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COMPLAINTS AROUT COMPUTER TAPE

(And how NMemorex solves them?)

Complaint. Cinching during shipping, use or han-
dling results when reel is wound under improper
tension or exposed to temperature extremes.

Solution. Precision winding, special packing and
careful shipping are examples of attention to detail
that insure cinch-free delivery every time.

Complaint. Semi-permanent ridging and loss of
contact caused by microscopic scratches produced
in manufacturing or use.

Solution. Memorex-designed manufacturing facili-
ties include equipment uniqueé to the industry which
eliminates all fixed friction surfaces that potentially
produce scratches,

Memorex tape is premium tape. No need to pre-check it. You
can place Memorex computer tape directly in service—
reel after reel.

Memorex certification means what it says: Memorex com-
puter tape is error-free. Extra care, extra steps and scrupu-
lous attention to every detail make it that way. We know the
importance to you of having a tape you can depend on.

Circle No. 5 on Readers Service Card

Complaint.Wavy edge caused by improper slitting.

Solution. Specially designed Memorex slitters and
microscopic edge inspection of every reel prevent
wavy edges. Fifty-one other quality control checks
(many performed only by Memorex) guarantee every
Memorex reel pre-test perfect.

Complaint, Dropout-causing clumps of redepos-
ited coating (50X magnification).

Solution.Memorex has developed coating formula-
tions and processing methods to achieve superior
bond between coating and base, extra toughness,
high flexibility, and a smoother surface. Result:
Memorex tape is essentially (edeposition-free.

Are you on our mailing list to receive the
Memorex Monograph Series of informative
technical literature? Write 1176 Shulman Road,
Santa Clara, California

MEMOREX

PRECISION MAGNETIC TAPE
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DAaTA-PHONE service can say it 16 times

That’s because DATA-PHONE service “talks” 16
times faster than people can talk. It can turn out
up to two million words a day, in fact.

DATA-PHONE messages travel over regular tele-
phone lines—at regular telephone rates. It sends
any data that can be punched on card or tape—
inventories, orders, schedules, waybills, memos.
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Your business locations have all the information
they need—all of the time. No costly delays. No
postponed decisions. No duplicated effort.

Our Communications Consultant will show you
how Darta-PHONE service can meet your special
needs. Just call your Bell Telephone Business Office
—and they’ll put him in touch with you.

BELL TELEPHONE SYSTEM

Serving you

Circlo No. 6 on Roadors Service Card



PDP-5

Dual, 10-bit
-] Analog-to-Digital
Converter®

POP-S with 4096 | | Neyboard Prnter
words of memory [ Paper Tape Reader
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A MULTIPARAMETER ANALYZER AND GENERAL
PURPOSE COMPUTER PRICED LOWER THAN MANY
SPECIAL-PURPOSE ANALYZERS.

DIGITAL's Multi-Analyzer
Configuration Type 5 is a
field tested and approved
nuclear event analyzer with
operational advantages un-
matched in its price class.
Based on the high speed,
core memory, Programmed
Data Processor-5 Computer,
the MAC-5 is both a pro-
grammable multiparameter
analyzer and a general pur-
pose data processor. Yet the
price of the MAC-5 combina-
tion is less than the separate
prices of many fixed-pro-
gram analyzers and less
capable computers,

In multiparameter analysis,
the operation of the MAC-5
is controlled by standard
computer programming
methods. There is ample core
memory for a 56 by 64 ma-
trix. Each channel has a
capacity of 4096 counts, but
channels may be made dou-
ble length through program-
ming to achieve a count

capacity in excess of 16
million. A built-in data chan-
nel permits a 12-bit event to
be entered into the computer
in 6 microseconds. Other
parameters, such as the
width of time channels in
time-of-flight analysis, can be
altered by computer pro-
gramming rather than cum-
bersome hardware.

The PDP-5 offers a unique
combination of features
which are particularly advan-
tageous both in control and
computing applications: 6-
microsecond memory cycle
time (12-bit word length);
55,550 additions-per-second
computation rate; 1024- or
4096-word, random access,
magnetic core memory; 24-
bit arithmetic; 2-megacycle
bit input via built-in data
channel; external device pro-
gram interrupt; input-output
buss for direct connection of
as many as 64 external de-
vices; and complete software
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package, including FOR-
TRAN, assembler, double-
precision, floating point, and
maintenance routines.

The price of the MAC-5 (the
Programmed Data Processor-
5, cathode ray tube display,
analog-to-digital converter,
keyboard-printer, and paper
tape reader and punch) plus
a special analyzer program
package to perform standard
one and two-parameter data
taking and data display func-
tions is $41,000.
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EQUIPMENT
CORPORATION

MAYNARD, MASSACHUSETTS

Los Angeles « Palo Alto « Park
Ridge, Ill. » Washington, D.C. «
Parsippany, N.J. * Monroeville,
Pa. « Ottawa, Canada * Munich,
Germany < Sydney, Australia

Circle No. 7 on Readers Service Card




Our front cover shows MIT’s Prof. Charles Miller
in the process of lecturing in a

computer age classroom.

He is solving a problem in civil engineering

by operating a computer

SO

MARCH, 1964 Vol. XIl1, No. 3

editor and publisher
EDMUND C. BERKELEY

while a TV camera provides
“close-in” observation for his students.
More details on page 16.
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SIX DDP-24 Computers Ordered
by Melpar for NTDC
Copter Flight Snnulatlon

FRAMINGHAM MASSA-

JOHUSETTS — Computer Con-

trol  Company, Inc., received an

Jorder for six DDP-24 general

purpose digital computers from
Melpar, Inc, a subsidiary of

A Westinghouse Airbrake Company.

