Philadelphia. The project in-
volves the use of a number of
statistical correlation programs
which are part of the extensive
mathematical library for Univac
computers. Some aspects of this
application have required original
approaches to statistical analysis.
The project is now well on its way
and preliminary results already
point to new avenues of research.

SATELLITE COMMUNICATION EXPERIMENT

Plans for the first satellite
communication experiment linking
North and South America have been
disclosed by ITT Federal Labora-
tories. The International Tele-
phone and Telegraph Corporation
division said the initial tests
would connect ITT's space station
in Nutley, N.J., with mobile ground
equipment to be set up by ITT on
the outskirts of Rio de Janeiro,
Brazil. The National Aeronautics
and Space Administration will use

-- This is the equipment that will take
part in intercontinental communication
tests via NASA's Relay experimental sat-
ellite. In the foreground is the anten-
na and the structures of the northern
ground terminal of the North America -

South America satellite link.

tions experiments.
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In the
background are the antenna and control
van of the transportable ground station
that will be set up in Brazil as the
southern link of the space communica-

its soon-to-be-launched Project
Relay satellite to close the 4820
mile Pan American communication
system. (Relay will be boosted
into orbit later this year from
Cape Canaveral.)

The transportable equipment
which makes the Brazilian parti-
cipation possible is a completely
self-contained space communica-
tions ground terminal designed and
engineered by ITT Federal Labora-
tories to provide tele-
phone, teleprinter, and
high-speed data trans-
mission capabilities.
The mobile station
travels in a van and
three trailers which
can be shipped by sea,
air, rail, or road to
any remote destination.
Included in this pack-
aging is a 30-foot
"dish" antenna which
can be dismantled into
pie-shaped sections,
and the antenna support
tower which resembles
an old-time locomotive
when readied for ship-
ment (see below).
# R %’-t‘

In practice runs, four
men have asembled the
terminal in as little
as 16 hours.

The Rio station, to
be operated by Companhia
Radio Internacional do
Brasil (Radional) by
authority of the Bra-
zilian Administration
in cooperation with
NASA, has a capacity
for 12 simultaneous
two-way telephone con-
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versations. The station can handle
12 simultaneous teleprinter or
high-speed data circuits per voice
channel, or 144 total circuits for
data transmissions.

The ITT station uses a 40-foot
"dish" antenna and support equip-
ment housed in two igloo-type
structures at the foot of the an-
tenna tower. This complex includes
a 10 kilowatt transmitter power
supply, tracking and communica-
tions receivers, antenna controls,
monitoring consoles and control
equipment that will combine all
voice communications into one sig-
nal for ease in handling.

The transmissions to and from
South America are expected to dem-
onstrate the feasibility of high-
quality, long distance communica-
tions to any nation in the world.
Direct communications via Relay
also will be exchanged between the
Rio station and Europe. The Brit-
ish Post Office Department's ground
terminal at Goonhilly Downs in
Cornwall, England, will beam its
signal from a transmitter supplied
by another ITT affiliate, Standard
Telephones and Cables, Ltd.

STUDY PREPARES
MEDICAL DATA FOR COMPUTER

A joint study of methods for
processing large volumes of medi-
cal information is being under-
taken by Tulane University and
IBM's Advanced Systems Development
Division. In this cooperative
study a team of computer scien-
tists will explore methods of us-
ing EDP equipment to analyze com-
plex physiological data from hos-
pital patients. A second objec-
tive will be tc¢ investigate a me-—
thod of simplifying medical re-
cords-keeping by trying to design
a standard medical ‘record form
that can be processed by machine.

The physiological data study
phase of the program is expected
to define requirements for data
acquisition and surveillance sys-
tems capable of gathering inform-
ation, provided by special instru-
mentation, directly from patients
in hospitals. A large quantity
of data must be gathered before
instrumentation is developed for
such a system. Tulane medical
researchers are now engaged in
analyzing electroencephalograms
(brain wave studies) to determine
whether physicians can use mathe-
matical models of these brain
waves to distinguish between
normality and abnormality in
patients.
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The researchers' approach to
the problem of medical records-
keeping will be to study the es-
sential information content of
medical records used today and de-
termine which portions of the rec-
ords might be adapted for machine
handling. 1In later stages of the
study a group of private and pub-
lic hospitals throughout Louisiana
are expected to participate in
evaluating the standard medical
records developed in the study.

TRANSATLANTIC SERVICE
FOR COMPUTER USERS

The first commercial trans-
atlantic communications service
capable of transmitting computer
data has been inaugurated between
the United States and England by
RCA Communications, Inc. It is in
operation between offices of Soco-
ny Mobil 0il Co., Inc. in New York
City and London. The new high-
speed service, called Datatelex,
is capable of transmitting data
in any form at speeds of approxi-
mately 1200 bits per second or
1500 words per minute.

Datatelex is a direct cus-
tomer-to-customer service similar
to telex service, yet faster than
telex's standard speed of 66 words
per minute. Each Datatelex sub-
scriber has a digital sub-set in
his office which alternately con-
ditions his lines to accept either
teleprinter or high speed data
transmission. These sub-sets are
provided and maintained by RCA on
a monthly rental service charge.
Depending on specific customer
needs, some type of input/output
equipment capable of high-speed
transmission and reception of
data is also required.

Datatelex represents a step
forward toward the eventual abil-
ity of computers to communicate
directly with each other inter-
nationally.

IRE USING MICR

The first reported applica-
tion of magnetic ink technology
outside the-financial industry
has been completed at the Insti-
tute of Radio Engineers' interna-
tional headquarters in New York
City. A Burroughs B250 computer
has taken over complex bookkeep-
ing operations for the 100,000~
member professional engineering
organization,

IRE's new Burroughs B250 EDP
system includes a sorter reader,
a transistorized central processor,

a ledger processor, and a punched
card reader. The Burroughs P703

magnetic ink imprinter is used to
make changes in members' personal
history in MICR code.

IRE is using the computer-
MICR combination to process in-
voices and related records for dues
and special assessment notices.
(Special assessments are levied for
nearly half of the 100,000 members
who also belong to one or more of
29 professional sub-groups within
the parent organization.) The spe-
cially styled numbers and symbols
which make up the MICR code are
printed in magnetic ink on the
face of the actual transaction
documents. This allows an invoice
itself, for example, to be read
automatically by the computer as
well as by the individual members.

The successful application of
a magnetic ink computer at IRE is
the first demonstration that this
technique can be used beneficially
by non-financial business and in-
dustrial firms. IRE plans to ex-
pand its computer operation in the
future for payroll preparation,
and for keeping records on sub-
scriptions for 30 publications -
issued by the parent organization
and its professional sub-groups.

ANALOG COMPUTER SIMULATES
SATELLITE TEMPERATURES

Engineers, at Ford Motor Com-
pany's Aeronutronic Division, New-
port Beach, Calif., are being pro-
vided with detailed pre-launch
data on the effect of varying temp-
eratures on an orbiting space ve-
hicle. A compact analog computer
used in conjunction with an envir-
onmental test chamber and heat ex-
changer is providing this informa—
tion.

The 24-amplifier analog com-
puter Model AD-1-24, supplied by
Applied Dynamics, Inc., Ann Arbor,
Mich., allows simplification of
test procedures and confirms pre-
dictions and computations as to
the actual influence which temper-
ature variations will have on per-
formance of a satellite payload.
(Temperatures of a payload may vary
as much as 275 degrees —-- or from
-1609F to +1159F -- during one
orbit.)

To determine the effect on
satellite performance, the comput-
er generates curves corresponding
to temperature differentials en-
countered by the satellite. The
curves, translated into signals,
are then fed into a heat exchanger
which controls the temperature
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—— Effects of alternating hot and cold environment on satellite
performance are determined by Aeronutronic's engineer D. B.
Harrington using Applied Dynamics' Model AD-1-24 analog computer
to control environmental test chamber.

within an environmental test cham-
ber containing the satellite. The
computer signals are also fed into
an X-Y plotter for immediate vis-
ual verification by Aeronutronic
engineers. Measured temperature
data from the test chamber is re-
layed back to the computer for

comparison with desired condi-
tions in order that modified sig-
nals may be introduced as neces-
sary.

The result is greater cer-
tainty that the satellite will do
the job it was intended to do.

AUTOMATION

TELEPHONE SWITCHING SYSTEM
DIAGNOSES OWN FAILURES

An electronic telephone
switching system, that diagnoses
its own failures when they occur,
has been developed at Bell Tele-
phone Laboratories, Inc., Denver,
Colo. The system tells mainten-
ance men where to look for the
trouble in a "directory" it helped
"write". The directory helps in-
sure the continuous operation of
the electronic switching system,
which must be able to handle tel-
ephone calls at any time and run
24 hours a day without more than
a few thousandths of a second
lapse.

The directory of malfunctions
was developed for an experimental
Electronic Central Office at Mor-
ris, Il11. The system was pro-
grammed -- in preparing the direc-
tory ~- to make over 900 different
tests on each of 50,000 simulated
failures. The test patterns for
each failure and the identity of
the faulty components was record-
ed by the system. A computer then
sorted the patterns in numerical
order and printed them in a four-

volume directory totaling 1290
pages.

Bell engineers expect a di-
rectory of this type to locate 90
percent of the component failures
that may develop in Bell System's
first commercial Electronic Cen-
tral Office which will open in
Succasunna, N.J. in 1965.

AUTOMATIC TELEPHONE EXCHANGE

An electronic private auto-
matic telephone exchange, the
KELEX 2000, has been developed by
the Telecommunications Department
of ITT Kellogg, a division of In-
ternational Telephone and Tele-
graph Corporation, New York, N.Y.
The 100-line model is designed
for private telephone systems in
factories, schools, hospitals,
offices, aboard ships, or wherever
internal systems are needed.

The KELEX system has no mov-

ing parts, gears or contact points.

All the functions of telephone
communications are accomplished
automatically through a new elec-
tronic switching concept. The
switching network consists of a
three-stage array of diodes pro-
viding an almost instantaneous
choice of paths between line cir-
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cuits and links without requiring
separate control of each switching
stage. Even in the event of fail-
ure of a particular crosspoint, a
suitable path through the network
for a particular call can be

found by avoiding the defective
diode.

-~ KELEX 2000 is small com-
pared with the 100-line con-
ventional equipment in the
background. A model holds
one of the transistorized
printed circuit boards which
form the operating heart of
the system.

The basic exchange accommo-
dates 10 to 100 lines by the in-
sertion of plug-in modules. All
common circuits have standby units
with automatic transfer. Lamps,
as well as an audible signal, in-
dicate malfunctions on circuit
boards.

-- An office secretary can
easily replace a transistor-
ized printed circuit board
with a spare in the event of
a malfunction.

Installation of the KELEX
2000 is described as simple. With
the subscriber's lines connected
to terminals in the cabinet, and
with power obtained from an ordin-
ary convenience outlet, the ex-
change is immediately operational.
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PORTABLE MECHANICAL HAND FOR AUTOMA TING SMALL PRODUCTION

An automatic mechanical hand
has been developed and manufactured
by United Fleximation Corporation,
Schenectady, N.Y. This portable
hand, called FLEXiMAN , can pick
up and position objects as small
as pins and as large as bowling
balls with *.020" accuracy. It
can be programmed in minutes and
under the control of the program,
it moves and positions a part and
releases it at the desired loca-
tion.

-- The mechanical hand deals
the cards to Anthony Kaye
(seated at the right), Pres-
ident of the firm and invent-
or of FLEXiMAN. At the left
is Vice-President Herbert
Nidenberg and center is Mary
Locke, model.

A single motor drive achieves
three dimensional positioning. A

lobe-type programming drum controls

position and sequence of up to
eight locations around a full 3600
circle and through 1209 vertical
arc. The program drum provides
for any combination of those eight
points in a repeatable sequence of
up to sixteen points. A specially
designed DC motor drive provides
for high speed movement (up to 24
inches per second) and controlled
deceleration which enables the
hand to ease into position,

FLEXiMAN is claimed to have
many and varied applications —-
including the automotive electri-
cal and jewelry fields. In one
installation, this mechanical hand
demonstrates its ability to shift
from job-to-job as quantities and
mix change by assembling earrings,
decorative pins and bangles for
a jewelry manufacturer. It can
operate in hazardous environments
as a programmed manipulator, per-
forming simple repetitive jobs
involving radioactive materials,
corrosive fluids, chemicals,
fuels, heat, dust or any situation
where peoples' hands would be in
danger.

-- This multiple exposure
photograph shows the FLEXi-
MAN automatic manipulator in

action. It has a reach of
36" to handle objects weigh-
ing up to 25 pounds. FLEXi-
MAN can feed drill presses,
assemble parts, feed con-
veyors, run parts through
punch presses and welders
and do many repetitive
drudge jobs that use none

of a person's intelligence
or skill.

NEW COMPUTERS

Digital
PUNCHED CARD COMPUTER

Burroughs Corporation
Equipment & Systems Division
Detroit 32, Mich.

This company has demonstrated
a B260 punched card computer. The
B260 is a "workhorse" machine de-
signed to sell in the low-price
range, and yet handle high volume
business data processing work.

The B260, one of four systems
in the new Burroughs B200 series,
is said to provide complete punched
card processing ability. It re-
ceives information from punched
card reading units, computes data
in a solid state central processor
and provides answers either in the
form of punched cards or printed
reports.
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The B260 can receive informa-
tion from two punched card read-
ing units instead of one. Tem-
porary data storage areas for
peripheral units of the system
eliminate the time lag caused by
one unit having to wait for an-
other to complete its role. The
paper tape reader operates at
speeds of either 500 or 1000 char-
acters per second, and can handle
5, 6, 7 or 8 channel tape inter-
changeably. Rewind speed of the
reader is 1000 characters per
second.

Optional paper tape subsys-
tems include code translation
facilities, format control for
rearrangement of input and output
channels, and automatic transla-
tion of upper/lower case teletype
code to single frame code. The
subsystems are compatible with
most data collection and trans-
mission devices.

Analog

ELECTRONIC ANALOG COMPUTER

WITH CENTRAL PUSHBUTTON
CONTROL AND MONITORING

Applied Dynamics, Inc.
2275 Platt Road
Ann Arbor, Mich.

A new console model electron-
ic analog computer with central
pushbutton control and monitoring
has been developed by this company.

The new computer, called AD-2-64PBC,

has the operating speed and con-
venience of central controls, and
the flexibility of removable,
color-coded patchboards.

A typical complete AD-2-64PBC
computer would include: 64 ampli-
fiers, 80 potentiometers, 16 mul-
tipliers, 8 function generators,
80 external trunks, 6 electronic
comparators, 2 DPDT electronic
switches, 8 electronic trace and
hold units, and 10 diode networks.
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Four control modules are avail-
able with the computer: computer
control module; voltmeter module;
input-output module; and address
selector module. Individual mod-
ules and meters are illuminated for
easy readability. Real time, fast
time, repetitive, and iterative
operation are also available.

-- Operator pushes a few cen-
trally located buttons to con-
trol and monitor the AD-2-64PBC
electronic analog computer.

Field maintenance of the com-
puter is simplified through the
use of slide-out modules. Dual
amplifiers and non-linear elements
unplug for servicing.

DESK-TOP COMPUTER SIMULATES
NUCLEAR POWER PLANT
WITH NEW COMPONENTS

Electronic Associates, Inc.
Long Branch, N.J.

Two special plug-in components
have been developed by this company
that permit a desk-top size comput-
er to simulate a complete nuclear
power plant and control system.

The new components, called reactor
kinetics network and transport de-
lay simulator, allow the EAI TR-10
computer to perform the complicated
computations in nuclear physics
normally performed on a much larger
computer. The special nuclear com-
ponents are interchangeable with
standard TR-10 components and do
not affect the general purpose
capabilities of the computer.

Simulation of nuclear reactor
kinetics requires the solution of
ordinary differential equations
that describe the production of
neutrons. Representation of most
power reactors is achieved using
six delayed neutron equations that
require six integrating amplifiers.
The reactor kinetics network ef-
fects a simulation of the sixth-

order system with a single ampli-
fier using six predetermined RC
time constants. The network plugs
into the repetitive operation
drive slot at the rear of the com-
puter, and the control panel re-
places the panel on the computer
normally used for potentiometers.

The transport delay simulator
is designed to store discrete
samples of an input voltage in
memory capacitors and later read

them out to generate an approxi-
mation of the delayed input volt-
age. This function is accomplished
with a timing unit, a ring counter,
a capacitor memory unit and a mul-
tiple sample and hold unit. All
but the timing unit are in a com-
ponent chassis that can be located
in selected positions in the non-
linear row of the computer. The
timing unit plugs into the over-
load alarm position at the rear

of the computer.

Input - Output
TV-COMPATIBLE DISPLAY SYSTEM

A. B. Dick Company
5700 West Touhy Avenue
Chicago 48, Il11.

A new TV-compatible character
generator and display system has
been developed by this company. It
permits alphanumeric data presen-
tation on one or more convention-
al off-the-shelf TV receivers.

The new display system will ac-
cept data from punched cards,
punched paper tape, magnetic tape
or computer memories. Remote op-
erations need only a telephone or
radio voice circuit.

This system, called Digital-
to-Television Alphanumeric Dis-
play Model 985, converts digital

data into a tabular display of
alphanumeric characters on one or
more television receivers. The
scanning pattern resulting from
use of a special circuitry pro-
duces a video-output similar to
that which would come from a tele-
vision camera viewing a printed
page. The display is in tabular
format; 24 characters per line,
10 lines per message. The 64
characters available can be coded
to customer specifications.
Available options include parity
checking, flicker elimination,
random-access loading, and color
TV display.

Applications are expected in
any system that can use multiple
display of digitally coded alpha-
numeric data, such as airline
arrival and departure display
systems and hospital computer-
file interrogation systems.

4.8.01CK COMPANYS NEW
TELEV/SION-QUTPUT ALPHA-
NUMERIC DISPLAY PERMITS
READOUT OF DIG!
CODED Dﬁ?é

AND REL 1ABIL [TV ARE
PRIME DESIGN CRITER|A
FOR THIS SYSTEM.

-- The new Digital-to-Television Alphanumeric Display Model 985
is shown at the left as it appears ready for operations., At
the right is the home television receiver showing a picture of
an actual display on the TV screen fed from a Model 985 at work.
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NEW HIGH-SPEED
PAPER TAPE READER

Autonetics Industrial Products
3400 E. 70th Street
Long Beach 5, Calif,

A new high-speed paper tape
reader, called the Facitape Model
510, has been developed by this
company, a division of North Amer-
ican Aviation, Inc. The new de-
vice increases input speeds for
the RECOMP III computer by more
than 20 times.

The Facitape Model 510 in-
cludes printed circuitry, solid-
state electronics and simplified
load and unload characteristics.
Tape is inserted or removed by
lifting the hinged read head cover.
A perforated metal tape catcher is
standard equipment to prevent tape
fouling and facilitate fast rewind
of the random-fold tape. It reads
5 through 8 channel tape at a basic
speed of 600 characters/second, or
approximately 300 characters/sec-
ond when stopping on a character
with the RECOMP III.