The six DDP-24’s will be used in
helicopter trainers being built by
Melpar for the U.S. Naval Train-
ing Device Center, Port Washing-

ton, New York. Two DDP»Q‘?S’

3C DISTRICT SALES OFFICES: NEEDHAM, MASS.;

DES PLAINES,

ILL.;

OLD CONNECTICUT PATH,

SYRACUSE, N.Y.; COMMACK, L.I.,
ORLANDO, FLA.; ALBUQUERQUE NM

wx]l be used in each trainer.

“The trainers are the first US,
digital computer controlled heli-
copter flight trainers, DDP-24
flexibility permits the character-
istics of two different aircraft, the
Navy SH-3A single rotor and CH-
46A tandem rotor helicopters to
be simulated by the smg}e train-
ing device.

~The trainers’ contain all the
cockpit controls and instrumenta-

DDP-24 has been delivered for:

tion of the aircraft and will offex
a nearly exact replica of actual
flights for Navy helicopter pilots.
The DDP-24 will simulate -all
flight characteristics of the two
helicopters in real-time and: read
out data through the trainer’s in-
struments. The DDP-24 will also
automatically simulate up to 50
preassigned navigational facilities.
The trainers will be mounted in
trailers for portability.

Y sze:;w P e

+* real-time simulation ¢ on-line data

conversion « open-shop scientific and engineering computation

+ speech simulation and analysis

integrated hybrid systems.

COMPUTER CONTROL COMPANY,

FRAMINGHAM,

N.Y.;
PALO ALTO, CALIF

MASS.

LoS ANGELES, CALIF

s high energy physics research e

+ 2217 PURDUE AVE., LOS ANGELES 64,

HOUSTON TEX

INC.

CALIF.

LEVITTOWN, PA.; CLEVELAND, OHI0; SILVER SPRING, MD.;
HUNTSVILLE, ALA.
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EDITORIAL

The Computer: Let’s Keep Our Feet On The Ground

The U.S. business magazine “Fortune” has announced
a series in five parts on “Management and the Computer.”
In at least one current newspaper ad inviting subscriptions,
the magazine says, among other things:

“Whatever your job is like today, it will
be very different five, ten years from now —
because of the computer.”

“More and more, insiders are coming to
regard the computer as the most portentous
development in the whole history of the hu-
man race but . .. few management men
really grasp what they are getting into.”

“The computer industry is a union of sci-
ence and business that makes the auto and
appliance industries in their great old days
seem like a bunch of kids playing mumbley-

»

pesg.

Readers of “Computers and Automation” know, of course,
the enthusiasm with which we look on computers and their
power to be useful and significant.

But it seems to us that the statements quoted above are
on the extreme edge of reasonable possibility — or be-
yond it — and that these statements should be challenged.

First, a great many jobs today are likely to be much the
same ten years from now, in spite of the computer. Ten
years from now, we are very likely to find men still driving
buses. It is hard to imagine any computer substituting
successfully for picking up children in the morning and
taking them in a school bus to school. Ten years from now
we will still find the owner or operator of a small drug
store, with three people helping him, and acting as his
own pharmacist. Ten years from now we shall still find man-
agers of departments in businesses with 20 to 50 people
under their management, even if a lot of the manager’s
guidance comes from computer-produced information.

In fact, it would be very possible to make a check-list
of properties of jobs, and to estimate how much or how
little effect computers will have on each such property
over the next ten years, and then to determine to what
extent that job is likely to endure or likely to disappear;
and a great many jobs will last — because human beings
are remarkably versatile animals, much more versatile than
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computers, and often much cheaper.

Second, let’s look at “the most portentous development
in the whole history of the human race.” Here are a dozen
people in the United States, writing an ad, about a product
they want to sell: how can they decide objectively? Stu-
dents of human history know that there have been many
most remarkable developments — the invention of fire,
the invention of the wheel, the invention of agriculture, the
invention of writing and the alphabet, the invention of the
application of inanimate energy to supplement the muscles
of human beings (the First Industrial Revolution), etc.
And there exists no objective, scientific scale for measuring
“portentousness”; different people will decide about it in
different ways.

Third, the “union of science and business which is the
computer industry” is basically useful only because of the
First Industrial Revolution, The automobiles, railroads,
factories, electric motors, and all the rest of the machines
are here at hand, ready to be influenced and guided by Alad-
din’s genie coming out of the computer bottle. In evidence
of this, suppose that due to some freak of physical nature no
machines could be constructed that would produce more
than half a manpower of energy. Think how relatively un-
important the computer revolution would then become!

Also, statistically, in the United States, the gross national
product is on the order of $600 billion annually, while
the annual gross sales in the computer industry are on the
order of $5 billion, less than one per cent. Even in the
future, by hardly any flight of imagination, how could this
figure be more than, say, a fifth of the gross national prod-
uct?

It is true that the computer industry does have a most
exciting future; it does promise to make almost fabulously
great the power to compute and reason, the power to guide
and control. But there is far more in life and the world,
society and business, management and government, than
simply computing power. Let's keep our feet on the ground.

E:a‘nw ard & 6-& K»LQQL»\
EDITOR



MONTHLY COMPUTER CENSUS —
SUPPRESSION OF INFORMATION

I. To the Editor, from James G. Miles, Vice Pres.
Contro] Data Corp.
Minneapolis, Minn.
In response to your request which I received January 10,

1964, the following is information on Control Data com-
puters installed to December 31, 1963.

Control Data 3600 11
Control Data 1604 & 1604A 54
Control Data 924 & 924A 21
Control Data 160 & 160A 336
Control Data G-20 26
Control Data G-15 306

I wish you would not quote “date of first installation” on
our new 3200 and 6600 computers until they have been in-
stalled, and none have been delivered as yet.

Also, it is against Control Data’s policy to indicate the
number of unfilled orders on any of our systems, and we
have requested other publishers not to make their own
estimates on this matter for several reasons — mainly hav-
ing to do with the fact that most of these estimates are highly
inaccurate and cause all kinds of unfortunate things to oc-
cur in the marketplace. I therefore specifically request you
not to publish information on Control Data’s unfilled orders,
but merely put a “dash” in that column.

II. From the Editor to Mr. Miles

Thank you for your letter of January 15 including in-
formation on the number of Control Data computers in-
stalled.

I appreciate your concern over our unofficial estimates of
the number of Control Data computers on order. The goal
of our computer census is to present a month-by-month re-
port on the computing power installed and on-order from
American computer manufacturers. We search out and
compile this information because our readers have told us
that they find this information useful and important to
them. Since our readers provide more than half the finan-
cial support for our publication, we must always put their
interests first. That is why We strive energetically to make
this information as complete and as accurate as possible.

In compiling our census we first solicit maximum partici-
pation on the part of a manufacturer such as Control Data.
When certain information is unavailable this way, we solicit
information from such secondaty sources as computer users
groups, computer consultants, local sales offices, and surveys
through our existing list of over 8,000 computer installa-
tions accounting for 12,000 computers. In addition, we are
constantly fed instructive information from informed read-
ers of Computers and Auntomation. However, if you feel

8
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that any of the estimates we make based on such secondary
information sources are inaccurate for any of the figures we
list, we would appreciate hearing from you. Any effort
you could make to aid us in presenting a full and truthful
report on the number of computers installed and on-order
would be a contribution to the integrity of sales activity in
the computer field.

COMPUTER ART — 1964 CONTEST

I. From LM.D. Healey
Manager, O. & M.
New Zealand Insurance Co., Ltd.
Auckland, N. Z.

We would like to make known how interested we were
in the Computer Art Contest.

The cover photograph on the August, 1963 issue, entitled
“Splatter Diagram,” particularly intrigued us and we would
like to ehquire if it is possible to purchase a print and if
so where they may be available.

We have noted with interest the many varied and in-
formative articles contained in your magazine and would
like to congratulate you on your high standard.

II. From the Editor

We are glad you and several other readers who wrote
to us enjoyed the “Splatter Diagram” on the cover of the
August 1963 issue. So far as we know, there are no prints
of it available.

For the front cover of the August issue for this year,
we plan to select another sample of computer art, the
leading instance in another “informal contest for examples
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of visual creativity in which a computer plays a dominant
role.”

We invite our readers to submit work or ideas which
they or their associates have produced in the area of com-
puter art, on or before July 10, 1964, the closing date for
this year’s contest.

OFFICIAL CALL "I :
FOR @
SYMPOSIA PAPERS I‘

FOR
IFIP CONGRESS 65

The International Federation for Information Processing
has organized IFIP Congress 65, an international congress
on the information processing sciences in New York City
May 24th to 29th, 1965. The Program Committee seeks
to invite people of the highest professional calibre as par-
ticipants in the technical program.

To be assured that they have reviewed all of the signi-
ficant current work in the information processing sciences
before they complete their list of invited speakers, they
have decided to issue this call for submitted papers for
symposia of the technical program. These symposia also
will include invited speakers, but the list of invitees may
be expanded on the basis of submitted papers which, upon
review, prove to be of sufficiently high calibre, interest, and
timeliness.

The symposia topics have been chosen as stated below,
but there may be a number of new papers about work which
is not yet known to the program committee and which may
not fit into any of the categories stated below. Such papers
may be considered as material for “extra” symposia provided
they are concerned with new types of problems or com-
puter applications and are of high quality.

Since symposia speakers may be chosen from among
authors of submitted papers, the Program Committee needs
to know as much as possible about the work under review
to ensure that the procedure of selecting papers from among
those submitted can be as efficient and as equitable as
possible.

Those who submit papers for possible inclusion in the
symposia must comply strictly with certain requirements
stated below. The submission to the program committee
shall consist of a cover sheet and an attached summary. The
cover sheet shall contain the following information:

“IFIP CONGRESS 65”

1) Name of the symposium for which the paper is being
submitted (if the paper does not fall into any of
the symposia listed in this call for papers but does
satisfy the requirements of complete “newness” set
forth above for “extra” symposia, it should be
marked “extra”).

2) 'The title of the paper being submitted.

3) The name and complete address of the author.

4) The language in which the attached summary is written.
An English translation must accompany each sum-
maty.

5) An explicit statement of what is new about the work
reported in the summary. If the work reported con-
sists of techniques or developments previously pub-
lished or reported and only new results are being
given in this paper, then the significance of the new
results must be clearly stated.
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The work described in the summary must fit the defini-
tion of the symposium for which it is being submitted.
In the case of a paper marked “extra” this is not required.
The summary, including the explicit explanation of what
is new and significant, shall not total more than 1000 words,
or roughly four typewritten double-spaced pages. Four
copies must reach either one of the following by September
1, 1964:

B. Langfors, Program Chairman
Svenska Acroplan Akticbolaget
Linkoping, Sweden

Jor

A. S. Householder, Program Vice Chmn.
Oak Ridge National Laboratory

Oak Ridge, Tenn., US.A.

The envelope and cover must be marked “IFIP CON-
GRESS 65.”