Facitape Model 510, described
as a capacitance type reader, is
unaffected by dust on the read
heads. or ambient light conditions.
It is fully adjustable for varia-
tions in paper tape types and
thickness.

IBM CARD KEYPUNCH

ElectroMechanics Corporation
502 Sherbrook Drive
High Point, N.C,

An all-mechanical, IBM card
keypunch, called the EM Punch
Model 80, has been developed by
this company. It provides low
cost punch card preparation or
correction away from standard key-
punch facilities. The EM Punch is
all-metal with a one-piece alumi-
num base., It weights 64 pounds
and is only half again the size of
a cigarette carton.

Model 80 is designed to handle
the standard 80-column IBM card.
(Low cost adapters for any card
under 80 columns are available and
can be installed by an operator in
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minutes.) Card insertion may be
from either side of the punch
head. Also, two cards or a two-
card set with carbon paper can be
punched without making adjustments
to the mechanism. The EM Punch
has a standard numeric key set to
punch numeric or, with multiple
key depressions, alphabetic and
special characters. A special

key disengages the normal automat-
ic column spacing to permit mul-
tiple punching when required.

The EM Punch is useful in
such areas as on-site recording
in warehouses, recording of pro-
duction control data, punched card
stub transactions at cashier
booths, and program card prepara-
tion for static readers.

NEW COMPUTER TAPE UNIT

Datamec Corporation
345 Middlefield Rd.
Mountain View, Calif.

The D-2020 computer tape unit,
introduced by this company, is
suited to applications on small
and medium scale computers, and
off-line systems where there are
non-technical personnel. It is
designed for long term continuous
operation with low maintenance
costs.

.

The D-2020 has vacuum column
tape buffers and solid state elec-
tronics. It is fully IBM compat-
ible for tape formats of 200 and
556 bits per inch. The series
includes the transport, low and
dual density signal electronics,
plus a complete.group of access-
ories. The Quad-Unit is also
available where four transports
share a single set of signal elec-
tronics by means of a switch under
computer command.

DIGITAL NUMERIC PRINTER

Franklin Electronics, Inc.
Bridgeport, Pa.

This company has developed a
numeric printer line with claimed
speeds up to 20 lines a second and
up to 20 columns, including plus
and minus signs and decimal point
in position.

The printer, Model 1000, is
completely solid-state using plug-
in cards for all electronic func-
tions. A variety of input signals
from scanners or digital voltmeters
can be accommodated by changing the
proper cards. The printer accepts
a 10-line coded input and provides
an inhibiting signal to prevent
any change of data while in the
print cycle. It takes either
folded or rolled paper.

Components

PULSE COUNTER WITH A MEMORY

General Electric
General Electric Meter Dept.
Somersworth, N.H.

A new input pulse counter
with a memory makes readouts “on
the fly" no longer necessary. The
electromechanical device, developed
by this company, is called the Digi-
tal Telemetering Register (DTRI(R).
It counts pulses that can represent
any unit in the processing industry
such as gallons, cubic feet of gas,
linear yards, revolutions, paper,
etc. The DIR is designed to be
used as a component to feed back
data into closed-loop, computer-
controlled, process, digital tele-
metering systems, and other data
logging applications.

DTR gives both visual and
electrical readout of the pulses,
after receiving the count, and
automatically storing the count.

It has two visual registers. The
lower register receives input
pulses on a continual, non-reset-
table basis. On orders from a
transfer signal, either from a
separate clock or other external
source, the DIR transfers the num-
ber indicated on the lower register
to the upper register. This number
will stay stored until another
transfer signal is given.

Electrical readout of the
upper register into a computer or
data printer is possible with a
programming or scanning function.
The electrical readout on the DIR
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presentation in a binary coded 5-
digit number.

MINIATURE MAGNETOSTRICTIVE
DELAY LINE

Tempo Instrument Inc.
East Bethpage Road
Plainview, L.I., N.Y.

This company has developed a
new family of miniature magneto-
strictive delay lines intended for
applications where both size and
speed are important.

The delay lines are mountable
on printed circuit boards. Repe-
tition rates are from up to Smc
for "non return to zero" inputs.
The delay lengths are from 3 to 25
usec with a signal to noise ratio
of 25:1.

Military, industrial and com-
mercial units are available to re-
place many lumped constant delay
lines.

PROGRAMMABLE
DIGITAL TRAINERS

Control Logic, Inc.
Natick, Mass.

This company has designed and
produced three digital training
systems. Each system is construct-
ed of individual logic panels, each
panel containing large logic sym-
bols and a color coded banana jack
at each input and output. Patch
cords are used to rapidly assemble
any logic desired.

An intensive study program
course entitled "Digital Control
Systems Engineering" was com~
pleted this summer by more than
thirty-five engineers from major
companies in the Midwest. The
course used a Digital Training
System, Model PE1-10, which made

possible the review of all basic
logic functions and visual demon-
stration of control, storage, tim-
ing, and their integration into
useful systems. Without previous
experience, the students learned
to perform high speed carry meth-
ods for binary and decimal count-
ers, proper triggering techniques,
parity checks, and more complex
digital circuit applications.

The other two systems devel-
oped by Control Logic, Inc. con-
sist of a student trainer, type
PEl1-1, and a large, two bay con-
sole for system design and simu-
lation instruction.

DIGITAL INTERVAL TIMER

General Precision, Inc.
Librascope Division
Glendale 1, Calif.

This company has developed a
digital timer capable of accura-

cies to 0.001 per cent. The solid-

state timer is designed as a pre-
cision time-delay device for use
in military applications such as
missile guidance and control sys-
tems and in commercial applica-
tions such as production control
systems.

The timer uses a countdown
circuit that allows an operator
to vary the time delay between
functions. A typical time delay
is from 0.5 second to 50 scconds
in increments of 0.5 sccond. A
countdown sequence is started ex-
ternally by applying a voltage or
by closing a switch., After the
predetermined countdown is reached,
a silicon-controlled rectifier is
fired and the information is
switched to the output.

NEW DIGITAL MULTIPLIER

General Data Corporation
1250 North Parker Street
Orange, Calif.

This company has developed a
digital multiplier which multi-
plies an eight-bit multiplicand
and an eight-bit multiplier yield-
ing a 16 bit product plus sign
within twenty microseconds. A
parallel circuit technique provides
an additional feature of built-in

memory.
A
MZ}.rjo

PR
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SCHMITT TRIGGER MODULE

Scientific Data Systems, Inc.
1542 15th Street
Santa Monica, Calif.

A new silicon circuit module,
developed by this company, contains
three identical Schmitt trigger
circuits on a single 9%" x 6"
etched circuit card. Each circuit
has two inputs and a single output,
the phase of the output being the
same as the input. Both hysteresis
and triggering levels are adjust-
able. Each circuit uses silicon
semiconductors to achieve reliable
operation at temperatures from
00C to +100°C.

SOFTWARE NEWS

COBOL AVAILABLE FOR IBM 1401

COBOL -- a standard computer
business language of the data pro-
cessing industry -- is now avail-

.able for use with the IBM 1401.

This brings to five the number of
operational COBOL processors avail-
able for major IBM systems. Al-
ready in use are compilers for the
IBM 1410, 7070-7074, 705 and 7080.

The first version of COBOL
(COmmon Business Oriented Language),
known as COBOL-60, was published
by the COnference on DAta SYstems
Languages (CODASYL) two years ago.
The revised version, published in
June, 1961, and designated COBOL-61,
is the current and, with minor con-
tinuing modification, ultimate
standard. Each of the IBM compil-
ers meets the specifications of
COBOL-61.

The new processor permits
users of 1401 systems with 12 to
16 thousand positions of core stor-
age to write computer programs in
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COBOL and have it automatically
translated by the 1401 into the
system's binary coded machine lan-
guage for processing.

A COBOL processor for the
smaller 1401 (4 to 8 thousand po-
sitions of core storage) is sched-
uled for release next month.

PROGRAM AUTOMATES
CIRCUIT CHECKOUT

A new method using a small-
scale general purpose computer for
automatically analyzing and evalu-
ating new circuit designs and elec-
tronic subsystems has been demon-
strated by Autonetics Industrial
Products, a division of North Amer-
ican Aviation, Inc., Long Beach,
Calif.

The program, called SPARC, can
be used by a design engineer to
facilitate the tedious process of
bread-boarding by allowing the en-
gineer to perform parameter varia-
tions at the computer. It also
allows rapid design optimization
of the number and quality of com-
ponents, allowable tolerances, and
failure rates.

SPARC, using Recomp II com—
puters, has already been used by
Autonetics to develop some elec-
tronic components and subsystems
for Air Force Minuteman and Hound
Dog missiles, Navy Ships Inertial
Guidance Systems and the Army
MABLE orienter.

FOUR COMPUTER PROGRAMS
DEVELOPED TO SPEED
DESIGN OF LENSES

International Business Ma-
chines Corporation, White Plains,
N.Y., has developed, with the
technical assistance of the Insti-
tute of Optics, four computer pro-
grams which speed the intricate
process of designing lenses.

The four programs make up the
new IBM Lens Design Package. Lens
designers, using a computer under
control of the programs, will be
able to evaluate proposed lens sys-
tems in seconds and correct the de-
sign specifications of the systems
in minutes. The computer technique
eliminates the need to construct
actual models for each design
change or make laborious, manual
computations. The programs are
written for the small-scale IBM
1620 data processing system.

Lens Design is used in such
areas as missile guidance, space
research and optical maser devel-
opment.
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HONEYWELL 800
"SPRECHT DEUTSCH"

Honeywell Electronic Data
Processing, Wellesley Hills, Mass.,
has developed the first business
multi-lingual compiler system. It
enables the Honeywell 800 computer
to understand German as well as
English. The compiler, a German
version of FACT (Fully Automatic
Compiling Technique), permits a
programmer to write a program in
German using the lexicon provided,
and employing the very same rules
of FACT programming-as in the Eng-
lish version,

The FACT Compiling system
permits the business user to write
computer instructions in the lan-
guage with which he is familiar,
having once learned the rules of
syntax, The programmer can often
direct the computer to execute a
very lengthy and complicated se-
quence of operations, by stating
relatively few instruction words.

The German version of FACT
was developed to assist in the ap-
plication of Honeywell 800 comput-
ers to business problems on the
European Continent.

NEW FIRMS,
DIVISIONS,
AND MERGERS

DATA PROCESSING
SYSTEMS CONSULTANTS

CIRAD (Corporation for In-
formation Systems Research and
Development) is a newly formed
organization of data processing
systems consultants. Corporate
offices have been opened at 628
West Rittenhouse St., Philadel-
phia, Pa.

Paul Colen, president of the
new corporation, describes CIRAD
as an integrated systems design
and product planning group. He
says it plans to provide an in-
depth consulting capability for
data processing systems design and
implementation for both government
and industry. Mr. Colen is also
director of Systems Planning for
the firm.

Members of the senior staff
are John J. Ogle, vice president
and director of Systems Operations;
Frank J. Wesner, vice president,
treasurer and director of Systems
Management; and Benjamin Kuby,
secretary and general counsel.
Robert S. Barton and Jackson Wal-
ter Granholm are consultants to

the newly formed corporation and
members of its Board of Directors.

~ In their previous affiliations,
the senior staff has collaborated
in many inter-industry projects in
the computer field, including de-
signing electronic computers, de-
signing problem-oriented languages
and designing and implementing com-
prehensive programming and data pro-
cessing systems.

CIRAD presently has a contract
with the Navy Department for data
systems analysis based on a weapons-
type inventory and control proced-
ure. Plans call for eventual ex-
pansion into commercial data sys-
tems analysis and design.

JAPANESE FIRM SPECIALIZING
IN MANUFACTURE, SALES AND
CONTRACTING OF COMPUTERS

The first Japanese firm organ-
ized to sell electronic computers
and lease computer time, has been
founded by the Tokyo Shibaura Elec-
tric Co. (Toshiba), the Japan Engi-
neering Consultant Corp., the Fuji
Telecasting Co. and Tosho Co., Ltd.

The new company, the Japan
Business Automation Company (JBAC),
will service and install computers,
train programmers and provide al-
lied services. JBAC will contract
computer time for companies which
cannot economically purchase
computers.

LITTON INDUSTRIES GROUP OPENS
SALES AND SERVICE CENTER

A sales and service center for
all products of the Business Machine
Group of Litton Industries has
opened in Scranton, Pa. The new
center brings the various divisions
of the Business Machines Group un-
der one roof for the first time.

Divisions representated at
Scranton include Monroe Calculat-
ing Machine Company, Monroe/Sweda
Cash Register, Integrated Data Pro-
cessing, Inc., A. Kimball Company,
Cole Steel Equipment Company and
Eureka Specialty! Printing Company.
Products of the divisions are dis-
tributed in 85 countries through
branch and dealer networks.

GENERAL KINETICS ACQUIRES
COMPUTER TEST EQUIPMENT
COMPANY

General Kinetics Inc., Arling-

ton, Va., has acquired a Philadel-
phia area manufacturer of computer
test equipment. GKI has purchased
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all of the outstanding stock of
Computer Instrumentation Corpora-
tion in exchange for GKI common
voting stock. No changes in man-
agement, service, or customer re-
lations policies of the wholly-
owned subsidiary are contemplated.

The new GKI subsidiary's
equipment line includes automatic
devices for testing individual
magnetic memory cores, and com-
plete core arrays. The company
also is developing a line of ana-
lyzers for thin magnetic films and
similar new memory devices. Prod-
ucts of the new GKI subsidiary will
be sold under its own name.

LIBRASCOPE NAMES
SALES REPRESENTATIVE FOR

COMPUTING/CONTROL COMPONENTS

General Precision's Librascope
Division, Glendale, Calif., has
named Airsupply--Aero Engineering
Co., a division of Garrett Corp.,
as exclusive national sales repre-
sentatives for a line of Librascope
precision computing and control
components -produced by Librascope's
Components and Special Devices
Branch, Burbank, Calif. The com-
ponents include ball-disc and
packaged integrators, differen-
tials, sine-cosine mechanisms,
miniature servoamplifiers, and
the DigilogT™ 1011 solid-state
converter.

Airsupply--Aero will market
the mechanical, electromechanical,
and electronic components to both
military and industrial customers
and will provide applications en-
gineering services for the users.
This company is also exclusive
national sales representative for
chemical ordnance equipment pro-
duced by Librascope's Sunnyvale,
Calif., Branch.

ECMA and BEMA FORMING
A JOINT WORKING PARTY

The European Computer Manu-
facturers Association (ECMA) and
Business Equipment Manufacturers
Association of America (BEMA) are
forming a Joint Task Group to
study the various proposed MICR
codes. This study will result in
a recommendation for a common lan-
guage code or codes for the bene-
fit of the users and manufacturers.
The first work to be undertaken is
that of MICR for Banks. The group
is expected to make a recommenda-
tion to the European Bankers Asso-
ciation in the near future.

LITTON INDUSTRIES SIGNS
WITH TWO TOKYO COMPANIES

Litton Industries, Beverly
Hills, Calif. has signed an agree-
ment with Mitsubishi Electric Man-
ufacturing Company and Fuji Com-
munication Apparatus Manufacturing
Company (Fujitsu) both of Tokyo,
for the production, sales and ser-
vice of Litton's air defense con-
trol systems for Japan.

The three firms will cooper-
ate in the production, sales and
maintenance of JADE (Japanese Air
Defense Environment System) for
the air defense of Japan. The
manufacture of the system will be
done primarily in the Mitsubishi
and Fujitsu plants in Japan, with
the aid of technological data and
assistance provided by Litton and
its affiliates.

JADE consists of a series of
command and control modules that
can be assembled into a system
suitable for any air defense and
control mission. Three similar
systems already have been produced
by Litton and the proposed Japan—
ese system is one of several
planned for future use, Proposals
have been made to the Japanesc
government on the JADE system and
a decision on a contract is cx-
pected early next year.

PHILADELPHIA OFFICE
ESTABLISHED BY DIGITRONICS

The Digitronics Corporation,
Albertson, N.Y., has established
a Mid-Atlantic District Office in
Philadelphia, Pa., and Service
Centers in Baltimore, Md., Wash-
ington, D.C., and Philadelphia.

Mr. Joseph Driscoll is the
Mid-Atlantic District Manager and
will be in charge of the Service
Centers and the District Office.

OUTDATED ANALOG COMPUTERS

MODERNIZED

Computer Products, Inc., Man-
asquan, N.J., serves the analog
computer user by updating older
computers to provide performance
equal to newest technological de-
velopments. Melvin E. May, Pres-
ident of the new organization, re-
ports that the methods CPI has de-
veloped for modernizing older com-
puters effectively improve per-
formance to equal -- and in some
cases surpass -- those of current
new computers.

Modernization programs repre-
sent far more than minor parts re-
placement. Completely redesigned
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networks, new and updated compon-
ents give new usefulness to old
computers. Modernization includes
advanced display and readout de-
vices and a reworking of the phys-
ical appearance of the console.

NEW INSTALLATIONS

FIRST SDS COMPUTER
SHIPS TO NASA

Scientific Data Systems, Inc.,
Santa Monica, Calif., announced
that the first production model
SDS 900 Series digital computer
has been installed at the National
Aeronautics and Space Administra-
tion Agency's Goddard Space Flight
Center in Greenbelt, Maryland.

The computer, an SDS 910, will be
used to check out and evaluate
various experimental equipment to
be carried aloft by the NASA Orbit-
ing Geophysical Observatory (0GO).

This delivery signaled the
entry into full-scale production
of Scientific Data Systems' 900
Series computers. The eleven
month old firm shipped three ad-
ditional computers during Septem-
ber, and is on a one-per-week
shipment this month. Equipment
is being shipped at a rate in ex-
cess of two million dollars annu-
ally, with a backlog of approxi-
mately six months. The company
presently has offices in New York
and Washington.

UNIVAC SOLID-STATE II COMPUTER

DELIVERED TO GENERAL MOTORS

The first UNIVAC Solid-State
II Computer to be shipped by the
UNIVAC Division of Sperry Rand
Corporation, New York, has been
delivered to the Guide Lamp Divi-
sion of General Motors Corp., in
Anderson, Ind.

The UNIVAC Solid-State II
Computer is the first computing
system produced in the United
States to combine the benefits of
both core and drum memory in a
medium scale computer. The Guide
Lamp Division of General Motors
Corp. will use the system for pro-
duction control, critical path

scheduling for model change-over
planning, payroll preparation,
general accounting, and other ad-
ministrative applications.
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FIRST NCR 315 SYSTEMS
FOR EUROPE

The first National Cash Reg-
ister 315 computer systems to be
installed in Europe were shipped
by air from California. One of the
NCR systems was installed by Luft-
hansa German. Airlines at its oper-
ations office in Hamburg. The sec-
ond system is installed at the
Bruno Bader Company, one of Germ-
.any's larger mail-order houses,
which is located in Pforzheim.

Lufthansa's 315 system is be-
ing used for cargo sales and ticket
sales acceounting. Later the German
air line will also handle stock
control and stock disposition on
the 315.

The Bruno Bader mail-order
company is using its system to
keep track of more than one million
accounts receivable. It will also
handle other processing and book-
keeping work with the new system.