Submitted papers will be considered only for the sym-
posia portion of the IFIP Congtess 65 program. They may
be tendered for the following list of symposia topics and
may be proposed for any additional topics:

Algebraic automata theory and artificial languages

Alternative direction methods and partial differential equa-
tions

Application of laser technology to information processing

Approximation theory, integrals, integral transforms, differ-
ential equations

Automatization of theorem proving

Automatization of the translation of informal languages

Combinatorial problems

Content addressable memories

Constructive analysis (analytic continuation), and, non-
well-set problems

Data-communication-message forwarding

- Design of processors for programming languages

Digital automatic control

Flow-network methods

Formal aspects of programming languages

General theory of logical nets

High-speed random access memories

Information system implementation

Information system reliability

Information system testing

Linear systems

List processing and applications

Mass memories

Mathematical programming

Mathematical scheduling problems

Methods for describing information systems

Microelectronics and integrated circuitry

Multiple computer systems

New components

Non-numerical methods

Parallel and concurrent systems

Pattern recognition

Pattern recognition devices

Problems in differential and partial differential cquations

Recent developments in  general-purpose  programming
languages

Remote consoles and displays

Requirements and prospects for commercial programming

Self-organizing systems and growing automata

Special-purpose programming languages

Supervisory programs

Theory of sorting and chaining

Use of computers in computer design



HOW CAN YOU USE TI
HONEYWELL 62007?

This is the Incremental Digital Tape Recorder
which recorded 6x108 asynchronous bits with-
out a single dropout or spacing error.

Where can you use such an TO: W. C. Wallace,
ideal device for acquisition of Honeywell, Denver Division, Denver, Colorado 80210
medium speed (100 bits per [J Send me complete specifications on the Honeywell 6200.

second) asynchronous digital
data? The 6200 packs 200 bits
per inch with uniform density
regardless of input speed var-
iations. Send for complete in-
formation today!

[0 Please comment upon this possible application:

NAME POSITION
DATA HANDLING SYSTEMS .
COMPANY

Hon eywell ADDRESS ZIP CODE

TELEPHONE

Circle No. 9 on Readers Service Card
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CQUERING THE CAPITOI

The impact of the federal government on the
computer industry, and on the development of com-
puter technology, has been increasing substantial-
ly in the last several years. One out of every
ten computers in this country is used by the
federal government, and many more are operated
by private industry under government contracts,
This huge investment in computing equipment has
caused the Congress, the Bureau of the Budget,
the Pentagon, and other government groups to ap-
ply increasing scrutiny to economics and the
technology of computers and electronic data pro-
cessing.

So that our readers will be kept informed
on a first-hand basis about these important de-
velopments, the editors of CGA are pleased to
present the first installment of the "C&§A CAPITOL
REPORT" on page 35, prepared especially for
Computers and Automation by a resident editor in
Washington with an extensive background in cover-
ing both the government and the electronic com-
puting and data processing field. Your comments
on this new feature report are invited.

10k TO THINK ABOQUT. ...
.+ JHE NEW COMPUTER SERIES

In the past several months, the trade press
and other prognosticators of the fortunes of the
computer industry have been enjoying a field day
with predictions of the size, construction, and
computing power of the new computer series anti-
cipated from IBM, Most of these predictions
have been made based on an implied claim of "in-
side information," We recently made a table of
all such predictions we had read or heard about
in the last two months, and found that for near-
ly every "expected'" statement there was a cor-
responding ''not expected" statement about the
same feature, made by someone clse,

The editors of C§A neither have, nor claim
to have, special data channels to the product
planning rooms in White Plains, nor to the com-
puter production shops in Endicott and Pough-
keepsie, In fact, we feel such channels gener-
ally produce much more noise than information.
Moreover, none is needed, The pulse of the mar-
ket and production planning at IBM can be felt
rather clearly, we feel, because its pacemaker
is the need to make both a good short and long
range profit, And in the computer field, cer-
tainly, this is a rather restrictive requirement.
On this basis, therefore, one can think clearly
about what to expect from IBM by answering some
basic questions about technical capabilities and
profit needs, llere is the way we answer them
currently:
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1. In what class of computer is IBM being given
the strongest competition?

Up to three months ago, IBM was losing sig-
nificant ground in the battle of competitive com-
puting power in only one area, the large scale
computer market, Control Data's 3600 has been
able to take away some ''natural’ 7094 orders, and
their super-scale 6600 computer has been able to
evidence a computing capability superior to any
IBM has yet offered, Also, Univac has been doing -
well with its 1107 with potential 7094 customers,
Indeed, SDS's 9300 has been heavily promoted as
a computer with the processing capability of the
7090 at only one-twelfth the cost, although it
has caused IBM to lose more prestige than orders.
Therefore, it was logical that IBM would place
the emphasis in the announcement of a new family
of computers on the increased computing value in
the large scale members of the series,

However, the success of Honeywell's 200 com-
puter, following its announcement last December,
must be causing some painful about-faces in White
Plains., At last IBM is faced with a competent
poacher in the vast vineyard of 1400 series users,
for the H-200 offers five times the internal
speed of the 1401, with a greater capability for
simultaneous input-output operations, at about
$1500 less per month than the 1401 in correspond-
ing configurations...and Honeywell has the soft-
ware to convert automatically 1400 series pro-
grams into instructions for the H-200, To date
Honeywell has been able to pick up about 340 or-
ders for the H-200, with about 200 coming from
existing 1401 series users,

The threat of the H-200 to IBM is more psy-
chological than real, of course, at least until
1966, With a population of about 7500 1400-ser-
ies users (excluding the 1410) from which to
reap rental payments, IBM is not anxious to ac-
celerate the replacement of this equipment by
either their own computers or those of a competi-
tor. Honeywell, although it is expanding its
engineering and manufacturing facilities in the
Boston area as rapidly as possible, cannot be ex-
pected to produce more than 250 to 300 H-200's
this year, and about 700 in 1965, Already, del-
ivery dates on new H-200 orders have been pushed
back to August, 1965, and Honeywell is not pres-
sing right now for additional orders, However,
IBM recognizes the value of the good will of
their customers, who are well aware of the pres-
tige associated with buying from the manufacturer
who '"has the best available.," Also, customers
cannot be expected to look kindly toward White
Plains if they feel IBM is not offering them the
best value in computing equipment which it has the
technical capability of producing,

In addition, the success of the H-200 will
encourage others to invade more deliberately the
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1401 replacement market. GE can be expected to
expand the lower end of their new 400 series down
to the $6000 per month category by announcing a
415 computer very shortly, A 32K memory, four
tape 415 will go for about $5000 per month, Also,
RCA is expected to come up with a new computer in
the $4000 to $6000 per month price range, to re-
place its 301 systems. The introduction of this
machine was to have been in the early part of
1964, but noting the reception of the H-200, RCA
has apparently taken their new computer back to
the drawing boards to make it compatible with

the 1400 series,

For these reasons, IBM can be expected to
switch a good deal of the emphasis in its new
computer seriecs announcement from the large ma-
chines in the $120,000 per month class to the
smaller machines in the $5000 per month range,
which we believe they did not intend to announce
until this fall. The larger machines are still
scheduled for delivery first, probably sometime
in the summer, 1965, The first models of the
small computers will probably be installed in the
late fall, 1965, or in early 1966,

2. What type of production requirements does
IBM have? :

The production lines at Poughkeepsie where
the 1410, 700 and 7000 series computers are cur-
rently built, and at Endicott where the 1401,
1440, and 1460 are built, are set up for mass
production techniques. IBM would therefore find
it very uneconomical to change the technical
characteristics of a computer system series just
to add a few computing tricks, If a production
change is going to occur, it will probably be of
a fundamental type, such as change from transis-
torized circuitry to hybrid circuitry with de-
posited active circuit elements, This sort of
change is well within the technical capability
of IBM, and would produce some handsome improve-
ments in processing speeds, sizes, and costs for
their new computer series,

Since production activity on the 7000 series
has trailed off, as most of the ordering activity
is in in-place 7090/7094/709411 conversions, and
in conversions in the 7040 and 7070 series, Pough-
keepsie is the likely site for production activi-
ty on the new IBM series,

3, What technical capability will the new com-
puter series exhibit?

The need for faster internal processing
speeds in their computers is well recognized by
IBM, The neced to take economical advantage of
increased internal speeds by allowing simultane-
ous input/output operations, and some multiproces-
sing on the smaller systems, and a good deal of
sophisticated multiprocessing on the large sys-
tems, is also well recognized by IBM,

Faster processing speeds can be obtained
with deposited circuitry by taking advantage of
some arithmetic summing tricks that are too ex-
pensive with conventional circuitry. One such
technique is a method of doing multiplication of
binary numbers by adding several partial pro-
ducts simultaneously. This can increase a com-
puter's processing speeds over seven times with
the same basic cycle time, To take advantage of
such a technique, IBM will probably add a thin
film memory as a scratchpad for intermediate re-
sults, Probable size: about 256 words,
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This expectation implies that the new com-
puter series will be binary in operation, from
top to bottom, This is not unexnected, since IBM
originally envisioned the 709, a binary computer,
as a business machine, but could not develop the
software in 1957 to properly introduce it into
the business data nrocessing market. So this
new computer series will be IBM's second attemnt
to introduce a binary machinc for both business
and scientific applications.

The word length is likely to be either 36
or 48 bits; we favor the latter. Bowing to the
recently passed ASA standard, the new computer
series will no doubt oncrate in the seven bit
ASCII code, '

Thin film can be expected for the scratch-
pad memory and it may also be used for other cri-
tical address registers, The access time for a
word in the thin film memory should be about ,3
usecs, This suggests an average multiplication
time of a 36 bit word in the new machine of about
1.5 usecs. (compared to 7 usecs. for the 7094).

Because of the change from a BCD mode of
operation, the new series will not be directly
compatible with the 1400 series, and so IBM can
be expected to achieve considerable revenue from
basic reprogramming costs in upgrading a 1400
series user to the new series. Cost to the cus-
tomer of this reprogramming will no doubt be de-
termined by the cost of compatible hardware from
such competitors as Honeywell, RCA and GE.

4, How many computers will there be?

Since the new computer series is based on
new production techniques, the number in the
series is open ended, Most people are predicting
five machines to start, and we see no reason to
doubt this., The lower end of the series should
start at about $5000 per month, and work up in
roughly "twice as much" increments to about
$100,000-$120,000 per month,

5. What software will be available?

Upon announcement, IBM can be expected to
have both a COBOL and a FORTRAN compiler avail-
able, ALGOL will be ignored again, we believe.

6., What will the new series be called?

Those predicting an 8000 series name are in
for a surprise, we feel. We believe IBM thinks
it will benefit from outfoxing many people by
using a different numbering system, A numbering
system in the 9000's would seem to do this very
nicely,

7. When will the new computer series be an-
nounced?

The coincidence of having the World Fair in
New York, and the Spring Joint Computer Confer-
ence in Washington opening within two days of
each other this April (April 19 and April 21)
would seem to be too opportune an announcement
time to ignore.