OKLAHOMA STATE
INSTALLS COMPUTER FOR
ENGINEERING UNDERGRADUATES

Oklahoma State University's
College of Engineering, Stillwater,
Okla., has developed a modern com-
puter laboratory for undergraduate
instruction. An IBM 1620 digital
computer was delivered late this
summer to be ready for the fall
semester classes. The complete
computer facility includes in its
equipment: the 1620 central pro-
cessing unit, a card input-output
read punch unit, five card key-
punch machines, a control unit for
card-to-typewriter communication
and the typewriter, a graph-plot-
ting typewriter, and various ac-
cessories.

Oklahoma State University's
College of Engineering will initi-
ate and maintain the computer edu-
cational program for engineering
undergraduates. The 1620 will al-
low engineering undergraduates to
learn the types of problems that
should be solved by computers.

Paul A. McCollum, professor
of electrical engineering and new-
ly appointed director of the en-
gineering undergraduate computer
laboratory, has coordinated the
program, le has taught courses
in computer logic, circuit design,
and programming, and is now direct-
ing computer use training seminars
for the engineering staff.
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OIL PRODUCING COMPANY
INSTALLS GE 225

The Atlantic Refining Company
has installed a General Electric
225 Information Processing System
in the Producing Department's
Southwest Data Processing Center,
Dallas, Texas. The Atlantic cen-
tral processor includes a magnetic
tape unit, with six tape drives; a
paper tape reader and punch, and a
high-speed printer capable of
printing 900 lines a minute. An
electric typewriter also is part
of the system.

The center is equipped with
communications and data transmis-
sion facilities, key punch, and
related components.

PUBLISHERS' SERVICE BUREAU
INSTALLS IBM 1401 COMPUTER

IDR (Industrial Data Reduc-
tion), Philadelphia, Pa., has in-
stalled an IBM 1401 solid state
computer. The computer consists
of three major units: a process-
ing unit; a combination card read-
er and punch; and a high-speed
printer.

IDR specializes in high speed
electronic processing of reader
inquiries for a variety of maga-
zines. Publisher clients are of-
fered a complete processing pro-
gram —— from postal pickup to di-
rect mailing of reports to indi-
vidual advertisers.

The new 1401 replaces a Uni-
vac I computer, and it will permit
an overall increase in the. speed,
quality, and application of pro-
cessing operations.

MIT WILL USE HONEYWELL 1800
ON MOON FLIGHT
NAVIGATION PROBLEMS

Honeywell Electronic Data
Processing, Wellesley Hills, Mass.,
will install a Honeywell 1800, at
the Instrumentation Laboratory of
Massachusetts Institute of Tech-
nology early next year. The com-
puter is capabple of performing
120,000 additions and subtractions
per second. The 1800 computer
system will include a random ac-
cess disc file, six high density
magnetic tape transports, a high-
speed printer, card punch and
card reader.

The newly developed machine
will be used to handle a variety
of complex research and develop-
ment jobs connected with the nav-
igation of Project Apollo, Amer-

ica's first manned flight to the
moon. The Honeywell 1800 will de-
sign the circuitry of the guidance
computer that will be installed in
the Apollo capsule to keep it on
course. It also will check out the
machine logic and guidance program
of the spaceborne computer, and
simulate its full operation before
actual launching.

COMPUTING
CENTERS

ELECTRONIC LOGBOOK

Polaris Director Rear Adm. I.
J. "Pete" Galantin recently opened
a new data processing center that
will keep a 600 million-entry elec-
tronic logbook on every piece of
navigation equipment in Polaris
submarines scattered over the world.

Sperry Gyroscope Company is
navigation system manager for Pol-
aris submarines. The center, lo-
cated in Syosset, N.Y., will permit
Sperry to set up a complete control
index on every navigation system in
the missile-firing fleet. The ex-
act status of every piece of equip-
ment will be known at all times --
when it was installed, what modi-
fications have been made, and are
due, and when it is scheduled for
replacement.

A UNIVAC Solid State 90 Tape
Computer has as its first job the
transfer to tape of data now on
some 150,000 file cards. By the
end of the year, Sperry expects
to fill 112 reels of magnetic stor-
age tape with 600 million "bits" of
information. This data will be
updated weekly. .

As navigation system manager,
Sperry determines requirements for
new equipment; designs and field
tests equipment; acts as procure-
ment agent, and establishes and
maintains development, production,
and maintenance schedules as well
as equipment quality.

ANALOG COMPUTER CENTER

The only analog computer cen-
ter in the South, designed to serve
the chemical industry complex in
Texas, Louisiana and Oklahoma, has
been opened by KinOTrol, Inc. with
offices at 5731 Gulf Freeway, Hous-
ton, Texas. KinOTrol, Inc. is a
consulting firm for chemical pro-
cess industries. The firm special-
izes in the use of the analog com-
puter for selving problems.
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Kennard has

The Dystac(:)analog computer,
which is in operation in the KinO-
Trol offices, is used to mathemati-
cally simulate chemical processes
and determine the best conditions
to operate a given chemical pro-
cess. The center is available for
rental to local industries. In-
struction classes in the use of
the analog computer are also
offered.

PEOPLE OF NOTE

EXECUTIVE PROMOTIONS IN IBM

George F.

been promoted
to president of
IBM's Data Sys-
tems Division,
located in
White Plains,
N.Y., He was
formerly gen—
eral manager of
the company's ¢
Advanced Systems Development Divi-
sion. He succeeds William B. Mc-—

Whirter who was promoted to the
post of director of organization
for IBM.

Paul W.
Knaplund suc-
ceeds Mr. Ken-
nard as general
manager of the
Advanced Systems
Development Di-
vision, Yorktown
Heights, N.Y.

He was assistant
manager of the
division.

John M. Norton will be the as-
sistant general manager of the Ad-

vanced Systems Development Division.

He was manager of the division's
East Coast systems laboratory,
also located at Yorktown Heights.

Leonard E. Clark has been
named vice president, -headquarters
operations of IBM's Data Process-
ing Division, White Plains, N.Y.
He was formerly divisional vice
president and manager of the
Western Region, which serves 14
western states.

TWO VICE PRESTDENTS
APPOINTED AT UNIVAC

The UNIVAC division of Sperry
Rand Corporation has appointed Lee
Johnson and Ralph S. La Montagne

as vice presidents.

Mr. Johnson,
as vice presi-
dent of federal
government mar-
keting, is re-
sponsible for
the sale of the
entire range of
commercially a-
vailable UNIVAC
electronic com-
puter and tabu-
lating equipment
to federal government agencies.
Mr. La Montagne,
as vice presi-
dent, defense
marketing, is
responsible
for the sale
of special
purpose UNIVAC
electronic equip-
ment to defense
agencies.

Both Mr, Johnson and Mr. La
Montagne will make their headquar-
ters in Washington, D.C.

SMITH NAMED VICE PRESIDENT
MARKETING FOR HONEYWELL EDP

Claude H. Smith has been
named Vice President of Marketing
for Honeywell Electronic Data Pro-
cessing. lle was formerly Director
of Honeywell's EDP Federal Systems
Marketing Divi-
sion. In his
new position he
heads both the
Federal Systems
. and Commercial
Marketing organ-
izations.

) Mr. Smith
has been a mem-
ber of the Hon-
eywell organiz-

He started as a technical repre-
sentative to the U.S. Air Force

at bases in the United States and
the Caribbean, and on Guam, Tinian
and Saipan.

INTERNA TIONAL SYSTEMS
MAN OF THE YEAR

The first woman ever to gain
the honor of International Systems
Man of The Year was named winner
over 40 nominees from the United
States, Canada, Europe, and South
America. Miss Anita P. Loeber of
Los Angeles was named by Systems
and Procedures Association, an
international professional group
of people engaged in scientific
management operations.
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ation since 1943..

Miss Loeber is a member of
the Management Division Staff of
the County of Los Angeles and is
also the first person engaged in
government activities to be given
this award. She won the Price
Waterhouse Award in 1959 for the
best published article in the sys-
tems management field and is the
first person to have won both
prizes. Miss Loeber's activities
and achievements in the systems
field are numerous. She is also
an author, lecturer, and teacher.

PRESIDENT, VICE PRESIDENT,
25 DIRECTORS NOMINATED
TO LEAD IEEE

Dr. Ernst Weber, President of
Polytechnic Institute of Brooklyn,
has been nomin-
ated to serve
as President of
the Institute
of Electrical
and Electronic
Engineers
(IEEE), a
160,000 member
organization
that will come
into existence
with the IRE
and AIEE merg- i
er in January, 1963. Dr. Weber
was the 1959 President of IRE and
is a Fellow of AIEE.

To serve as Vice President
with Dr. Weber is Dr. B. Richard
Teare, Jr., Dean, College of Engi-
neering and Sci-
ence, Carnegie
Institute of
Technology,
Pittsburgh, Pa.
Dr. Teare is
President of
the AIEE.

A slate of
officers.and di-
rectors to lead
IEEE has been
3 submitted to the
membership of the two merging
groups, the American Institute of
Electrical Engineers and the In-
stitute of Radio Engineers. All
voting members of AIEE and IRE will
receive ballots and be asked to
vote either for or against the
entire slate.

VICE PRESIDENT, RESEARCH
NAMED BY LFE ELECTRONICS

Dr. Ward C. Low has been named
to the ncw post of vice president,
research, for LFE Electronics, the
major operating group of Labora-
tory for Electronics, Inc., Boston,
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Mass. Dr. Low joined LFE in 1961
from the Mitre Corporation. He
has been technical director for
LFE Electronics' Systems division
and will now direct all research
programs and be responsible for
long range technical planning.

USAF SCIENTIFIC ADVISORY
BOARD MEMBER NAMED

Dr. Gilbert W. King, IBM di-
rector of research, has been named
a member of the
United States
Air Force Sci-
entific Advis-
ory Board. Its
members perform
consultative
services on
scientific
matters for the
United States
Air Force.

The group also reviews and evalu-
ates the Air Force's long-range
plans for research and development.

Dr. King is also head of the
Library of Congress' study group
for information retrieval and a
recent- appointee to the President's
Science Advisory Committee Panel
on Problems of Scientific
Information.

BENDIX G-20 USERS GROUP
NAMES 1962-63 OFFICERS

William Anderson was elected
president of the Bendix G-20 Users
Group at their recent New York
City conference. Mr. Anderson is
computer director for Bendix Cor-
poration's Mishawaka Division in
South Bend, Ind. Bert Went, Bat-~
telle Memorial Institute, Columbus,
Ohio, was elected vice president,
and Dr. Bardley Whitman, Schering
Corp., Union, N.J. as secretary.

Mr. Anderson announced the
group will meet again in Chicago
this November.

DR, JOHN BLYTH JOINS
THE DIEBOLD GROUP, INC.

Dr. John Blyth, pioneer in
the field of programmed learning,
has joined The Diebold Group, Inc.
to direct a new department in Pro-
grammed Learning. Dr. Blyth will
provide services for the develop-
ment of programmed courses for a
wide variety of educational and
training problems.
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DR, M. S. WATANABE

The International Academy of
Philosophy of Science, headquart-
ered in Brussels, has elected to
membership,: Dr,
M. S. Watanabe
a research
staff member
of Internation-
al Business
Machines Cor-
poration's
Thomas J. Wat-
son Research
Center.

Membership in the Academy is
limited to 52 scientists and phil-
osphers who have made notable con-
tributions to the philosophy of
science.

NEW CONTRACTS

OLIVETTI ORDERS $2 MILLION OF
MAGNETIC TAPE MEMORY UNITS

Ampex Corporation, Redwood
City, Calif., has received the
largest international order in. its
history from Ing. C. Olivetti &
Co., Milan, Italy. The order
calls for delivery of some
$2,000,000 in Ampex magnetic tape
units to be used in Olivetti
electronic computers.

The equipment will be manu-
factured at Ampex facilities in
Culver City, Calif. Part of the
order will be exported directly
to Milan; the balance will be
shipped in kit form for assembly
by Ampex Electronics, Ltd., sub-
sidiary of the corporation in
Reading, England, before delivery
to Olivetti.

NEARLY $2 MILLION IN CONTRACTS
FOR COLLINS RADIO COMPANY

The U.S. Air Force has award-
ed Collins Radio Co. three con-
tracts totaling more than $974,000.
The largest of the contracts is
for over $425,000 for ground com-
munications equipment, which will
be used primarily in downrange
tracking situations on the Atlan-
tic Missile Range. A second award
calls for Collins flight control
equipment for jet and heavy duty
aircraft. The final contract from
the U.S. Air Force is for flight
director computers. The equipment,
the Collins CPU-4/A assists the
pilot in steering his craft. It

accepts standard guidance and sens-
or information for presentation to
the pilot through a system of sig-
nals.

The Boeing Company Transport
Division has awarded Collins Radio
Company a contract for nearly $1
million to supply navigational
equipment for its new three-engine
727 jet liners. The purchase calls
for Collins course indicators, ap-
proach horizons, steering computers,
and instrument amplifiers.

DIVISION OF ITT AWARDED
CONTRACT FOR OVER $2.5 MILLION

The ITT Federal Laboratories,
Nutley, N.J. has been awarded a
contract for over $2.5.-million to
build additional units of high per-
formance electronic air navigation
equipment by the U.S. Navy, The
contract calls for the ITT division
to supply units of an improved air-
borne TACAN (Tactical Air Naviga-
tion) set which will provide the
Navy's jet aircraft with instan-
taneous, precise bearing and dis-
tance navigation information.

TACAN was originally developed
by ITT to meet the precision navi-
gational requirements of the U.S.
Navy carrier-based aircraft, and
is now a standard short range air
navigation system for military
aviation.

ELECTRIC COMPANY ORDERS
IBM 1710 CONTROL SYSTEM

Public Service Company of Al-
buquerque, N.M., has ordered an
IBM 1710 control system to balance
334,000 kilowatts of generating
capability against the requirements
of more than 100,000 customers.
The electronic computing system
will control and dispatch the flow
of electricity across high voltage
power lines serving a portion of
the Southwestern United States.
The computer-directed power dis-
patcher will be able to meet ever-
changing load demands. It is
scheduled to go into operation
early next year.

NATIONAL GEOGRAPHIC TO HAVE
UNIVAC III COMPUTER SYSTEM

A UNIVAC III computer system
has been ordered from Sperry Rand
Corporation for installation next
year in the National Geographic
Society's Eckington offices in
Washington, D.C.
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The computer will make poss—
ible temporary changes of address
on a day's notice. Magazine copies
can be sent to vacationing families
or travelers wherever and whenever
they go. The adjustments in ac-
counts of the Society's three mil-
lion members will be processed as
quickly as they are received in
the Washington headquarters. Na-
tional Geographic Magazine expects
to be the first publication in
history to keep its subscriber's
addresses —- both foreign and
domestic -- and their accounts
current on a daily basis through
use of an electronic computer.

ARMY AWARDS HONEYWELL
CONTRACT FOR
MAGNETIC TAPE SUB-SYSTEM

Honeywell Electronic Data
Processing, Wellesley Hills, Mass,,
has been awarded a $144,000 con-
tract by the Army for delivery of
a magnetic tape sub-system to the
Army's Electronic Proving Ground
at Ft. Huachuca, Ariz. The sub-
system includes 8 Honeywell mag-
netic tape drives. It will be
van-mounted for use in testing
the Army's Fieldata systems.

NAVIGATION CHECKOUT TIME
TO BE CUT 80% --
WILL HIKE POLARIS READINESS

Sperry Gyroscope Company,
Great Neck, N.Y., has received
$3.1 million from the U.S. Navy
for 14 advanced design checkout
consoles. The new shipboard units,
called navigation operational
checkout. consoles, will permit
monitoring of the at-sea operation
of the submarines' precise naviga-
tion systems. The monitoring will
be conducted from a central con-
trol station inside each sub. The
consoles are expected to reduce
present checkout time by 80
percent.

The first submarines to carry
the equipment will be ten ships of
the Lafayette class, scheduled to
join the fleet by the end of 1964.
Four of the 14 consoles will re-
main ashore: two for crew train-
ing, onc for test purposes and one
for installation and study in
Sperry's landlocked replica of a
Polaris sub navigation center at
its Syosset, L.I., location.

AIRLINE ORDERS UNIVAC SYSTEM

West Coast Airlines, Seattle,
Wash., is the first commercial
airline to order the new UNIVAC
1004 Data Processing System. This

system is the most recent addition
to the Sperry-Rand Corporation's
data processing equipment.

The new equipment represents
a transitional step toward West
Coast's use of a total-company
computer system. The UNIVAC 1004
system will be initially used by
the firm's accounting department.

NASA SELECTS COMPUTER
DYNAMICS TO OPERATE
DATA PROCESSING FACILITY

Computer Dynamics Corporation,
Silver Spring, Md., has been chos-
en by the National Aeronautics and
Space Administration to operate
the Data Processing Facility for
its Launch Operations Center at
Cocoa Beach, Fla. The quarter
million dollar contract gives Com-
puter Dynamics the responsibility
for the design, programming and
implementation of applications
for all types of digital computers
in use by the center. It also
provides for the development of
procedures, operation, and coord-
ination of maintenance for the
computers and peripheral equipment
used by NASA. )

The U.S. Navy's Bureau of
Supplies and Accounts has also
asked the company to install and
make operational its IMPACT (IM-
plementation, Planning And Control
Techniques) system for administer-
ing and controlling the Bureau's
conversion of its small-scale
headquarters computer from card
to tape operation,

LIBRASCOPE RECEIVES CONTRACT
FROM U. S. AIR FORCE

General Precision's Libra-
scope Division has received a
letter contract from the U.S. Air
Force to produce aircraft comput-
ers for the 665A reconnaissance/
strike program. The $215,000
contract represents the initial
funding for the program.

The contract calls for pro-
duction of two AN/ASN-24(V) dig-
ital computer sets. The computer
systems will be capable of air-
craft navigation, processing of
electronic intelligence data,
and other functions.
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BUSINESS NEWS

IBM IS ACCUSED OF
CARD MONOPOLY

A $150,000,000 treble damage
suit charging International Busi-
ness Machines Corporation with
monopoly practices in the tabulat-
ing card business has been filed
under the antitrust laws in the
United States District Court in
Camden, N.J.

The suit filed by Business
Supplies Corp. of America, Prince-
ton, N.J., charges IBM with 53
violations of the Sherman and Clay-
ton Anti-Trust laws, and the Robin-
son-Patman Act.

Business Supplies is asking
for a decree forcing IBM to divest
itself of its tabulating card busi-
ness "to prevent perpetuation of
its monopoly and strangulation of
all competition because of its
superior position".

Business Supplies also asked
the court to amend a 1956 consent
decree to force IBM to give up all
of its interests in the card busi-
ness. In the 1956 order, signed
in U.S. District Court in New York,
IBM had agreed to divest itself of
50 per cent of its card business.

Business Supplies states that
the chief target of the suit is the
tie-in of IBM's machines and cards,
"which give IBM a virtual monopoly
in both",

IBM has issued a statement
categorically denying the charge
that it has violated the antitrust
laws or that it has engaged in any
unethical conduct that might have
adversely affected Business Sup-
plies Corporation of America.