COMPUTER QUOTABLE

"If it works, it's obsolete. If it doesn't
work, it's too sophisticated."
— Louis Rader quoting a typical
computer engineer
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THE ROLE OF COMPUTERS
IN EDUCATION

Neil Macdonald
Assistant Editor
Computers and Automation

A recent article in a national magazine commented on
the role played in education by computers and the tech-
nology of modern information processing as follows:

. While the arguments continue, there is already
emerging a far more sophisticated technology of learn-
ing systems . . . a whole new generation of school
equipment that goes far beyond the gadget approach.

. These second-generation machines . . . have these
significant features in common:
e They are complex and versatile enough to allow
learning to be self-paced and tailored precisely to in-
dividual student needs. '
® They transfer the burden of flexibility for future
changes of program . . . .to the machine itself. The
machines are being designed to handle change with
remarkable ease.
® They imply a centralized facility for the production
and storage of programs, coupled with a wide net-
work of communication channels into which individual
learning stations may be plugged as needed.
® They need a powerful, computer-aided scheduling
program to make efficient use of both student time
and school plant.

Some of the new learning systems are:
® The “live” student carrel for individual, self-paced
learning, with instant access to a vast store of audio,
visual, or printed materials.
® The computer-linked teaching station, which can be
programmed to shape its output to the student’s in-
dividual learning patterns in some ways more effec-
tively than a human private tutor could.
® The automatically sequenced lecture, that can close
the gap between teacher and student by allowing fre-
quent student response to influence the course of the
presentation.*

Are these possibilities rational? Can we look forward to
them as likely?

Versatility

Can a machine be complex and versatile enough to al-
low learning to be adjusted to the precise needs of an in-
dividual student?

In a great many cases, yes. In some cases, no.

For example, at the present time, no computer program
so far as I know is undertaking to receive as input an
English composition by a junior high school student, and

* From “Plug in Schools: Next Step in Educational Design,”
by Bernard F. Spring, in The Architectural Forum for August,
1963
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to give out as output (1) an adequate grading of the com-
position, (2) sensible comments on the ideas being dis-
cussed, and (3) helpful criticisms on the style of English
being used.

But this kind of intellectual operation by a machine is
not impossibly out ofv reach, because it is an intellectual
operation which human beings can perform, and certainly
human beings are not supernatural. However, this kind of
intellectual operation performed by computing machines
will be a long time coming.

There already exist, however, machines and computer
programs which enable a student to proceed a long way
in the investigation of ideas and the testing of his learning
of them. Any area of knowledge which can be presented
in a logical sequence of steps, and to” which the student
can respond by any one of a small number of specific
responses (on the order of ten to a hundred) can be pro-
grammed in a computer. These student responses could
casily include:

—Yes.

—No.

—I don’t know.

—Please say that again some other way.

—Please give me an example.

—Wahat does . . . mean?
and more besides; and to all of these student responses,
the computer could give a rational and appropriate reply..

Flexibility for Change

Also, there is no doubt about the flexibility to be gained
from the power to change computer programs. This of
course is one of the excellent advantages of the general
purpose computer.

For example, the library of the future will be supple-
mented by enormous quantities of information on magnetic
tape, microfilm, etc. The number of persons having simul-
taneous access to the information desired will be large:
I shall not have to wait until the book I want to read is
brought back by the previous borrower! In fact, at any
time of day or night that I want information I shall be able
to have it: I shall not have to wait until the educational
television station in my neighborhood decides to run a
certain program again.

Instant Access to a Vast Store of Information

In reg'lrd to “instant access to it vast store of informa-
tion,” here again there is little problem in theory, llmu;,h
there are many large practical problems.
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Among the practical problems is the classification of the
information to which one may want access. Much work is
being done on methods of finding desired information, and
much work is still to be done. But in the subjects taught
“in school, the amount of information to be learned by stu-
dents is not nearly so vast as it is in research chemistry;
so the problem is much easier to solve.

Centralized Facility for Programs

A “centralized facility for programs” is one of thc most
extraordinary possibilities of them all. For me to be taught
elementary physics I shall not have to listen to Mr. John
Jones, 1.Q. 105, with a background of one year of teachers
college training in physics. Instead, I shall be able to
listen to Professor Zacharias of Mass. Inst. of Technology,
and hear him explain the important ideas, and watch him
carry out the demonstrations in color.

In tact, I may not have to wait the blossoming of the
centralized facility under full control of automatic com-
puter and advanced communication channels. Perhaps
soon, as the years are measured, I may be able to see Hamlet
in color TV in my own home, whenever I choose to put a
certain real of magnetic tape on my TV attachment. And,
like hi-fi, it will not be interrupted by commercials.

Computer Scheduling

Already computer scheduling is being used in many
schools and colleges to great advantage. These schedules
are, at present, mostly fixed.

But in the future, flexible scheduling, with room for
choice within sensible limitations, will be available through
the computer. I won’t have to go to the 11:40 class in
statistics; by means of the computer, I can find out there
is a vacancy in the 9:20 class, and that the same subjects
[ need to learn will be taught in that class (except one I
know already) and so I can go at that time instead if I wish.

An Actual Example

A striking example of good results from the use of a
computer in the educational process is described in another
article in this issue of Computers and Automation: “Com-
puter Tutoring in Statistics,” by Ralph E. Grubb. Although
he is an IBM research scientist, he also teaches statistics at a
nearby college, and he programmed his statistics course to
be taught by the computer. His usual college course in-
volved 24 hours of lecturing in the classroom, some 25
hours of homework for his students, and about 5 hours of
review, in preparation for the final examination, or a total
of about 54 hours. Yet the average time spent by students
with his computerized course, to cover the same half-year
instruction, was only 5.8 hours. And the students taught by
the computer program averaged 30 percentage points higher
in their grades for the final examination.

Cost

Fanciful as these ideas may seem, they may be real
cnough if we are prepared to pay fabulously for them. How
expensive will they be?

Time-sharing of a prodigiously fast and capable com-
puter will make the cost low. According to a recent article
published in Computers and Automation*, a reasonable
situation is 2,000 user-stations sharing a computer renting
for $1 million a year; if each station were used for 2,000
hours a yecar, the hourly cost for each user would be 25
cents, and the annual cost for each station would be $500.
This annual cost is comparable to the present day cost of a
pupil per year in a public school system. So the fabulous
possibility is close at hand and practical.

*“The Time Sharing of Computers,” by Edward Fredkin, in
Computers and Automation, November, 1963, p. 16.
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Programmed Instruction é
from McGraw-Hill %

for “*Computer and Automation’” Readers

1. Computer Language: An Autoinstructional Introduction to
Fortran, HARRY L. COLMAN and CLARENCE P. SMALLWOOD,
Armour Research Foundation and University of California; 196 pp.
(not framed — uses flow chart diagrams). Paperback $3.95, hard
cover $5.95. 1962.
2. IBM FORTRAN: A program for Self Instruction, STEVEN PLUMB,
1BM; 288 pp.; 828 frames; 20 hours. Paperback $3.95, hard cover
$5.95. July.
3. Groups and Fields: A Programmed Unit in Modern Algebra,
BOYD EARL, WENDELL SMITH and J. WILLIAM MOORE, Bucknell
University; 522 pp.; 1428 frames; 26 hours. Paperback $3.95,
hard cover $5.95. 1963.
4. Introduction to Probability: A Programmed Unit in Modern
Mathematics, BOYD EARL, WENDELL SMITH and J. WILLIAM
MOORE, Bucknell University; 295 pp.; 1019 frames; 24 hours.
Paperback $3.95, hard cover $5.95. 1963.
5. Sets, Relations and Functions: A Programmed Unit in Modern
Algebra, MYRA McFADDEN, WENDELL SMITH and J. WILLIAM
MOORE, Bucknell University; 299 pp.; 1074 frames; 34 hours.
Paperback $3.95, hard cover $5.95, Teacher's manual $1.00.
1963.
6. The Accounting Process: A Program for Self-Instruction, WENT-
WORTH, GOWEN, HARRELL and MONTGOMERY, Stanford Univer-
sity; 312 pp.; 1109 frames; 15 hours. Paperback $3.50, hard
cover $5.95, Instructor's manual $.75. 1963.
7. Statistical Concepts: A Program for Self-Instruction, CELESTE
McCOLLOUGH and LOCHE VAN ATTA, Oberlin College; 320 pp.;
1200 frames. Paperback $3.95, hard cover $5.95, Instructor's
manual $.50. 1963.
8. Effective Letters: A Program for Self-Instruction, JAMES REID
and ROBERT WENDLINGER, New York Life Insurance Company;
320 pp.; approx., 800 frames; 18-20 hours. Paperback $3.95,
hard cover $5.95. 1964.
9. Programmed Business Mathematics, DR. HARRY HUFFMAN,
Virginia Polytechnic Inst.

Vol. 1: Fundamentals of Business Mathematics; 224 pp.; 1011

frames $2.25. 1962.

Vol. 2: Interest, Negotiable Instruments and Payroll Mathe-

matics; 208 pp.; 761 frames; $2.25. 1962.

Vol. 3: Business Mathematics in Management Decisions; 209

pp.; 806 frames. $2.25. 1963.

Vol. 4: Mathematics of Accounting and Finance; 200 pp.; 859

frames. $2.25. 1963.
10. Logical Electronic Troubleshooting, DR. DONALD SCHUSTER,
Institute of International Research and Development; 320 pp.
(branching program) $5.95. 1963.
11. A Programmed Course in Basic Electricity, NEW YORK IN-
STITUTE OF TECHNOLOGY; 333 pp.; 1600 frames. $6.95%. 1963.
12. A Programmed Course in Basic Electronics, NEW YORK IN-
STITUTE OF TECHNOLOGY; 428 pp.; 2400 frames. $6.95 .
13. A Programmed Course in Basic Transistors, NEW YORK IN-
STITUTE OF TECHNOLOGY; 488 pp.; 2800 frames. $7.95 .
14. Programmed Blueprint Reading, S. L. COOVER and J. D.
HELSEL, California State College; set of five units; 144 pp.; 448
frames. $4.80, banded dozen $9.60, Prim-Pak $96.00. 1963.

1. Introduction to Blueprint Reading, 24 pp.

2. Dimensioning, 32 pp.

3. Orthographic Interpretation, 32 pp.

4. Sectioning — Fasteners, 32 pp.

5. Applied Blueprint Reading, 24 pp.
15. Basic Slide Rule Operation: A Program for Self-Instruction,
WILLIAM MITTELSTADT, Eastman-Kodak Company; 288 pp.; 6
hours. Paperback $2.95, hard cover $4.95. March.
16. Introduction to Boolean Algebra and Logic Design: A Program
for Self-Instruction, G. A. HOERNES and M. E. HEILWELL, Inter-
national Business Machines Corporation; 288 pp.; 500 frames;
25 hours. Paperback $3.95, hard cover $6.95. March.
17. Logarithms Self-Taught, PERRY H. SELBY, General Dynamics/
Convair, San Diego; 122 pp., including complete tables; 74 frames.
Paperback $1.95, hard cover $5.95. May.
18. Trigonometry Self-Taught, PETER H. SELBY, General Dynam-
ics/Convair, San Diego; 112 pp., including complete tables; 88
frames. Paperback $1.95, hard cover $5.95. April.