CONTROL DATA'S SALES,
ORDERS UP

Control Data Corporation has
reported that sales and service in-
come for the fiscal year ended June
30, 1962, amounted to $41,034,009,
up from $19,7683,745 in 1961. Net
profits after provision for taxes
were $1,542,622 compared with
$842,524 in the previous ycar. The
backlog of orders on Junc 30, 1962
was $49,410,000 as compared to
$24,220,000 on June 30, 1961,

CDC has recently increased
its sales offices to 20, and has
opened up new marketing areas for
the 1604 and the 160 line of com-
puters to include the oil industry,
communications and space exploration.
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"ONE IF BY LAND. . . "

The Elliott Computing Division
of the Elliott Automation Group in
England, is launching a drive to
capture a part of the American -
computer market in scientific and
educational organizations. The
503 and the 803 computer systems
will be the units promoted in the
United States. The E-A Industrial
Corporation, 70 Pine Street, New
York, will handle the American
sales for the Division.

— The Elliott 503

The 503 is a new computer
presently undergoing final check-
out at the Elliott factory in
Borehamwood, England. It features
an operating speed of 100,000
arithmetic operations per second,
with 8192 thirty-nine bit words of
basic core storage. Input/output
for the computer is via punched
tape, read at 1000 characters per
second, and punched at 100 char-
acters per second. Control is
from an electric typewriter. An
ALGOL-compiler is said to be com-
pleted for the 503, and the com-
puter is compatible with the older
803 unit. Its price is about
$200,000 in this country, and El-
liott feels that it will compete
with the GE 225, and the Bendix
G20 computers.

— The Elliott 803

The 803 computer, an older,
slower, and cheaper unit, has al-
ready been placed in over thirty-
five installations. It has 409
thirty-nine bit words for basic
storage, and a mean working speed
of 1500 operations per second.
Price in the United States is set
at approximately $95,000. The

~company hopes to compete with it
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in this country against the ASI
210, Recomp II and III, CDC 160A
and IBM 1620 computers. The larg-
est present installation of the
803 in the United States is an 8K
store, two tape machine at the
Lummus Co. plant in Newark, N.J.,
where it is used for chemical and
structural engineering design cal-
culations.

The Elliott Computing Divi-
sion is the largest British -com
puter manufacturer; they produced,
in 1961, 62% of the computers man-
ufactured in the United Kingdom.
They have over 150 machines in-
stalled throughout the world, in-
cluding fifteen in the United
States.

The first six months of the
marketing program for the 503 and
the 803 computers will be a feeler
program, Elliott reports, to de-
termine if they can independently
market their computer to the sci-
entific and the educational mar-
ket. Elliott already has arrange-
ments with National Cash Register
and Information Systems, Inc. for
marketing hardware to the business
and process control field,
respectively.

BURROUGHS
LOWERS COMPUTER PRICES

Burroughs Corporation has
announced new prices for previous-
ly leased computer systems. They
reduced the computer systems' cost
to 30 per cent of the original
list price. A 205 computer now
sells for a base figure of $48,000.

Previously leased systems
have been operated under mainten-
ance contract with Burroughs and
are sold with a 90 day warranty.
Maintenance contracts are option-
al. Updated software, including
an ALGOL compiler, assemblers,
executive systems, utility rou-
tines and hundreds of programs,
has been. cataloged for the 205.

A previously leased system
with paper tape and punched card
input/output and floating point
arithmetic now sells for $61,000,
compared to an original list price
of $210,000.  Special lease rates
for two and three year term
leases are also available.

AUDIO DEVICES' SALES RISE

Audio Devices, Inc. has re-
ported that sales for the six
months ended June 30, 1962 were
$4,070,103 compared with $3,677,089

for the same period in 1961. This
represents an increase in total
sales of 11%.

Earnings for the first half
of 1962 were $446,196 before pro-
vision for taxes and $223,196
after taxes. This is double the
earnings for the first half of
1961.

Sales were described as in-
creasing at a steady rate due in
part to the expanding market for
tape for instrumentation and com-
puter use.

ARMY EXPANDS ITS
MICROMODULE PROGRAM
MICROPAC COMPUTERS
EFFECTED

The United States Army has
announced today it plans a sub-
stantial expansion of its Micro-
module Program. The Army Signal
Corps launched the Micromodule
Program in 1958 to develop tiny
circuit modules to reduce the size
of army electronic equipment and
at the same time provide high re-
liability of production.

The Army anticipates commit-
ting some $8 million for equip-
ment and systems in the fiscal
year 1963 -- about double the 1962
funding. Up to 1962, $18 million
had already been invested in the
program. The Army-industry team
conducting the program is expected
to achieve a production rate of
250,000 micromodules a year by
March of 1963, a million a year by
June of 1964 and three to five
million sometime in 1965, under
existing plans.

Among the contracts the Army
awarded during 1962 for new micro-
module applications was procure-
ment from RCA of a mobile computer
for filed data use, employing some
10,000 micromodules and to be de-
livered in about 14 months. Fu-
ture plans provide for development
of an entire family of varying
sizes of such systems.

Among the micromodule appli-
cations chosen for the research
and development program in 1963-
64, is a production version of a
small field computer known as
Micropac, the prototype of which
will be delivered this November
by RCA. The micromodule is a
stack of wafer—like components in
the form of a compact module 0,36
inch square and usually 0.4 to 0.8
inch high. The micromodule takes
advantage of automated production
techniques and is compatible with
both existing circuitry and with
other microelectronic techniques
under development.
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MONTHLY COMPUTER CENSUS

The number of electronic computers installed, or
in production at any one time has been increasing at a
bewildering pace in the past several years. New vend-
ors have come into the computer market, and familiar
machines have gone out of production. Some new ma-
chines have been received with open arms by users --
others have been given the cold shoulder.

To aid our readers in keeping up with this mush-
rooming activity, the editors present below the first

monthly report on the number of American-made computers

installed or on order as of the preceding month. We
expect to revise this computer census monthly, point-
ing out the changes from month-to-month, so that it

will serve as a "box-score" to readers interested in
following the growth of the American computer
industry.

All figures have been verified by the respective
manufacturers except where the figure is marked with
an asterisk (¥). 1n the latter cases, estimates
were made based upon information in the reference
files of COMPUTERS AND AUTOMATION. The figures were
then reviewed by a group of computer industry cognos-—
centi'.

Any additions, or corrections from informed readers
will be welcomed.

AS OF SEPTEMBER 20, 1962

NUMBER OF
NAME OF NAME OF SOLID AVERAGE MONTHLY DATE OF FIRST NUMBER OF UNFILLED
MANUFACTURER COMPUTER STATE? RENTAL INSTALLATION INSTALLATIONS ORDERS
Addressograph-Multigraph
Corporation EDP 900 system Y $7500 2/61 3 2
Advanced Scientific
Instruments ASI 210 Y $2850 4/62 4 2
ASI 420 Y $12,500 -/62 0 1*
Autonetics RECOMP II Y $2495 11/58 130%* 0*
RECOMP III Y $1495 6/61 25% o*
Bendix G-15 N $2150 7/55 350% 14*
G-20 Y $15,500 4/61 20% 6*
Burroughs 205 N $4600 1/54 92 X
220 N $14,000 10/58 58 X
E101-103 N $1000 1/56 157 X
B250 Y $5000 11/61 18 35%
B260 Y $3750 - 0 40%
B270 Y $7000 6/62 2 30%
B280 Y $6500 - - 14%
B5000 Y $16,200 - 0 9%
Clary DE-60/DE-60M Y $650 2/60 68 10
Computer Control Co. DDP-19 Y $2800 6/61 1 2
DDP-25 Y $3000 - 0 1
SPEC Y $800 5/60 8 2
Control Data Corporation 160/160A Y $2000/$3500 5/6067/61 195 - 55
1604 Y $35,000 1/60 36 12
3600 Y $52,000 - O 2
Digital Equipment Corp. PDP-1 Y Sold only 12/59 17 12
about $500,000
PDP-4 Y Sold only 8/62 1 2
about $100,000
El-tronics, Inc. ALWAC IIIE N $2500 2/54 32 X
General Electric 210 Y $16,000 7/59 53% 3%
225 Y $7000 1/61 [ 5T*
General Precision LGP-30 semi $1300 9/56 100 20
RPC-4000 Y $1875 1/61 60 20
Honeywell Electronic Data
Processing H-290 Y $3000 up 6/60 9 4%
H-400 Y $8000 12/60 14 11*
COMPUTERS and AUTOMA TION for October, 1962 35



NUMBER OF

NAME OF NAME OF SOLID AVERAGE MONTHLY DATE OF FIRST  NUMBER OF UNFILLED
MANUFACTURER COMPUTER STATE? RENTAL INSTALLATION  INSTALLATIONS  ORDERS
Honeywell EDP (cont'd.) H-800 Y $22,000 12/60 38 14%
H-1800 Y $30,000 up -/63 - 3%
DATAmatic 1000 N - 12/57 7 X
HRB-Singer, Inc. SEMA 2000 Y $700 1/62 12 14 P
IBM 305 N $3600 3/62 925% X !
650-card N $4000 11/54 735% X
650-RAMAC N $9000 11/54 262% X
1401 Y $2500 9/60 3000%. 4500* .
1410 Y $10,000 11/61 33%" 450%
1620 Y *$1620 9/60 1265% 450%
701 N - - 4% X
702 N - - 5% X
7030 Y $300, 000 5/61 3% X NEW
704 N $32,000 12/55 89* X
705 N 230,000 11/55 160* X
7070 Y 24,000 3/60 220% 265%
7072 Y $15.800 - 0* 0% COMP!
7074 Y $29,300 - 0% 0* TO .
7080 Y $55,000 8/61 30% 25%
709 N $40,000 8/58 45% X C
7090 Y $64,000 11/59 190%- 150% put to
7094 Y $70,000 ° 12/62 4% 3% ric di
report
Information Systems, Inc. ISI-609 Y $4000 2/58 18 5 kind,
ally d
ITT 7300 ADX Y $30,000 7/62 2 1# work i
Philad
Monroe Calculating Machine Co. Monrobot IX N $340 3/58 145% 20* Unit o
Monrobot XI Y $700 6/60 140% 110% Psychi
. assist
National Cash Register Co. NCR - 102 N - - 30 X facili
~ 304 Y $14,000 1/60 29 1 porati
- 310 Y $2000 5/61 20 35
- 315 Y 7250 5/62 10 100 1
- 390 Y 1850 5/61 200 200 gardin
tional
Packard Bell PB 250 Y $1200 12/60 109% 29% begun
E.P.P.
Philco 2000-212 Y $68,000 -/63 0% 5% was ob
-211 Y $40,000 10/58 10% 10% trolle
-210 Y $36.,000 10/58 7% 9% ent of
. stitut
Radio Corp. of America Bizmac N - -/56 4 X ing re
RCA 301 Y $6000 2/61 121 330% toms.
RCA 501 Y $15,000 6/59 78 10% oughly
RCA 601 Y $35,000 -/62 0 6% ' sonnel
. o faced
Scientific Data Systems Inc.  SDS-910 Y $1700 8/62 2 10 this o
SDS-920 Y $2500 9/62 1 4 y data.
throu
TRW Computer Co. RW530 Y $2500 8/61 13% 6% symptg
rns.
UNIVAC Solid-state 80, ;ioch
9, & Step Y $8000 8/58 523 153 vancec
Solid-state II Y $8500 9/62 1 32 could
490 Y $26,000 12/61 3 12
1107 Y $45,000 10762 0 15 . 1
111 Y $20,000 8/62 1 65 from L
LARC Y $135,000 5/60 2 X of Apj
1100 Series (ex- Sperry
cept 1107) N $35,000 12/50 32 X Engine
1611 N $25,000 3/51 & 11/57 65 X Philad
File Computers N $15,000 8/56 77 1 volves
60 & 120 N $1200 ~/53 904 37 statis
1004 Y $1350 2/62 0 700 which
mathen
TOTALS 11,397 8,169 compy
X -- no longer in production N aggrog
The p1
and p2
point
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GAI.GOMP PLOTTING

VERSATILE -

ECONOMICAL -

RELIABLE

CalComp digital plotters and plotter systems are uniquely capable of continuous, round-the-clock, unattended

production of instantly available multiple plots.

® Compatible on-line with any general purpose medium-

scale digital computer, and off-line with most general purpose large-scale digital computers. ® Plots automat-
ically annotated in alphanumeric characters and any symbols. ® No skilled personnel required. CalComp
equipment never requires calibration, and produces plots continuously on roll-fed paper automatically main-
tained in precise alignment. ® CalComp plotting equipment has operated for years with no maintenance other
than replacing the paper and filling the pen. ® CalComp equipment operates on 100-125 volts 50 or 60 cycle a.c.

ON-LINE. CalComp 560-R plotter produces plots at 12,000 line
segments per minute 11 inches wide and up to 120 feet in
length. Price: $3,300.

CalComp 563 plotter produces plots at 12,000 line segments
per minute 29", inches wide and up to 120 feet in length.
Price: $8,000.

CalComp 565 plotter produces plots at 18,000 line segments
per minute 11 inches wide and up to 120 feet in length.
Price: $4,550.

OFF-LINE. CalComp 570 Magnetic Tape Plotting System,
including any CalComp plotter. Price: $24,500 to $44,200
depending upon choice of plotter and type of computer.

PROGRAMS. We will be happy to provide information on
CalComp programs for your computer.

REMOTE PLOTTING. CalComp Digital Data Terminal equip-
ment permits controlling any number of remotely located dig-
ital plotters from a single computer or Magnetic Tape Plotting
unit via conventional telephone company Dataphone. Price:

-CalComp 600 Transceiver $8,780. CalComp 620 Receiver $5,180.

PAPER. CalComp 120-foot rolls of paper are available either
plain or with preprinted arithmetic or logarithmic grids.
Price: $5 per roll (12-inch width), $20 per roll (30-inch width).
Quotation on preprinted special designs and catalog of stock
design paper samples available on request.

DEMONSTRATIONS. Demonstrations of CalComp plotting

equipment at your installation arranged on request.

COOHLOOM E

CALIFORNIA COMPUTER PRODUCTS, INC.

305 MULLER AVENUE

ANAHEIM, CALIFORNIA

Send for your free subscription to DIGITAL PLOTTING NEWSLETTER
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THE SPECTRUM OF INFORMATION PROCESSING

A. Walther

Darmstadt, Germany

The general chairman of the IFIP Congress
presents an engaging picture of the structure and

growth of information processing.

Let us recall the spectrum in optics. The white
light of the sun is dispersed by a prism into the 7 mag-
nificent colors of the rainbow: violet, blue, bluegreen,
green, yellow, orange and red. At the upper and at
the lower end invisible ultraviolet and infrared radia-
tion has to be added. The white light is equivalent
to information processing, the prism to the IFIP Con-
gress. By its 25 sessions with 119 papers and by 26
symposia and panel discussions it separates the entire
field of information processing into 7 subjects cor-
responding to the rainbow colors:

1) Business information processing

2) Scientific information processing

3) Real-time information processing

4) Storage and retrieval of information

5) Linguistic analysis and mechanical translation
6) Pattern recognition

7) Logical and technical fundamentals and prog-
ress

On the boundaries we find the university education
in information processing is equivalent to the ultra-
violet. Several advanced concepts are equivalent to
the infrared, for instance, connections to biology,
psychology and philology, generalizations of con-
cepts, and methods and views into the future.

Now I shall give some characteristic examples for
the subjects mentioned, which we may call Fraunholer
lines in the spectrum.

Subject 1: The business information processing is
in principle electronic data processing with high vol-
ume input and output and relatively few and simple
calculations, for instance: statistical evaluations, wage
calculations, accounting in banks, insurance compa-

nies, and in the postal money order service, inventory.

control, seat reservation. All this means office auto-
mation.

An example is an original wage sheet such as onc
[rom a‘vbig car [actory, Adam Opel A.G. at Russel-
sheim. The factory employs 28,000 workers to whom
wages are paid weekly. An IBM 650 computer mul-
tiplies the working hours by the wage per hour, takes
into account the family status and the number of
children, subtracts taxes and insurance rates, per-
forms all calculations otherwise necessary, and sum-
marizes the results on the wage sheet. On the rear
side, the worker finds his wages in cash in a plastic
pocket. The second copy of the wage sheet is sent to
the accounting office.

Another example is data processing in medicine. A
patient asks the hospital for a questionnaire. This

Presented at the opening session of the IFIP Congress 62, Munich,
Germany, Aug. 27, 1962.
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form carries a number. The connection of the num-
ber to the patient is known only to the hospital in
order to guarantee confidential treatment. The pa-
tient answers by “yes” or “no” 254 precise questions
for men and 266 questions for women, numerated ac-
cording to symptoms, for example:
How often do you have a headache?
001 Very rarely?
002  Occasionally during the week or the month?
003 Several times per week?
004 Every day?
Where do you locate the headache?
008 In the front immediately above the eyes or in
one of the cheeks below the eyes?
031 Do you suffer from noise in the ears?
Do you suffer from backaches and where do you
locate them?
071 In the upper part?
072 In the middle part?
073 1In the lower part?
241 Are you easily irritated and do you flare up
easily?
251 Was there a case of alcoholism among your
ancestors?
264 Do you suffer from irregularities in your blood
circulation and do you perspire easily?

The answers are punched into a paper tape which
is fed into an electronic computer. The computer
compares the symptoms marked by the patient to
combinations of symptoms characteristic for 80 dis-

_eases. Likely diagnoses are then printed out together

with corresponding symptoms. Probability indications
rated from 1 to 4 are added according to relevant
symptoms. This preliminary diagnosis is sent to the
hospital by teletype where it is studied by the doc-
tor. If he considers the case to be dangerous, he asks
the patient for an immediate appointment. Other-
wise the name of the patient is put on the general
waiting list. From the machine diagnosis, from the
personal impression, and, if necessary, from addi-
tional examinations the doctor writes the final diag-
nosis. This means that the machine assists in prepar-
ing the treatment, but it does not replace the personal
contact between doctor and patient which is an cs-
sential part of the doctor’s work. The results of the
procedure have been reported to be most satisfying.
In particular by the precise questions a great deal ol
unnecessary questioning and talking is avoided. Ap-
parently patients are less hesitant about answering
certain questions when asked in written form rathe
than in an interview.
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Subject 2: An example lor scientific data processing
is the summary of the so-called Mersenne prime num-
bers 20 —1 which is one detail from the theory ol
numbers in pure mathematics. For more than seventy
years 2127 —1 was the highest prime number (39 deci-
mal digits) known. Starting with 1952 in addition to
the 12 Mersenne prime numbers known so far 8 fur-
ther numbers were found. Several electronic compu-
ters cooperated in this project which honors the hu-
man mind. The last prime number was discovered by
A. Hurwitz in Los Angeles late in 1961. He used the
computer IBM 7090 for 50 minutes and he found the
highest prime number known: 2+23 —1, a number
having 1332 decimal digits.

Another example is optimization programming,
such as the production of a routing schedule for empty
freight cars for a national railway system, and a mini-
mum cost scheme for blending gasoline of a number
of components that have different technological prop-
erties and different prices.

Subject 3: The most important example for real-
time information processing is the automatic control
of machine tools which can also be applied to con-
trolling traffic signals. The prediction of bad weather
conditions is based on a number of meteorological
data which are transmitted by radio. If the prediction
has to be useful, the information must be processed
in real-time. The same is true for load calculations in
an electric power network.

Subject 4: As an example of information storage
and retrieval, I should like to mention documenta-
tion problems and the classification problem. These
terms arc self-explanatory.

Subject 5: An example here is the automatic trans-
lation from Latin into German produced at the in-
stitute of Professor Dorr in Saarbriicken by the com-
puter Zuse Z 22. Since Latin is a dead language it is
governed by a fixed set of rules and therefore it is
particularly well suited for fundamental studies.

Linguistic analysis is related to semantics and syn-
tactics and creates new bridges between humanities
and technology.

Subject 6: Automatic pattern recognition is one ex-
ample of artificial perception. During the Congress,
papers will be read about the automatic analysis of
electrocncephalographs and about the control of a
typewriter by the human voice. Further reports
about the automatic reading even of cursive writing
will be heard. The technical realization of automatic
reading will be of far-reaching importance for office
automation. For example, it is to be appreciated that
in the highly monotonous, though very responsible,
process ol punching data into cards the human being
will be replaced by a machine.

Subject 7: The progress in components, for exam-
ple, tunnel diodes, drift transistors, special [orms of
ferrite cores, carrier frequency systems for the para-
metron, cryotron circuits for very low temperatures,
[ast access storage disks, twistors, and thin magnetic
films, has opened the realm of nanoseconds (10—?
sce) for cycle time. Significant progress in logical de-
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sign was realized during the last years by the creation
ol programming languages (algorithmic languages,
operative languages) and the construction of corres-
ponding processors. Rightfully this topic will be
widely discussed during the Congress. An example of
progress is the calculation of the quotient q:= x /

(a — x) by means of the operative language ALGOL.
The new symbol := which signifies ““is to be replaced
by” is of particular importance. It is, for example,
used in the calculation ol a table if the program is to
jump from x to x 4 delta, with the step delta. This
subject represents particularly well the development
of the last years.

Subject 8: 1 should like to present at this point a
new development of L. A. Hiller of the University of
Illinois. Hiller is well known for the book, “Experi-
mental Music,” which he wrote in cooperation with
L. M. Isaacson, and for the ILLIAC string quartet
composed by the big and fast computer ILLIAC. The
ideas of a composer triggered by fantasy and intui-
tion are set equivalent to random numbers which are
fed into the computer. The composer transforms his
ideas by the laws of harmony and composing. Cor-
respondingly the random numbers are processed in
the computer by a program which simulates the laws
mentioned above and which discards the unsuitable
numbers. The result is a ready composition. Some of
you may like the sound of the string quartet, others
will object to its monotony and will be horrified. How-
ever, even the musicians protesting this development
will gladly accept another development by  Hiller
which will help to overcome the well-known  diffi-
culties in music printing. The original manuscript
ol the music is punched into a paper tape which then
is entered into a computer. A program edits the music
in such a way that equally spaced lines and pages are
printed. By the same method the music for the single
instruments can be extracted from the score.

By this talk I have tried to guide you through the
extended spectrum of information processing with
electronic speed. I hope that I was able to stir your
interest in, and to display the colors and the beauty
of, the fascinating domain of information processing.
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THE IFIP CONGRESS 62, MUNICH, GERMANY

Edmund C. Berkeley
Editor
Computers and Automation

The second congress of the International Federation
for Information Processing in Munich, Germany, held
during the six days, August 27 to Sept. 1, 1962, was
a remarkable and rewarding conference. Most of the
time there were five parallel sessions: two for papers
and three for symposiums and panel discussions. No
one could have personally attended more than 12
full sessions, yet there were 51. Dr. A, Walther’s in-
troductory talk “The Spectrum of Information Proc-
essing” (printed elsewhere in this issue of Computers
and Automation) gives a general report of the con-
tent of the conference. But there was no substitute for
accidentally being present at some of the really in-
teresting symposiums or panel discussions of the con-
ference. For it was impossible to tell ahead of time
who was going to speak well and clearly and have
something worthwhile to say and relevant to the sub-
ject of the session.

The hosts for the conference, the program commit-
tee, the local arrangements committee, and the other
committees, deserve praise for a splendidly organized
conference, with plenty of signs, ample multiple trans-
lation facilities that worked well, and an endlessly
working staff, including representatives of the Dresd-
ner Bank, Lufthansa, the German post office, and other
firms, who made one [eel their only purpose was to be
of real help, hour after hour, including Saturday
until two p.m.

Although preprints of the contributed papers were
given to every person who registered for the confer-
ence up to some time in August, these did not con-
tain the texts of the invited papers, nor the texts of
any prepared talks for the symposiums or panel dis-
cussions. The entire proceedings of the conference
are to be published by the North Holland Publishing
Co., Amsterdam, Netherlands.

Comparisons of How Computers Perform

J. A. Gosden and R. L. Sisson (U.S.A.) presented an
invited paper “Standardized Comparisons of Com-
puter Performance.” This paper is based on the
sensible idea ol constructing model problems requir-
ing computers and model configurations of computer
cquipment, and then programming the model con-
figuration to solve the model problem, and finding
the time and cost for the solution. More than 13
model configurations have been worked out. For
cach configuration two or more sets of computing
systems made by different companies have been spe-
cified. Then, having assumed the configuration, the
particular computing system, and the problem, vari-
ous times can be computed such as: the time to deal
with a block record in the master file, the delays in
the processor if any, etc. The model problems are
constructed by selecting problem parameters, such
as sizes ol input and output records, amount of com-
puting, and the “‘activity factor.” The activity factor
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An on-the-spot report of some highlights.

can be 1009, as in payroll where each payee recorded
in the master file has a record for time worked in the
detail file, and each person requires a calculation to
be made for him. Or, the activity factor may be as
low as 19, activity, in some specialized accounting
problems. When the standardized comparisons of
computer performance are given to a client, even
though they will not directly apply without change,
nevertheless the comparisons give him a head start in
relating the problems of his organization to his choice
of a computer. This gives him a non-sales-biased pic-
ture of computers.

Scheduling Classes and Teachers

As a result of the contributed paper “The Construc-
tion of Class-Tecacher Timetables” by C. C. Gotlieb
(Canada), it became evident that this is a very com-
mon problem and that very many people are working
on it. To simulate the principal of a high school is
difficult or impossible, because he carries too much
in his head. But a systematic examination of require-
ments enables a high school to be scheduled rather
easily, a university with more difficulty. Because of
the interest shown, a group is being formed, according
to Dr. Gotlieb, to pursue this topic.

Flame Cutting of Steel Plates

In the panel on Numerical Control of Machine
Tools, P. M. Stocker (England) reported on a com-
bination of two computers, a general purpose com-
puter—the Ferranti Pegasus—and a special purpose
one, or curve generator. Pegasus with an interpre-
tive program accepts the geometrical and cutting in-
formation in the simplest possible way, and produces
a punched paper tape containing information in
“sentences”’; each “sentence” defines the cutting line
from the present position of the flame cutter nozzle
to the next change point, along either a straight line,
a circular arc, or a parabolic arc. The curve generator
in turn accepts the punched paper tape and produces
a magnetic tape used in the control console of the
oxygen cutting machine. The system is used by 40
separate customers, and is having a significant effect
on ship fabrication.

Douglas T. Ross (U.S.A.) said that an informal
survey in December, 1961, had shown that over 40
different automatic programming systems for numer-
ical control have been prepared on computers in the
United States, and that of these, over 25 are still in
use. Most of the applications are concerned with con-
tour milling in a continuous path.

Learning Which Sentences Are Meaningful

In the session on Artificial Intelligence, V. M.
Glushkov (U.S.S.R.) talked of some ol the experi-
mental work in self-learning systems going on at the
Institute of Cybernetics in Kiev. He reported on a
“self-learning” machine for learning the meaning of
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simple sentences in Russian. Each sentence was con-
structed on the pattern: Subject, Verb, Preposition,
Object. The machine had a dictionary of 100 Russian
words, 70 nouns, 20 verbs, etc. Could the machine
learn to construct phrases that were meaningful and
grammatical? The machine was programmed to ex-
amine the information and from time to time offer a
sentence to the programmer: Was it meaningful? The
programmer would answer correctly. Then the ma-
chine would examine again, and again ask. (About one
third of all possible phrases are meaningful.) The
machine learned to correctly classify as not meaningful
the remaining 24 of sentences. For example, the ma-
chine might offer as meaningful: “a professor is a
thinker; a student is a thinker; a boy is a thinker; two
talkers are thinkers; all talkers are thinkers.”

The behavior of the machine varies considerably
according to the values set in its hardware of the
coeflicient of retentivity and the coefficient of caution.
Maximum retentivity leads to an appearance of learn-
ing by rote. Minimum retentivity leads to an appear-
ance of fantasy.

Evolution in Learning Machines

O. G. Selfridge (U.S.A.), in the Symposium on
Artificial Intelligence, discussed evolution as a notion
in learning machines. The evolutionary mechanism
which is available to us, as we produce machines with
artificial intelligence, is "broader than nature’s. In
nature a profitable gene is restricted to one species;
but as soon as a profitable design feature is observed
in any machine, it can be incorporated in other ma-
chines. In nature, it is hard to see how a mechanism
like wings could have evolved from non-wings; to ac-
count for it, we must assume that the intermediate
stages [rom non-wings to wings were profitable ones,
for example, that a transitional limb was uselul for
perhaps keeping balance or fluttering or gliding. With
machines, we human beings can take a goal “we wish
to fly” and construct parts individually, later putting
them together to make a flying machine. But there is
still diversity and beauty in nature which we have not
yet expressed in learning machines. In nature, species
have the ability to inherit an optimization procedure;
this feature is not yet present in any learning machine.

The Pattern of Learning

A. Newell (U.S.AL), in his invited paper, “Problem
Solving, Learning, and Generality,” began by saying
that “Our general problem is constructing the in-
[ormation mechanisms that we see in man,” and he
inquired what is the special role of learning. The
pattern ol learning is that the learning program modi-
fies the performance program; and significant learn-
ing involves storing of information much longer than
the duration of solving one problem. All learning re-
quires i representation of the environment inside the
machine: the purpose of the representation is bridg-
ing the gap between the environment and the ma-
chine’s experience. The variety of the world exceeds
the capacity of any machine to hold it. He held out the
possibility of environment-oriented machines, and
programs that build constructive models of the en-
vironment.
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Ultra High-Speed Computers

G. M. Amdahl (U.S.A.) reported at a press con-
ference of the panel discussion on Ultra High-Speed
Computers. The general opinion of the panel is that
the expected gain in performance of computers is at
least 20 to 50 times the speed of existing computers,
belore the end of the 1960°s. At least 8 companies are
working vigorously in this field. Three major problem
areas are: [fabrication; organization; and adequate
peripheral units. In fabrication, problems are how to
deal with a dielectric .002 inch thick and metal rib-
bons deposited on the dielectric .010” wide and .004”
thick. Temperature is a problem. In organization,
in order to retain small dimensions, one has to build
functionally independent boxes, putting all the con-
trols within the box—as for example, what is to be
done at any step in division depends on what hap-
pened at the last step. Adequate peripheral units in-
clude adequate input, output, and storage. Laboratory
methods are very costly to produce devices of this
degree of precision and miniaturization; it is better
to set up product production facilities. The ultra high-
speed computers are [acing the relativity barrier of
the speed of light—the maximum speed of an electrical
pulse in a conductor is about half a foot in a nano-
second (10~9 second).

Investigation and Computers

M. S. Wilkes (England) at one of the press con-
ferences spoke about the conference and the com-
puter field in general. He objected to saying that a
computer solved such and such a problem—he said
the credit should go to the scientist who used the
computer. One investigator has said that ever since
he had a computer to play with, he had to think 10
times as fast to keep up with it. An astronomer has
said that the most important instrument in astronomy,
when he was young, was the telescope, but now it is
the computer. A dozen years ago it might have been
so long and troublesome to tell the computer what to
do to solve a problem, that it would have been shorter
to do it yoursell; but nowadays a computer can be
spoken to easily. And a world movement under the
IFIP is under way to produce a standard language in
which to talk to computers.

Some Meditations on Programming

E. W. Dijkstra (Netherlands) gave an invited paper
“Some Meditations on Advanced Programming.” He
said he would express an honest personal conviction,
rather than a colorless average of a number of con-
flicting personal opinions of other people. The pro-
grammer’s world is a very dark one, with only patches
of bright sky on the horizon—based on the fact that
when the first computers were built and mankind was
faced with a new technical wonder, programmers did
nearly impossible jobs by using the inadequate ma-
chines in tricky ways. There was an atmosphere of
pioneering guided by opportunism rather than prin-
ciples. No matter how crazy a computer facility was
provided, a more crazy programmer would turn it to
advantage. The employer would employ a pro-
grammer who was a good puzzle-solver rather than one
who had a clear and systematic mind. But the sky is
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lightening. The basic theorem of importance is that
designing a computer is equivalent to making a pro-
gram. Yet the computers of today are very disap-
pointing, boring, uninspiring, and hopelessly old-
fashioned—because they have been built subject to
the requirement that all the old programs of previous
models of that manufacturer must run on the new
machine. This is a never-failing mechanism to prolong
the lifetime of grievous mistakes. So the programmer
suffers regularly from the monstrosity of his tool. But
the situation is changing. The classical computer
plus communication facilities is becoming equivalent
to a group of sequential machines, with the central
processor dividing its attention among and arbitrary
number of sequential processes. But the publication
of the ALGOL 60 report has had tremendous influ-

ence. However, the same attention to reliability which
the computer receives must now be given to the trans-
lator from ALGOL which produces the program that
actually runs on the computer. When changing {rom
an old computer to a newer and faster one, why not
invest some of the saving in the convenience, elegance,
and reliability of the translator? The language lor
dealing with the problem should also be a reliable
one; it should assist the programmer in his most
difficult task, satisfying himself that the program he
has written down really does solve the problem he
wants to solve. Finally, we need to stress that the
tools of the programmer should be charming, elegant,
inspiring, and worthy of one’s love, for unless a cralts-
man loves his tools he hardly can create something
of superior quality.

READERS’> AND EDITOR’S FORUM
(Continued from Page §8)

offer a progress report entitled “The National Space
Program,” underscoring the theme of the conference
“Computers in the Space Age.”

The annual banquet will be highlighted by an
address on the “Computer and Man” by Sir Edward
Playfair, chairman of ICT, London. His comments
will stress the need for realism—not ivory-tower day-
dreaming—in planning for the future of computers.

Evening discussion panels are planned for the first
time at FJCC 62. The three sessions scheduled in-
clude the effect of new devices on computer technology,
organization of computers, and computer languages.

Another innovation at the meeting will be a panel
discussion on the impact of information processing,
accenting the virtues of EDP as a national resource.
Worldly representatives from the fields of education,
industry, labor, government and the scientific com-
munity will be on hand including J. B. Carey, presi-
dent AFL-CIO International Union of Llectrical
Workers, and Dr. G. P. Harnwell, president of the
Univ. of Penna.

A number of EDP educational events for high-
school consumption has also been planned. Movies
on electronic data processing will also be shown on
a continuous basis during normal meeting hours of
the conference.

TWO LOCATIONS CHANGED FOR JCC’s—
ONE CANCELLED

The change in location of two previously scheduled
Joint Computer Conferences has been announced by
Dr. Willis H. Ware, chairman of the governing board,
Amecrican Federation of Information Processing Socie-
ties (AFIPS), sponsor of the conferences.

The FJCC, November 12-14, 1963, previously sched-
uled for Los Angeles has been changed to the Con-
vention Center, Las Vegas, Nevada. The SJCC, May
26-28, 1964 has been changed from Boston to the new
Washington Hilton Hotel, Washington, D. C., which
is scheduled for completion October, 1963.

“Due to the growth in exhibitors and attendance
at the JCC’s it has become necessary for us to look for
more space than conventional conference facilities
offer,” Dr. Ware explained.

12

The main auditorium at the Las Vegas Convention
Center seats 8,500 and the center includes 90,000 sq.
[t. of exhibit space and 17 meeting rooms for numbers
from 25 to 1,000. It is one of the few centers in the
world specifically designed for conference and exhibi-
tion activities.

The Washington Hilton has 50,000 sq. ft. of exhibit
areas adjacent to a ballroom seating 4,000 (or 1,000,

1,000 & 2,000), as well as numerous meeting rooms -

seating [rom a few to a few hundred.

It was announced at the Munich meeting of the
IFIPS that the next international conference of IFIPS
would take place in 1965 in New York. To allow full
time for the preparations for this event, AFIPS, the
host organization, has cancelled the SJCC that was
scheduled to be held in New York in 1965.

CALL FOR PAPERS FOR 63 SJCC

The 1963 Spring Joint Computer Conference to be
held May 21-23, 1963, at Cobo Hall, Detroit, Michigan,
invites intending authors to submit full texts of their
papers beginning with 100-150 word abstracts on or
before December 1, 1962.

Papers making original contributions in the areas
of programming, analog and hybrid systems, artificial
intelligence, algorithms in business data processing,
machine organization including hardware/software in-
terplay, new logic and memory devices, data acquisi-
tion—transmission and display, information retrieval
including applications, are invited as well as papers of
outstanding significance in other areas.

Each accepted paper, preferably not exceeding
10,000 words, will be published in hard bound pro-
ceedings available at the conference and abstracts
will be published in the conference programs.

Papers should be sent to: Mr. B. W. Pollard,
Burroughs Corporation, 6071 Second Avenue, Detroit
32, Michigan.

NEW PUZZLE BOOK AVAILABLE

If you enjoy the challenge of a good math problem
as much as we do, you'll be pleased to know that a
new edition of “Mathematical Recreations’” has been
published. For free copies of this popular booklet,
write to Litton Industries, Mathematical Recreations,
336 No. Foothill Road, Beverly Hills, Calif.
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FROM EVERY POINT OF VIEW...

BENDIX G-20 COMPUTER SYSTEMS CUT HIDDEN PROGRAMMING COSTS

From every point of view—hardware, software, support, results—the Bendix G-20 makes immediate, practical, dollar-savings
sense. Take software, for instance. As part of the integrated G-20 hardware/software package, Bendix provides a variety of
programming systems. Major programming systems are now operational for average G-20 configurations. Designed to cut
straight to the heart of hidden programming costs, these powerful and flexible systems allow you to make faster, more efficient
use of your G-20 computer. Additional programming versatility and compatibility are provided by G-20 PERT, FORTRAN,
650 Simulator, and Linear Programming...plus a library of pre-tested utility, conversion and debugging routines and mathe-
matical subroutines. SNAP—an independent, symbolic-language programming system—offers still another dimension of
programming ease to G-20 users. But you will want to investigate the Bendix G-20 from every point of view. Call your nearest
Bendix Computer séles/service office. Or write: Bendix Computer Division, 5630 Arbor Vitae St., Los Angeles 45, Calif., Dept. D-42.

mem/j/ Bendix Computer Division

CORPORATION
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BOOKS AND OTHER PUBLICATIONS

We publish here citations and
brief reviews of books and other
publications which have a signifi-
cant relation to computers, data
processing, and automation, and
which have come to our attention.
We shall be glad to report other in-
formation in future lists if a review
copy is sent to us. The plan of each
entry is: author or editor / title /
publisher or issuer / date, publi-
cation process, number of pages,
price or its equivalent / comments.
If you write to a publisher or is-
suer, we would appreciate your
mentioning Computers and Auto-
mation.

Hall, Arthur D. / A Methodology for Sys-
tems Engineering / D. Van Nostrand Co.,
Inc., 120 Alexander St., Princeton, N. J.
/ 1962, printed, 478 pp, $12.00
This book aims to increase the under-

standing of systems engineering as a

philosophy, methodology, or process. It

considers approaches to the main prob-
lems—problem definition, goal setting,
systems synthesis and analysis, and choice
among alternative systems. The first part,

“Philosophical Foundations,”  discusses

the nature of systems engineering and its

objectives, tools and relation to other
fields. Among the chapters in this section
arc: “A Case History: The TD-2 Radio

Relay System,” and “Some Fundamental

Concepts of Systems Engineering.” Part

Two called “Problem Definition,” in-

cludes “Environmental Research” and

“Needs Research.” The final two parts,

“Decision Making” and ‘Systems Syn-

thesis and Analysis,” discuss sclection of

criteria in decision making, data reduc-
tion, game theory, programming analog
computers, and mathematical analysis of
output data. Each section includes prob-
lems relating to the subjects covered.
Index.

Kipiniak, Walerian / Dynamic Optimiza-
tion and Control: A Variational Ap-
proach / The M.LT. Press and John
Wiley & Sons, Inc.,, 440 Park Ave. South,
New York 16, N. Y. / 1961, photo offset,
233 pp, $4.95
This mathematical monograph  dis-

cusses a general control theory for dynamic

systems of electrical, mechanical or chemi-
cal nature. Computation and certain
analog computers arc applied to problems
of optimization. Chapters include “State-
ment of the Rescarch  Problem,” “Dy-
namic  Optimization Theory,” “Control

Law Computations,” and “Control in the

I'resence  of  Stochastic  Disturbances.”

Seven appendices include nomenclature

and descriptions of systems. References

and index.

Niemann, R. A, and R, N. Learn /
Mechanization of the PERT System on
NORC; Naval Weapons Laboratory Tech-
nical Memo. No. K-19-59 / Superintendent
of Documents, U. S. Government Print-
ing Office, Washington 25, D. C. / 1969,
offset, 22 pp, 30¢
This paper describes the PERT system

and the mechanization of the PERT sys-

tem on the Naval Ordnance Research

44

Moses M. Berlin
Allston, Mass.

Calculator. PERT stands for Program
Evaluation and Review Technique. The
efficacies of its application on a fast com-
puter are discussed. Three appendices
discuss the salient characteristics of the
NORC, of the Universal Data Tran-
scriber, and a typical event network.

Thaler, George J., and Robert G. Brown /
Analysis and Design of Feedback Control
Systems / McGraw-Hill Book Co., Inc.,
330 West 42 St., New York 35, N. Y. /
1960, printed, 648 pp
This is a second edition of “Servo-

mechanism Analysis,” and incorporates

a number of revisions of the first edition.

*The authors consider feedback control

problems as design problems and provide
the engineer with a variety of analysis
and design tools with which to approach
the subject. The text is intended for use
in a postgraduate level first course, and
includes a chapter “General Background.”
Thirteen other chapters include: “The
LaPlace Transformation,” “Equations of
Physical Systems,” ‘“Transient Analysis
of Servomechanisms,” “Introduction to
Design,” “Application of Design Princi-
ples,” and “Describing Functions and
Their Applications.” Five appendices in-
clude tables, and information about error
detectors, controllers, servomotors and
compensating devices, Index.

Vygotsky, Lev Semenovich; edited and trans-
lated from the Russian by Eugenia Hauf-
mann and Gertrude Valsar / Thought
and Language / The M.LT. Press and
John Wiley & Sons, Inc., 440 Park Ave.
South, New York 16, N. Y. / 1962,
printed, 168 pp, $4.95
This English translation from the Rus-

sian discusses the interrelation between
thought and language, developing a “ge-
netic analysis” of the relationship as it
evolves from childhood. The original
Russian cdition, published posthumously
in 1934, was disregarded in 1936 due to
its non-conformist viewpoints; it was re-
published in 1956. The book provides
experimental evidence that word mean-
ings undergo evolution during childhood,
demonstrates the specific psychological
nature and linguistic function of written
speech in its relation to thinking, and
discusses the nature of inner speech and
its relation to thought. Seven chapters
include: “The Problem and the Ap-
proach,” “Piaget’s Theory of Child Lan-
guage and Thought,” and “The Develop-
ment of Scientific Concepts in Child-
hood.” Bibliography and index.

Borko, Harold, editor / Computer Appli-
cations in the Behavioral Sciences /
Prentice-Hall, Inc., Englewood Cliffs,
N. ]. / 1962, printed, 633 pp, $11.65
This book, written for the social scien-

list who is not a specialist in computers,

introduces the computer as a research tool
in the behavioral sciences and provides
numerous examples of applications. The
emphasis is on noncomputational work.

Part I, “Computer Systems,” includes four

papers. Among the titles: “Do Computers

Think?” and “Computer Functions and

Their Applications.” Part II, “Computer

Fundamentals,” includes, “Functional Com-

ponents of a Data Processing System,” and

two other papers. The third part, “Com-
puter Applications,” consists of eighteen
papers.on a wide range of applications.

Among the titles: “Data Processing in Psy-

chological Research,” “Studies of Percep-
tion,” “Automated Teaching,” “Synthex:
Toward Computer Synthesis of Human
Language Bchavior,” “Computer Music,”
“Business Simulation,” and “A Look Into
the Future.” The book was prepared in
connection with a research project spon-
sored by the System Development Corp.,
Santa Monica, Calif.

McCracken, Daniel D. / A Guide to IBM
1401 Programming / John Wiley & Sons,
Inc, 440 Park Ave. South, New York 16,
N. Y. / 1961, printed, 199 pp
This publication explains the operations

and applications of the IBM 1400 series ol

data processing systems. ‘The text is aimed

at a non-technical readership and is not in-
lended as a programming manual. The
eleven chapters include: “Introduction to

Computing Equipment,” “Coding Funda-

mentals,” “Symbolic Programming,” *“Mis-

cellancous Operations,” “Random Access

File Storage,” “Planning and Installing a

Computer Application,” and ‘“‘Additional

Programming Methods.” Five appendices

include information about the IBM 1401

instruction repertoire, ‘“‘Autocoder Opera-

tion Codes,” and timing data. Glossary,
bibliography, answers to exercises and an
index.

Vitushkin, A. G. / Theory of the Trans-
mission and Processing of Information /
Pergamon Press, 122 East 55 St, New
York 22, N. Y. / 1961, offset, 206 pp,
$15.00
This is an English translation from the

Russian monograph on the concept of the

complexity of a tabulation problem, ie.,

the construction of tables for complex func-
tions using concrete problems as examples.

The text is highly advanced and mathe-

matically rigorous, requiring a facile knowl-

edge of advanced mathematics for full
understanding. Among the seven chapters:

“The Concept of the Entropy of a Metrical

Space,” “The Entropy of Some Subspaces

of Continuous Functions,” “Estimates of the

Variations of Some Concrete Sets,” and,

“The Representation of Some Classes of

Continuous Functions.” The author devel-

ops methods for applying the problem to

an automatic computer for solution. A scc-
tion is included on “Basic Concepts and

Notation” in which the concept, notation,

and the page where it is discussed, arc

given. References.

Morrison, Philip, and Emily Morrison,
editors / Charles Babbage and His Cal-
culating Machines: Selected Writings by
Charles Babbage and Others / Dover
Publications, Inc., 180 Varick St.,, New
York 14, N. Y. / 1962, printed papcer-
back, 400 pp, $2.00
This book includes a wide and varied

selection of writings by the eminent scien-

tist and pioneer in the ficld of calculating
machines. An introduction by the cditors
discusses Babbage’s life and works, and
epitomizes his contributions to mathematics
and machines. The book’s first part consists
of thirteen chapters from “Passages from
the Life of a Philosopher,” in which Bab-
bage discourses on his childhood, on his
recollections of Laplace, Biot, TTumboldt,
Davy and others, on picking locks, on hints
for travelers, and on sundry topics related
to engines. Part two includes ten chapters
from “Babbage’s Calculating Lngines,” in
which Babbage and others discuss  the
theory and applications of the calculating
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machine, ‘The third part, consisting of five
miscellancous papers, mcludes a list of Bab-

T us bage's printed papers.  Index.

eful Amber, George H., and Paul S, Amber /
con- Anatomy of Automation / Pren.ice-Hall,
h ol Inc,, Englewood uiils, N. J. / 1962,

printed, 245 pp, $10.6J

ares ‘The principles and foundations of auto-
Conl- mation are aiscussed. L'he text is accom-
n of . panicd by numerous illustrations including

4 pictorial representation of the evolution

of automation trom hand tools to automatic
stra- control. 'The text is non-technical anua 1s
intended for the pre-engineering and busi-
ness administration student. Fourteen chap-
and ters include: “*Automation Yardstick,” ** L'he
hich Arcas of Automation,” “Methods, Tooling,
and Operations,” “Information and Feed-

r‘ to back,” *Controllers and Computers,” and
tical “Automation 1rends.” Four appenaices in-
odel clude charts, definitions and a bibliography.
Index.
nue
tax Van Trees, Harry L. / Synthesis of Opti-
mum Nonlinear Control Systems / Lhe
[C.— M.LT. Press, Mass. Inst. of Technology,
hese Cambridge, Mass. / 1962, offset, 102 pp,
that $4.00

This study of techniques for the synthe-
sis of nonlinear systems applies the Volterra
year functional expansion to the synthesis of

feedback systems. The author adopts an

tax approach which concentrates on techniques

and not oriented to a specific system. The six
e of chapters include: “The Nonlinear Control
Problem,” “Functional Power Series Com-

very pensation  Solution,” “Controllability of
rixed Elements,” and a final chapter of

*Critique and Extension.” References and

an index arc included. The research re-

ported in the text was supported in part

nLer- by the M.L'I. Research Lab. of Electronics

and and U. S. Army Signal Corps. Engineers and scientists at RCA’s
will Quarterly International Bibliography of Dat:‘a Sy?“:ems Division in Van Nuys, .
\DP. gumma‘;iﬁ Cmclltrosl, vol. IP, gf.hl / };or- California are currently engaged in creating

on and Breach Science Publishers, Inc., . . . .
\per- 150 Fifth Ave, New York 11, N. Y. / new dimensions in t.he development and design
apa- 5962, printed, 260 pp, $25.00 (annually) of digital data processing and display systems,

36 classified entries giving titles in Eng- s . s s s
ong lish and French, and indicating the origh special purpose dqta handling devices, 1nf0rmat10n
> ca- nal language of publication, are here pub- storage and retrieval systems, antomatic launch
1ave, lished. In addition, an author index and .
it to lists of periodical and non-periodical sources control and checkout systems, and electronic

1 are given. ‘The sources are from the U. S. warfare systems.
wiho - and many foreign countries, including . s s s s
e to France, Genmany, Japan, the USS.R., and Prof(.assmnal engineers and scientists 1nterest<?d'
lari Czechoslovakia. | "1"0}iics (cloveredl include in exp]orlng career emp]oyment opportunltles
@it measurement, digital and analog com- ’ ferted s
our ) puting, cngineering, bio-cybernetics, stand- at RCA.S Data Systems DI.VISIOIl,ln Van Nuys,
‘ ards, lle;‘llniuology, symbols, patent informa- 30 miles from metropolitan Los Angeles, are
tion, bibliography, and teaching. Publica- 2l .
cven tion is with the cooperation of the National invited tO_ contact:
end omber Crpnizions ond e Technicl MR. A R. FLOURNOY
le— 1iunul°l~‘cdcrulion of Automatic Control, RCA DATA SYSTEMS DIVISION
here and the UNESCO Department of Natural Dept. A-153
jllsl. and Exact Sciences. 8500 Balboa Blvd.
[ to Wilf, Hethert S. / Mathematics for the Van Nuys, California
Nl Physical Sciences / John Wiley & Sons i
asis. )
SIS Inc,, 44 Park Ave. South, New York 16, An Equal Opportunity Employer
N. Y. / 1962, printed, 284 pp, $7.95
This text, based on a two-semester course
1l on mathematical methods in physics, pre- The Most Trusted Name
ty— sents fundimental  information on many . .
and mathenitical topics and includes exercises in Electronics

which cnable the student to test his knowl-
the cdge of the theory, The seven chapters are:

®

irer “Vector Spaces and Matrices,” “Orthogonal
e Functions,” “T'he Roots of Polynomial
[ its Equations,” “ Asymptotic Expansions,” “Or-
the dinary Diflerential Equations,” “Conformal

Mapping,” and  “Extremum  Problems,”
which discusses functions of real variables,
and the first problem of the calculus of varia-
e tions, and problems with side conditions.
cans . ; . o
. Solutions to the exercises, bibliography and
rate : index.
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Just published —

THE COMPUTER |
REVOLUTION

by EDMUND C. BERKELEY
editor of

Computers and Automation
A provocative study of the
machines that are revolutioniz-
ing every aspect of our society,
by a man who knows their his-
tory, understands their capabili-
ties, and here communicates a
vivid picture of the social im-
plications of their work. $4.50 at
all booksellers, or postpaid from

DOUBLEDAY & COMPANY, Inc.

Garden City, New York

Goussinsky, B. / Continuity and Number /
Government Printing Press, 5 Rosenbaum
St., Tel Aviv, Israel / 1959, printed, 31
pps 50c
The logical foundations of mathematics

are examined, with an emphasis on con-

tinuity and discontinuity, and the “riddle
of the irrational numbers.” The author,
who conducted research on the subject
under sponsorship by the Cultural Council
of the General Federation of Labour in

Israel, analyzes the number concept, the

line-point relation and the concept of infin-

ity. The text covers, briefly, a wide range
of topics, including: masses and sets, mathe-
matical paradoxes, the atomistic theory,

Zeno’s paradox of the arrow, and real

numbers.

Oakford, Robert V. / Intreduction to
Electronic Data Processing Equipment:
Its Operation and Control / McGraw-
Hill Book Co., Inc, 330 West 42 St.,
New York 36, N. Y. / 1962, printed, 340
pp, $10.00
The principles of operating computer

and peripheral equipment and methods for

communication with the machines are here
discussed. ‘The author, an Associate Pro-
fessor of Industrial Engincering at Stan-
ford University, uses the IBM 650 as the
lypical machine. The book’s seven chapters
are: “What is Data Processing?”, “Coding
of Alphabetic and Numeric Characters,”

“Electronic Computer Oxganization,” “‘Prep-

aration of a Computer Program,” “Program

Testing, Isolation of Errors and Computer

Operation,” “Controlling Machine Func-

tions by Plug-board Wiring” and “An

Algorithmic Language (BALGOL).” The

text is presented in clear and relatively

non-technical language. An Appendix de-
scribes  the Program Test Supervisory

Routine which is used to test batches of

46

G50 programs with a minimum of manual

intervention. Index.

Popov, E. P. / The Dynamics of Auto-
matic Control Systems / Addison-Wesley
Publishing Co., Inc., Reading, Mass. /
1962, printed, 761 pp, $10.75
This English translation from the Rus

sian presents the theory and design of au-

tomatic control systems on the graduate
level, and is intended as a text on the sub-
ject. The book serves to demonstrate the

Russian methods for approaching engineer-

ing problems. Part I, “General Informa-

tion about Automatic Control Systems,”
includes: :‘Forms of Automatic Control

Systems,”  “Methods of Improving the

Regulation Process,” and “Some Problems

in the Theory of Automatic Regulation.”

Part II, “Ordinary Linear Automatic

Regulation Systems,” includes: “Stability

Criteria for Ordinary Linear Systems,” “Ap-

proximate Criteria of the Quality of

Transient Response in Linear Systems from

the Roots of the Characteristic Equation,”

and “Approximate Criteria . . . Taking into

Account the Right-Hand Side of the Equa-

tion of the Closed System.” Part III,

“Special Linear Automatic Regulation

Systems,” includes three chapters on

the derivation and investigation of

the equations ol systems with delay and
distributed parameters. Part IV, “Non-

Linear Automatic Regulation Systems,”

includes: “Derivation of the Equations ol

Non-Linear Automatic Regulation Systems,”

and “Self-Oscillations in the Presence of

an External Force and Forced Oscillations
on Non-Linear Systems.” The final part,

“Methods of Plotting the Regulation-

Process Curve,” includes two chapters.

References.

Weber, Philip H. / Salary Administration
for Data Processing Personnel / OA
Business Publications, Inc.,, Book Div.,
288 Park Ave., West, Elmhurst, Ill. /
1962, offset, 214 pp, cost?

This manual, bound in loose-leaf form,
is a comprehensive collection of informa-
tion on salaries of data processing person-
ncl. Its author, head of a company which
specializes in developing employee com-
pensation plans, intends the manual as an
operating guide for administering a sal-
ary program. The information is pre-
sented in sixteen’ sections, and the loose-
leaf form allows for insertion of a com-
pany’s facts and figures alongside the ones
given. An introductory section discusses
the problems of determining fair salaries.
Some of the other section titles are: “Pro-
cedures,” “Rating,” “Survey Data,” “Eval-
uation Charts,” “Salary Structure,” “Gradc
and Range Record,” “Policies and Pro-
cedures,” and “Calculating Aids,” which
includes graphs and charts useful for cal-
culating and recording salary fluctuations.
Chow, Yutze and Etienne Cassignol /

Lincar Signal-Flow Graphs and Applica-

tions / John Wiley & Sons, Inc., 449

Park Ave. So., New York 16, N. Y. /

1962, printed, 144 pp, $6.95

This monograph, based in part on a
course of lectures on applied electronics,
given at the Instituto Tecnoldgico de Aero-
ndutica, is written for the beginner. It dis-
cusses the method of signal-flow graphs as
“a realization of visualizing a physical sys-
tem by diagrammatic means.” Following
an introductory chapter, seven chapters in-
clude: “Linear Signal-Flow Graphs,” in-
cluding basic definitions and rules; “Re-
duction of Linear Signal-Flow Graphs”;
“Study of Some Properties of Linear
Systems by Flow Graphs,” and “Principles
of Calculation and Transformation of Net-
work Parameters.” Two appendices discuss
“System Gain and Transmission Gain,” and
“Proof of the Generalized Formula of
Bode.” References and index.

WHO’S WHO IN THE

COMPUTER FIELD —

CUMULATIVE EDITION,
1962

Computers and Automation will
publish this fall a cumulative
edition of “Who’s Who in the
Computer Field.”

If you are interested in com-
puters, please fill in the following
Who’s Who entry [orm (which may
be copied on any piece of paper)
and send it to us for your free
listing. If you have friends in the
computer field, please call their
attention to sending us their Who's
Who entries. The cumulative edi-
tion will include only the entries
of persons who send us their Who's
Who information.

Name? (please print) .........ccceecee.

Your Address? ......ccceceeeeeenenenienenns
Your Organization? ................
Its Address? ............ rtr e e
Your Title? ..cccooevveriiriiiiecieicresrenen

Your Main Computer Interests?
() Applications
Business
Construction
Design
Electronics
Logic
Mathematics
Programming
Sales
Other (specify):

PN AN AN AN N N N
e e e e e e e e e

Year of birth? ..

College or last school? ....................
Year entered the computer field? ....
Occupation? ........ccccovrveveecreccnnnne
Anything else? (publications, dis-
tinctions, €tC.) .oovvevereeerenieenenieenenns

When you have filled in this
entry form please send it to: Who's
Who Editor, Computers and Auto-
mation, 815 Washington Street,
Newtonville 60, Mass.
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Management Decision Tester: Computer Used to
Simulate Operations of Small Business

Alfred G. Dale

Burcau of Business Research
College of Business Administration
University of Texas

Austin, Texas

Lxisting computerized business games generally
pose problems in a simulated environment to be de-
signed to represent large-scale enterprises. The deci-
sion inputs required from participants in such games
are usually on a grandiose scale and represent the
allocation of very large expenditures at a top policy
making level. The competitive environment is typi-
cally that of a closed oligopoly, in which participants
may manipulate aggregate demand for their hypo-
thetical products, as well as the allocation of demand
within the industry. Whether or not such games ade-
quately mirror the view from the board room of a large
corporation, they clearly do not convey the flavor
of managerial decision-making in smaller companies.
Both have in common the requirement of resource al-
location, but to the executive of a small company, the
question of means is as important as the question of
ends. His span of direct control over, and interven-
tion in, the micro-processes of the enterprise is neces-
sarily broader and deeper than that ol his counter-
part in the large company. He must be both strategist
and tactician. He cannot, in gencral, avoid the ad-
ministrative consequences of his major strategic de-
cisions.

Small Business Game

The Texas Small Business Game! is an attempt to
construct an environment in which analogues of typi-
cal small business problems will be generated, and in
which some of the skills necessary for their resolution
can be illustrated.

Characteristics of the Model

The model permits competitive interaction among
a maximum of ten competing companies operating
manufacturing enterprises with initial assets of
$250,000, and with 25-30 employees. They are pro-
ducing a homogeneous (in the economic sense) small
metal fitting used in building construction, and sell-
ing to construction contractors in a fairly well defined
regional arca. Aggregate demand for the product is
externally determined. The small companies are also
competing in the market with a number of much
larger concerns who may unilaterally modily market-
ing procedures to the disadvantage ol the small com-
panies, with little fear of reprisal. In brief, the initial
environmental situation is one in which the small
companics occupy an essentially static and defensive
position.

Internally, the scale of production facilities is non-

Based on a paper presented at the Natlunal Meeting of the Association
for Computing Machinery, Syracuse, N. , September, 1962.
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A debugged small business game for management
training that allows the player to test tactics as well
as grand strategy.

optlmal inventories are relatively high, and the work-
ing capital situation is tight.

Trials of Small Business

These environmental and internal characteristics
of the companies in the initial stage of the simulation
typify the conditions under which many, perhaps
most, small manufacturers live, and to which too
many also succumb. In the long run, the success and
viability of the small enterprise depends on how it
adapts to its market environment, and-how its inter-
nal operational procedures are organized. The small
firm, operating in a restrictive competitive environ-
ment must seek to create or find a new set of condi-
tions over which it can assert a greater measure of
control, and within which it can reassume market
initiative. Internally, because the firm does not
possess the resources to cushion the consequences of
poor decisions (a4 small company cinnot launch an
LEdsel and survive its foundering), its information col-
lection, analysis, and plinning procedures should pro-
vide an adequate basis for necessary routine control”
over operations, and for rational risk-taking under
conditions of uncertainty.

The Strategy Space

The Small Business Game permits solutions to the
problem of initial environment via new product de-
velopment and new geographic market penetration.
An interesting and, in some respects, the key feature
of the simulation is that while participants are given
an elaborate scenario prior to play, describing the
history and current conditions of the industry, the
range of permissible strategies is not revealed. Par-
ticipants ‘are advised that they may request informa-
tion of any type they desire, that is not included in
their manual, or contained in the periodic feedback
[rom the computer runs. They are also advised of the
possibility of proposing changes in their method of
operation. This open-end [eature of the game has
proved most successful. Psychologically, it leads par-
ticipants to invest their mythical operations with a
sort of auto-created reality. Pedagogically, it allows
us to encourage players to recognize the existence ol
restraints, to seek relevant information in a specific
type of problem context, and to propose solutions.
The game administrator has an extensive pre-prepared
information bank consisting ol reports and data that
cover most of the information typically requested
during the course of a game. An inventive adminis-
trator can also produce relevant ad hoc information
to supplement the prepackaged material at his dis-
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posal. We recognize, of course, that the market solu-
tions permitted within the game are not necessarily
relevant for all small companies under actual condi-
tions. In post-game discussions with players we con-
sider the solutions available within the model simply
as particular instances of the general necessity for a
small company to attempt to gain control over some
of its environmental parameters.

Thirty-five Decision Variables

Operationally, the players are required to set values
on up to 35 routine decision variables at each decision
sequence, covering elements such as pricing, deploy-
ment and support of salesmen, production scheduling,
short-rerm financing, and hiring and layoft of person-
nel. This relatively large number of inputs to the
model, and the feedback in terms of manufacturing
cost, financial status, and sales reports, puts a pre-
mium on adequate processing and analysis of internal
accounting and other data.

Use of Computer

A group will take an average of one and a half
hours to prepare a routine decision input. If non-
routine decisions are also in process, the time might
be much longer. For this reason, we have never
considered the game suitable for continuous ses-
sions with rapid decision sequences. Data process-
ing and keypunching take about thirty minutes.
Running time on the 1604, exclusive of printing
time, is less than three minutes when all sections of
the model are being utilized. The model consists of
three interlinked programs written in FORTRAN,
. one containing the demand model for the original
geographic market area, together with all produc-
tion and accounting models for all companies, one
comprising the demand model for an additional
market area, and a printing program to generate
output for the companies and the administrator. The
largest program uses about 12,000 words in the 1604,
including arrays, although it has been compiled with
modifications on a 7070 with 10K core.

The time requirements for the decision process,
computer requirements, and the problems involved
in small business in releasing managerial personnel
[or several days at a time, combined to suggest that
use of the game by small business management would
have to be incorporated in some type of discontinuous
program organized so as to make minimal extra calls
on executive time.

Experience With the Game

The gaming session plan adopted for a series of
games initiated in September, last year, required
participating groups to make decisions on their own
time at 10-14 day intervals, mailing decisions to the
University computer center for processing and run-
ning with a 2-3 day elapsed time between dispatch
ol the decisions and receipt of the results. Gaming
sessions were organized in seven different cities, in-
volving about 220 participants from 53 companies.
Lach gaming team consisted of officers from the
same firm, an arrangement that permitted partici-
pants to organize decision-making sessions to suit
their own convenience. After an initial briefing ses-
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sion, held as a joint meeting with all participants
present, each team operated quite independently,
subject only to the requirement that decisions be
mailed in on designated dates. Each gaming session
had a project representative in the locality for local
liaison, but administration was centralized.

Results of Gaming

The sessions extended from September, 1961, to
February, 1962, permitting play through twelve deci-
sion periods in most games. Aspects of a couple of
the games are illustrated in the accompanying charts.
The first shows the pricing patterns that developed
in Game 1, with a steady initial decline in the average
price of the original product to the $22 level, a period
of stability in the middle game, and renewed competi-
tion in the closing periods. The red bars show the
price ranges on the substitute new product, intro-
duced in this game in the fourth quarter of play.

Contrast the pattern of Game 1 with that of Game 5.
Again, there is an initial downward movement with
a period of midgame stability, with prices tending to
be somewhat lower than Game 1 for the original
product. But aggressive price competition for the new
product was characteristic almost from the outset,
and the final stages of the game witnessed ruinous
price cutting across the board among a group of
companies laboring under chronic overcapacity.

The net income figures for Game 5 illustrate the
dangerous state of the companies towards the end.
The corporate histories in Game 1 tended to be more
satisfactory, largely because the industry as a whole
had not built an unsustainable capacity.

Advantages of the Small Business Game

Lxperience with the gaming sessions suggests that
the technique we followed can be successfully applied
in small business executive development programs.
The two great advantages are, first, the possibility
of efficiently and flexibly integrating program activity
with other demands on participants’ time, and, sec-
ond, the high motivation and interest of participants
in the problems generated by the simulation. Even
though the gaming sessions extended over five months,
we observed no significant diminution of interest.

Summary
In summary, we feel we have created a system
suitable for middle-management training in larger
small businesses and for top-management training in
the smallest companies, that has been adequately de-
bugged, and that can be used by interested organiza-

“tions after minimal familiarization and set-up time.

It appears to have particular training value in the

following areas:

1. Use and analysis of internal accounting data for
control and planning purposes.

2. Use and analysis of environmental information
as a basis for planning.

3. Appreciation of the functional relationships
existing within the total enterprisc.

4. Emphasizing the need for evaluating informa-
tion specific to a particular environment and
acting upon it, rather than upon preconceived
notions of what correct behavior may be.

COMPUTERS and AUTOMATION for Octobrr, 1962

Sinc
tion.

aga
ing

eith
moc
can
upo
detc

CO:



Dr.
the
pri-
 for

itor
the
for
otal
1 be
's: a
the
der.
any
are
the

1eest
101i-
OM-
tel,

Sea-
will

1962

Game 1

PRICES, PRODUCTS A AND B

Dollars
30
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Game 5

PRICES, PRODUCTS A AND B

Sollars
30

29

28

26

25
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20
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A
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Quarters
=——=ProdwctA = Product B >< Average
Game 5
QUARTERLY NET INCOME {ROUNDED TO NEAREST DOLLAR)
Company
Quarter Co.1 Co.2 Co.3 Co.4 Co.5 Co.6 Co.7
1 4,587 5,582 3,678 4,721 5,099 5,179 4,481
2 1,292 4,528 3,123 135 4,301 1,071 4,051
3 2,246 | | gy 1,551 1,157 5,628 6,700 358
4 - 713 | . 4,424 6,141 - 2,266 2,187 - 394 170
5 - 2,614 | . 44,430 | . 2,286 1,564 - 5,640 - 8,277 472
6 - 35,736 | - 3,652 5,152 814 . 480 | - 8,847 |- 1,356
7 - 7,518 | 16T 2,946 6,190 4,541 997 5,899
8 - 5,745 [ - 13720 |- 1,em1 5,147 412 | - 4.458 5,016
? - 28,013 | . 16,068 6,770 3,420 1,458 [ - 1,649 8,226
0 . 11,596 1,998 5,489 |- 2,523 2,406 | - 13,075 1,385
" - 9,226 4,875 |- 30,733 [- 7,909 - 3,428 |- 16,023 4,171
12 - 29,235 | - 9,450 |- 22,512 |- 8,958 - 1,424 |- 8,596 |- 6,601

e Product A == ProductB >< Average
Game 1
QUARTERLY NET INCOME (ROUNDED TO NEAREST DOLLAR)
Company
Quarter | Cod Co2 Co3 Co.d Co.s | cos | co7 Co.8 | Co.9
1 4,891 5,167 4,677 5,519 5,900 5,382 5,336 3,830 5,103
2 3,40 4,160 3,803 4,704 4,531 2,966 4,831 5,009 5,599
3 - 490 .4,693 - 884 2,962 5,624 ° 4,561 2,932 3,757 2,576
4 - 2,580 {. 1,210 - 544 52 2,270 2,192 1,334 |- 1,656 |-10,329
5 - 1 45 |- 4363 [28 | w2100 4,994 | - 695 | 5,955 |- 9,189
3 1e0) | 2,462 | 4646 | - 6| 9,629 | 5,908 | 4,499 | s.900 |- 6,695
7 9065 4,692 3,366 1.625 11,455 5,035 6,125 5,032 |- 2,06l
8 - 3,977 3,630 3,811 965 9,645 1,358 4,596 13,129 |- 3,596
9 - 6,008 5,571 8,699 251 19,992 |[-13,364 9,426 17,652 |-13,345
10 - 8,790 4,759 8,241 - 8,858 15,804 - 8,402 7,924 11,816 |[-18,494
n - 8,90% 3,170 6,457 | -~ 9,822 3,385 809 4,586 6,573 |- 22,883
2

Finally, the simulation illustrates the importance
of certain principles crucial to the survival of the
firm. For example, unbalanced inventory positions
tend to cumulate rapidly in the simulation, and it
is most dillicult for players to recover from any severe
erosion ol their working capital position. Such princi-
ples may be clichés: but,one thing a businessman,
and particularly an unsuccessful one, learns, both in
the game and in the real world, is never to under-
estimate the value of a cliché.

1 The development and testing of the Texas Small Business Game was
supported by rescarch grants from the Small Business Administration. It
ts anticipated that the Small Business Administration will release the
simulation for peneral use early in 1963.
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- ADP IN THE IRS
(Continued from Page 13)

in the direction of maintaining and promoting that
asset. Voluntary compliance is sound and will remain
that way as long as taxpayers know that the tax laws
are equitably and fairly and justly administered—that
each citizen bears the responsibility imposed on him
by law. Strengthened tax administration contributes
toward such assurance, and automatic data processing
—the leading advancement in the field in many
years—represents a major contribution to a strength-
ened tax administration.
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CALENDAR OF COMING EVENTS

Oct. 2-4, 1962: National Symposium on Space Elec. &
Telemetry, Fountainbleu Hotel, Miami Beach, Fla.; con-
tact Dr. Arthur Rudolph, Army Ballistic Missile Agency,
R & D Op. Bldg. 4488, Redstone Arsenal, Ala.

Oct. 7-12, 1962: AIEE Fall General Meeting, Pick-Con-
gress Hotel, Chicago, Ill.; contact D. W. Gilman, AIEE,
345 East 47th St., New York 17, N. Y.

Oct. 8-10, 1962: National Electronics Conference, Ex-
position Hall, Chicago, Ill.; contact National Elec.
Conf., 228 N. LaSalle, Chicago, Ill

Oct. 8-26, 1962: Seminar in Search Strategy, Drexel Inst.
of Technology, Philadelphia, Pa.; contact Mrs. M. H.
Davis, Seminar in Search Strategy, Graduate School of
Library Science, Drexel Inst. of Technology, Philadel-
phia 4, Pa. ‘

Oct. 15-18, 1962: Conference on Signal Recording on
Moving Magnetic Media, The Hungarian Society for
Optics, Acoustics and Cinetechnics, Budapest, Hungary;
contact Optikai, Akusztikai, es Filmtechnikai Egyesulet,
Szabadsag ter 17, Budapest V, Hungary

Oct. 15-18, 1962: Instrument Society of America’s 17th
Annual Instrument-Automation Conference and Exhibit,
New York Coliseum and Hotel New Yorker, New York,
N. Y.; contact D, R. Stern, Publicity Mgr., Instrument
Society of America, Penn Sheraton Hotel, 530 Wm. Penn
PL., Pittsburgh 19, Pa.

Oct. 24-25, 1962: 1962 Computer Applications Sym-
posium, sponsored by Armour Research Foundation of
the IIl. Inst. of Technology, Morrison Hotel, Chicago,
Ill.; contact Ed Hansen, Ill. Inst. of Technology, 35 W.
33 St., Chicago 16, IIL

Oct. 24-26, 1962: Cooperating Users’ Exchange Meeting,
Los Angeles, Calif.; contact A. P. Jensen, Vice Pres.,
CUE, Georgia Inst. of Technology, Rich Electronic
Computer Center, Atlanta 13, Ga.

Oct. 29-31, 1962: 15th International Systems Meeting of
the Systems and Procedures Association, Statler Hilton
and Sheraton Plaza Hotels, Boston, Mass.; contact John
M. Sinclair, Director of Publicity, 1962 ISM, Bentley
College, 921 Boylston St., Boston 15, Mass.

Oct. 29-Nov. 2, 1962: 9th Institute on Electronics in
Management, International Inn, Thomas Circle, Wash-
ington, D. C.; contact Dr. Lowell H. Hattery, Director,
9th Inst. on Electronics in Management, The American
University, 1901 F St., N.W., Washington 6, D. C.

Oct. 30-31, 1962: Conference on Eng. Tech. in Missile &
Spaceborne Computers, Disneyland Hotel, Anaheim,
Calif.; contact William Gunning, EPSCO-West, 240 E.
Palais Rd., Anaheim, Calif.

Nov. 4-7, 1962: 15th Annual Conf. on Elec. Tech. in
Medicine and Biology, Conrad Hilton Hotel, Chicago,
I1l.; contact Dr. J. E. Jacobs, 624 Lincoln Ave., Evans-
ton, I1.

Nov. 5-7, 1962: NEREM (Northeast Res. & Engineering
Meeting), Commonwealth Armory, Somerset Hotel,
Boston, Mass.; contact NEREM-IRE Boston Office, 313
Woashington St., Newton, Mass.

Nov. 7-9, 1962: Data Processing Management Associa-
tion South Central Div. Conference, Washington Youree
Hotel, Shreveport, La.; contact J. D. Parker, Jr., Confer-
ence Chairman, P. O. Box 1724, Shreveport, La.

Nov. 29-30, 1962: Sort Symposium, Nassau Inn, Prince-
ton, N. J.; contact Mrs. L. R. Becker, c/o Applied Data
Research, Inc., 759 State Rd., Princeton, N. J.

Dec. 3-7, 1962: Course in Mathematics of Information
Storage and Retrieval, Georgia Institute of Technology,

ho

Atlanta 13, Ga.; contact Director, Department of Short
Courses and Conferences, Georgia Institute of Technol-
ogy, Atlanta 13, Ga.

Dec. 4-6, 1962: FJCC (Fall Joint Computer Conference),
Sheraton Hotel, Philadelphia, Pa:; contact E. Gary Clark,
Burroughs Research Center, Box 843, Paoli, Pa.

Dec. 6-7, 1962: PGVC (PG on Vehicular Communica-
tions) Conference, Disneyland Motel, Los Angeles,
Calif.; contact W. J. Weisz, Motorola, Inc.,, Comm.
Div., 4545 West Augusta Blvd., Chicago 51, Il

Dec. 12-14, 1962: American Documentation Institute
Annual Meeting and Exhibit, Diplomat Hotel, Holly-
wood, Fla.; contact John L. Whitlock Associates, 253
Waples Mill Rd., Oakton, Va. ‘

Jan. 28-Feb. 1, 1963: 1963 Winter General Meeting of the
American Institute of Electrical Engineers, New York,
N. Y.; contact Dr. D. R. Helman, I'TT Federal Labora-
tories, $00 Washington Ave., Nutley 10, N. J.

Jan. 30-Feb. 1, 1963: 4th Winter Convention on Military
Electronics, Ambassador Hotel, Los Angeles, Calif.; con-
tact JIRE L. A. Office, 1435 La Cienega Blvd., Los
Angeles, Calif.

Feb. 4-8, 1963: ASTM Committee Week, Queen Elizabeth
Hotel, Montreal, Canada

Feb. 20-22, 1963: International Solid State Circuits Con-
ference, Sheraton Hotel and Univ. of Pennsylvania,
Philadelphia, Pa.; contact S. K. Ghandi, Philco Scien-
tific Lab., Blue Bell, Pa.

Mar, 15-16, 1963: Pacific Computer Conference, Cali-
fornia Institute of Technology, Pasadena, Calif.; contact
Dr. E. J. Schubert, Systems Division of Beckman Instru-
ments, Inc., 2400 Harbor Blvd., Fullerton, Calif.

Mar, 19-21, 1963: Symposium on Bionics, sponsored by
Aeronautical Systems Div. of the Air Force Systems
Command, Wright-Patterson Air Force Base, Ohio, Bilt-
more Hotel, Dayton, Ohio; contact Commander, Aero-
nautical Systems Div., Attn.: ASRNEB-3, Lt. Col.
L. M. Butsch, Jr.,, Wright-Patterson Air Force Base,
Ohio

Mar. 25-28, 1963: IRE International Convention, Coli-
seum and Waldorf-Astoria Hotel, New York; contact
Dr. D. B. Sinclair, IRE Headquarters, 1 E. 79th St.,
New York 21, N. Y.

April 17-19, 1963: International Conference on Nonlinear
Magnetics, Shoreham Hotel, Washington, D. C.; con-
tact J. J. Suozzi, Technical Program Chairman, Bell
Telephone Labs., Allentown, Pa.

"April 23-25, 1963: The Eleventh National Conference on

Electromagnetic Relays, Student Union Bldg., Oklahoma
State University, Stillwater, Okla.; contact Prof. Charles
F. Cameron, Technical Coordinator of the NARM,
Oklahoma State University School of Electrical En-
gineering, Stillwater, Okla.

April 24-26, 1963: Power Industry Computer Applica-
tion Conference, Hotel Westward Ho, Phoenix 4, Ariz.;
contact E. J. Lassen, 453 E. Lamar Rd., Phoenix 12,
Ariz.

May 20-22, 1963: National Telemetering Conference,
Hilton Hotel, Albuquerque, N. M.; contact T. J.
Hoban, NTC Program Chairman, Sandia Corp., P. O.
Box 5800, Albuquerque, N. M.

May 21-23, 1963: Spring Joint Computer Conference,
Cobo Hall, Detroit, Mich.; contact Dr. E. Calvin John-
son, Bendix Aviation Corp., Detroit, Mich.

June 23-28, 1963: ASTM 66th Annual Meceting, Chal-
fonte-Haddon Hall, Atlantic City, N. J.
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IN THE COMPUTER FIELD-

Who? What? Where?

Answers,
Basic Source Information,
Available to You from

COMPUTERS
and AUTOMATION

DIRECTORY:

The Computer Directory and Buy-
ers’ Guide, 1962, 160 pages long (the
June 1962 issue of COMPUTERS
AND AUTOMATION), containing
the following reference information:

Roster of Organizations in the Computer Field

Roster of Products and Services: Buyers’ Guide
to the Computer Field

Survey of Computing Services

Survey of Consulting Services

Descriptions of Digital Computers

Survey of Commercial Analog Computers

Survey of Special Purpose Computers
and Data Processors

Automatic Computing Machinery —
List of Types

Components of Automatic Computing
Machinery — List of Types

Over §00 Arcas of Application of Computers

Computer Users Groups — Roster

Roster of School, College, and University
Computer Centers

Robots — Roster of Organizations

Roster of Computer Associations

Directory . . . . $12.00

GLOSSARY OF TERMS AND EXPRES-
SIONS IN THE COMPUTER FIELD:
Over 860 careful, clear, understandable

definitions. Sth cumulative edition . . . $3.95

(10 or more copies, 20% discount)

BACK COPIES:

For cleven years of publication: $1.50 each,
except Dircctory issues, June 1955 to June
1961, $5.00 cach.

SUBSCRIPTIONS:

U.S.A. onc year, $15.00; two years, $29.00;
add 50c per year for Canada, $1.50 per year
elsewhere.

BULK SUBSCRIPTIONS:

These rates apply to prepaid subscriptions
to COMPUTERS and AUTOMATION

coming in together direct to the publisher.

But.x SusscrirTION RATES

(United States)
Rates for Each

Number of Subscription, and
Simultancous Resulting Saving:
Subscriptions One Year Two Years
7ormore $11.40 —24%  $20.00 —31%

4t06 12.60 — 16 22.00 — 24

3 13.65 — 9 24.30 — 16
2 1425 — § 2640 — 9

For Canada, add 50 cents for each year; out-
side of the United States and Canada, add
$1.50 for cach year.

Send prepaid orders or requests for
more information to:

COMPUTERS and AUTOMATION
815 Washington St., Newtonville 60, Mass.
If not satisfuctory, returnable in seven days

for full refund.

{Nlust. approx.
1/2 actual size)

Designed to meet your special needs, a
DiaLco DATA MATRIX or DATA STRIP
comes to you as a unit—ready to mount
into your equipment. DIALCO supplies
the complete “package”: We fabricate
the panel or strip to order; punch the re-
-quired holes and mount the DIALco
Cartridge Holders. We furnish the
Lamp Cartridges with lenses hot-
stamped or engraved with legends. The
Cartridge Holders accommodate
DiaLco’s own Neon or Incandescent
Lamp Cartridges which are available
with stovepipe, and short or long cylin-
drical lenses in a choice of 7 colors.

A DATA MATRIX or STRIP contributes
to improved design, reduced bulk, econ-
omy, and ease of maintenance in com-
puters, data processing equipment, (34
automation, and miniaturization, Data Strip

Write for 8-page Datalite Brochure L-160C.

The ideal solution to your readout indicator problem:

MULTIPLE
INDICATORS

in a compact ‘“package’’— ready
to install in a minimum of space!

No. DSV-7538-10

Foremost Manufacturer of Pilot Lights

DIALIGHT

CORPORATION
60 STEWART AVE., BROOKLYN 37, N.Y. ¢ Area Code 212, HYacinth 7-7600

NEW PATENTS

RAYMOND R. SKOLNICK
Reg. Patent Agent

Ford Inst. Co., Div. of Sperry Rand
Corp., Long Island City 1, New York

The following is a compilation
of patents pertaining to computer
and associated equipment from the
“Official Gazette of the U. S. Pat-
ent Office,” dates of issue as indi-
cated. Each entry consists of patent
number / inventor(s) / assignee /
invention. Printed copies of pat-
ents may be obtained from the U. S.
Commissioner of Patents, Washing-
ton 25, D. C., at a cost of 25 cents
each.

July 3, 1962

3,012,199 / W. Gordon Welchman, Lexing-
ton, and Heinz M. Zecufschel, West New-
ton, Mass. / Itek Corporation, Waltham,
Mass., a corp. of Delaware / Data
Processing System.

3,042,900 / Everett W. Werts, Normal, 11l
/ General Electric Co., a corp. of New
York / Shift Registers.

3,042,902 / Robert L. Weida, Whitestone,
and Ldgar Wolf, Bronx, N. Y. / Curtiss-
Wright Corporation, Carlstadt, N. J., a
corp. of Delaware / Information location
apparatus.

3,042,903 / Eugeni Estrems, Saint Mande,
and Maurice Papo, Paris, France / L.B.M.
Corp., New York, N. Y., a corp. of New

COMPUTERS and AUTOMATION for October, 1962

York / Means for transferring informa-
tion between plural memory devices.

3,042,904 /Andrew E. Brennemann, Ralph
B. De Lano, ]Jr., and Donald R. Young,
Poughkeepsie, N. Y. / LB.M. Corp.,
New York, N. Y., a corp. of New York /
Logical and memory elements and cir-
cuits.

3,042,905 / Walter F. Kosonocky, New-
ark, N. J. / Radio Corp. of America, a
corp. of Delaware / Memory systems.

3,042,906 / Gerhard Dirks, 44 Morfelder
Landstrasse, Frankfurt am Main, Ger-
many / ——— / Storage of Signals.

July 10, 1962

3,043,505 / Edgar A. Brown, Owcego, N. Y.
/ LB.M. Corp., New York, N. Y., a corp.
of New York / Data sensing civenit,

3,043,510 / Howard D, Shekels, St Paul,
Minn. / Sperry Rand Corp., New York,
N. Y., a corp. of Delaware / Digital
computer control, '

3,043,511/ John E. Scott, Rego Park,
N. Y. / Sperry Rand Corp., Great Neck,
N. Y., a corp. of Delaware / Logical com-
bining circuit.

3,043,513 / Eugene W. Sard, Flushing,
N. Y. / US.A. as represented by the Sec-
vetary of the Army / Magnetic core serial
adder.
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Only the new Philco 1000 implements system conversion
so quickly, so economically. For the Philco 1000 inputs
information from any system’s word size that is a
multiple of 6 data bits (12, 24, 36, 48, 54), and outputs
the same information in any multiple of 6 bits. The
secret is in the Philco 1000's exclusive N-register,

Turns up the volume of the Philco 212

Fast, economical system conversion is just one example of easy transition to a host of new Philco
processing economies. The Philco 1000 handles Input/Output conversion (binary-to-decimal and
decimal-to-binary) and relieves the Philco 212 Central Processor of input formating and verification,
file searching, and output editing. Result: 212 computation and 1000 1/0O processing jobs proceed
simultaneously ...they are not merely time-interlaced. And the combination of the 212/1000
provides even greater capacity for data volume.

Only the Philco 1000 delivers all these
satellite computing capabilities:

Communicates with all types of input-output devices.

Reason: 3 microsecond memory satisfies the speed re-
quirements of known devices.

Communicates directly with the Philco 212 system.

Reason: Can be linked directly to the Philco 212 mag-
netic core memory and all tapes within the
212 system.

Capable of autonomous action and decision.

Reason: Stored program design, with arithmetic and
logical ability.

Can be used as an independent processor at a remote

location.

Reason: Contains complete processing ability, including
binary arithmetic feature for scientific jobs, and
character orientation for commercial-type jobs.

SEE TUE PUILCO 1000 IN OPERATION AT TIHE FALL JOINT COLIPUTER CONFERENCE

PIILCO’S ON THE HOVE!

Computer Division, 3900 Welsh Road, Willow Grove, Penna.

PHILCO

A SUBSIDIARY OF %gd/!é[o/‘%mﬂ/la/l%

Phone: 215-0L 9-7700



GLOSSARY OF COMPUTER TERMS

Computers and Automation’s Fifth Edition of the

Glossary of Terms in Computers and Data Processing

96 pages long, this edition contains over 860 computer terms and expressions
with their definitions, EXPLAINED so that people new to the computer ficld can
understand them. (Our previous edition, October, 1956, contained 490 terms.)
This is an invaluable guide to “understanding your way around” the computer
field. Returnable for full refund within 10 days if not satisfactory. . . . $3.95

:'lllllllllllllllllllllll MA'L TH'S COUPON’ OR A COPY OF IT INTAREENENERRRORURRRRRR?
To: COMPUTERS AND AUTOMATION
815 Washington St., R112, Newtonville 60, Mass.

[] Please send me the Glossary. I enclose $3.95.
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July 17, 1962

3,045,209 / James H. Pomerene, Pough-
keepsie, N. Y. / L.B.M. Corp., New York,
N. Y., a corp. of New York / Checking
System for data selection network.

3,045,211 Isaac L. Auerbach, Philadel-
p}jia, pa/' /S %urroughs Corp., Detroit, 3,045,217 / Bennett Housman, Poughkeep-
Mich., a corp. of Michigan / Bistable sie, N. Y., Richard C. Jeflrey, Princeton,
Circuits. N. J., Rollin P. Mayer, Concord, Mass.,

3,045,218 / Hans Zschekel, Stuttgart, Ger- and Donald B. Thompson, Poughkeepsie,
many / International Standard Electric N. Y. / Research Corporation, New

Corp., New York, N. Y., a corp. of Dela-
ware / Magnetic storage system.

3,045,216 / Arthur Edward Brewster, Lon-
don, England / International Standard
Electric Corp., New York, N. Y. / Mag-
netic information storage devices.

York, N. Y, a corp. of New Yok /
Signal storage system.

3,045,228 / Andrew J. Bullock, Jr., Ithaca,
N. Y. / LB.M. Corp., New York, N. Y,
a corp. of New York / Magnelic core
storage device.

July 24, 1962

3,045,915 / Ray T. Kikoshima, Wappingers
Falls, N. Y. / 1L.B.M. Corp., New York,
N. Y., a corp. of New York / Magnetic
Core Circuits.

3,046,524 / Miles C. Johnson, Mount Holly,
and Thomas J. Burke, Westmont, N. J.
/ US.A. as represented by the Sccre-
tary of Navy / Error Store and Resct
Circuit.

3,046,526 / John R. Scantlin, Los Angcles,
Calif. / Scantline Electronics, Inc., a
corp. of Delaware / Selector Apparatus.

3,046,527 / Russell A. Rowley, Bingham-
ton, and Francis V. Adams and John
F. Gaffney, Endicott, N. Y. / LB.M.
Corp., New York, N. Y., a corp. of N. Y.
/ Character group recognition system.

3,046,528 / Thomas H. Rowe, James P.
Hammer, and Charles J. Kennedy, Endi-
cott, N. Y. / LB.M. Corp. New York,
N. Y., a corp. of New York / Transfer
mechanism for storage devices.

3,046,529 / George R. Briggs, Princeton,
N. J. / Radio Corp. of America, a corp.
of Delaware / Ferroelectric memory sys-
tems.

3,046,530 / Robert C. Kelner, Concord,
Mass. / Laboratory for Electronics, Inc.,
Boston, Mass., a corp. of Delaware /
Reversible magnetic shift register.

3,046,531 / Edward J. Armata, Glen Cove,
N. Y. / Potter Instrument Co., Inc.,
Plainview, N. Y., a corp. of New York /
Saturable Reactor Shift Register.

July 31, 1962

3,047,226 / Desmond R. Hearsum, Day
ton, and Ernest V. Gulden, Centerville,
Ohio / The National Cash Register Co.,
Dayton, Ohio, a corp. of Maryland / Data
analyzing and recording mcans.

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.

American Telephone & Telegraph Co., 195 Broadway,
New York 7, N. Y. / Page 2 / N. W. Ayer & Son, Inc.

Bendix Computer Div,, 5630 Arbor Vitae St., Los An-
geles 45, Calif. / Page 43 / John B. Shaw Co., Inc.

Burroughs Corp., Detroit 32, Mich. / Page 3 / Campbell-
Ewald Co.

California Computer Products, Inc., 305 Muller Ave.,
Anaheim, Calif. / Page 37 / Hal Stebbins, Inc.

Control Data Corp., 8100 34th Ave., So., Minneapolis 20,
Minn. / Page 55 / Erwin Wasey, Ruthrauff & Ryan, Inc.

Dialight Corp., 60 Stewart Ave., Brooklyn 37, N. Y. /
Page 51 / H. J. Gold Advertising

Doubleday & Co., Inc., Garden City, N. Y. / Page 46 /
Franklin Spier, Inc.

Electronic Associates, Inc., Long Branch, N. J. / Page 9/
Gaynor & Ducas, Inc,
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LFE Electronics, A Div. of Laboratory for Electronics,
Inc., 305 Webster St., Monterey, Calif. / Page 13 /
Fred L. Diefendorf Agency

Litton Systems, Inc., Guidance and Control Systems Div.,
5500 Canoga Ave., Woodland Hills, Calif. / Page 17 /
Ellington & Co., Inc.

National Cash Register Co., Main & K Sts., Dayton 9,
Ohio / Page § / McCann-Erickson, Inc.

Philco Corp., Computer Div., 3900 Welsh Rd., Willow
Grove, Pa. / Pages 52, 53 / Maxwell Associates, Inc.
RCA, Data Systems Div., 8500 Balboa Blvd., Van Nuys,

Calif. / Page 45 / Al Paul Lefton Co., Inc.

RCA, Electronic Data Processing, Cherry Hill, Camden 8,
N. J. / Pages 6, 7 / Al Paul Lefton Co., Inc.

Reeves Soundcraft Corp., Great Pasture Rd., Danbury,
Conn. / Page 56 / The Wexton Co., Inc.

Technical Operations, Inc., 3600 M St., N.W., Washing-
ton 7, D. C. / Page 20 / Edwin F. Hall
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AKE YOUR FIRST LOOK
~ AT THE NEW CONTROL DATA

| 3600 COMPUTER SYSTEM
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EXECUTES OVER 500,000 INSTRUCTIONS PER SECOND!

At this speed, a typical Control Data 3600
system can automatically interchange data with

in a class by itself. This is also true for the
3600 programming services.

vice . :

pe! peripheral equipment at 4 million characters The 3600 is designed to take full advantage

! to per second. Through additional data channels, of new programming systems as they are de-

reg- interchange rates are smoothly expandable to  veloped—and is already compatible with most
15 million characters per second. The 3600 systems existing today. Yet, it is priced /ess than

ting memory is expandable (in 16,384 word incre- any computer approaching its capabilities.

- do ments) to 262,144 words*. Talk to your Control Data representative

uni- These and many other performance charac- soon about your computing problems and the

Bell teristics put the Control Data 3600 Computer new Control Data 3600 Computer System.

*(51-bit parity-checked words)

§ THE BASIC PROGRAMMING SYSTEMS OF THE 3600
M MCS (Master Control System) FORTRAN ALGOL COBOL COMPASS 1604 COMPATIBILITY PACKAGE

Offices: Albuquerque e Beverly Hills e Birmingham e Boston 8100 3'4”1 Ave"'ue South CONTROL DATA
e Chicago e Cleveland e Dallas e Dayton e Denver e Detroit Minneapolis 20,
e Honolulu e Houston e Ithaca e Kansas City ¢ Minneapolis —

_ Minnesota CORPORATION
o Newark e Orlando e Palo Alto e Toronto e Washington, D.C.



440,000
bits are on this
7" disc

ACTUAL SIZE

(a world record for inagnetic data storage!)

Developed by Soundcraft for use in the RCA 301 Computer
Disc File, this disc offers the highest pulse packing capability
of any system today. From outer to inner tracks, 200 to 888
bits per inch can be recorded flawlessly—for a total of
220,000 bits per side! (7” diameter) Two basic Soundcraft
accomplishments contribute to this remarkable perform-
ance, the magnetic medium and the special disc base.
Soundcraft’s new heavy duty high density oxide formula-
tion combines remarkable wear life and recording charac-

teristics. This same formulation is used in Soundcraft LWD
Computer Tape, the finest heavy-duty, high-density digital
tape made today. To assure perfect head intimacy, Sound-
craft also developed the special polycarbonate resilient disc
base to which the incredibly thin oxide coating is applied.
And, the cost of this disc is up to 1,000 times less than that
of comparable disc-type storage media! Whether your data
storage and acquisition requirements call for Computer
Tape or rigid surface devices, you’ll do best with Soundcraft.

REEVES SOUNDCRAFT CORP.

Main Office: Great Pasture Rd., Danbury, Conn. e New York: 10 E. 52nd St.  Chicago: 28 E. Jackson Blvd. » Los Angeles: 342 N. LaBrea ¢ Canadian Reps: Toronto « Vancouver