If you have special training needs requiring custom-de-
veloped Programmed Instruction or conventional train-
ing materials, the Information and Training Services:
Division will be pleased to discuss its services with you.
For complete list of published titles and information
about Training Services, write:

PROGRAMMED INSTRUCTION

McCGRAW-HILL, INC.
330 West 42nd Street, New York, N. Y. 10036
Circle No. 10 on Readers Service Card
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Why NCR is No.1 in Total System Capability.

5
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Executives well-informed in the ways
of electronic computers know that an
EDP system is only as good as the in-
put machines where the processing
cycle begins. Input equipment must
be fast, simple, easy to operate or the
speed and efficiency inherent in the
computer is limited. In computer jar-
gon, this is called “input limited.”
OMany EDP manufacturers have great
difficulty in solving their “input limit-
ed”’ problems. Since they haven’t been
in the business of manufacturing a
complete line of input machines, as
NCR has, they must usually rely on
duplicating data in a second operation
with other devices. 0 NcR is not “in-
put limited.” And NCR’s answer is the
most practical and economical. All
NCR original entry equipment...cash
registers. ..adding, bookkeeping and
accounting machines...can be linked

to an NcCR electronic computer system
—or even someone else’s computer.
NCR takes you all the way —captures
the necessary information for linkage
to a computer as a by-product of re-
cording the transaction at the source.
0O For example, the On-Line Savings
System for banks. The teller’smachine-
(input device) is linked directly to
an NCR 315 Computer (maybe miles
away) that instantly verifies a trans-
action, transmits data back to the
teller’s machine which then updates
the passbook (output). One uninter-
rupted process that takes only seconds.
This is an excellent illustration of
what we mean by total system capabil-
ity. O Also, a retail store can now auto-
mate their sales records, inventory
and accounts receivable...and data
enters the system when the sale is re-
corded. For example, as a by-product

of recording sales, punched paper
tape or optical journal is produced
which can be processed directly by a
computer. [J NCR users do not have to
duplicate original entry information.
O NcRr users are also dealing with a
company that has been designing busi-
ness systems for over 80 years. Experi-
ence that counts for a lot in creating
the total system “software package”
that goes with an NCR EDP System.
coBOL and NEAT, for instance, and
other advanced programming tech-
niques are available now. And 7500
servicemen keep NCR products “on
the air.” O If you’re in banking, in-
dustry, retailing, government or edu-
cation and thinking EDP, think in
terms of total system and call your
local NCR representative or.NCR, Day-
ton 9, Ohio. O And see the NCcr Pa-
vilion at the World’s Fair, New York.

THE NATIONAL CASH REGISTER COMPANY
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Computer-Aided Teaching

osT teachers still use blackboards. They are so sim-

ple that they seldom distract students from what is

put on them. Electronic computers are the antithesis

of blackboards. Their speed, versatility, and colored

lights almost hypnotize many people. That a computer

can compete with a blackboard as a teaching aid may
scem preposterous.

In a classroom in M.L.T.’s Building 1, nevertheless,
the blackboard behind the instructor has been cur-
tained off, and a digital computer purrs in front of it.
Two eclevated TV screens enable even the boys in the
back row to see cverything that goes into and comes
out of thec machine. But this room was not furnished so
theatrically for demonstrations, as you might suppose,
of computer operation, electrical phenomena, or even
mathematical wizardry. Instead, Room 1-150 was de-
signed for study of fundamental principles of engineering
disciplines and the methodology of civil engineering
practice.

Wouldn’t Mark Hopkins’ log be better? Horse sense
makes nearly everyone wonder how any young man can
pay attention to lectures on the fundamentals of engi-
neering in the presence of such an alluring array of
new tools. But the horse sense of most people has not
caught up yet with recent developments in computer
technology.

It’s easier, thanks to these changes, for the Class of
’67 to ignore what goes on inside a computer’s cabinets
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At MIT, civil engineering students are learning faster
now by substituting a computer for the blackboard.
This article, originally written for the MIT alumni
magazine, provides an easily understood description
of a fascinating experiment in education.

e

Professor Miller lecturing to freshmen on computer ap-
proaches to engineering problems in his new classroom.

than it was for the Class of ’57. Students now can oper-
ate one of the big new electronic black boxes almost as
casually as they dial telephone numbers, and focus their
attention on its output. The Department of Civil Engi-
neering is convinced, consequently, that such apparatus
can be used exactly like a blackboard, to show nco-
phytes how an engineer analyzes and solves complex
problems.

Computer-aided instruction is still .experimental.
Classes have met in the new room for only a few
months, and passers-by still pause at its doorway to
gape, but students no longer find this new environment
strange. Their professors expect, therefore, to use its
modern facilities increasingly during their lectures.

Between classes, the room serves as a laboratory.
Students have kept its machinery clicking all day long
ever since it was opened. With the computer’s help,
they are solving problems in a few hours that would
have kept their predecessors burning the midnight oil
for months.

Computer Communication

The speed with which a computer can do complicated
and reiterative work razzledazzled everyone in the
1950’s. Men using the machines have called them mo-
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Robert Mitchell, ’67 (in center), never touched a big
computer before entering Professor Miller's class.

rons, however, because a computer never does anything
worth while without being told exactly how to do it.
Every step must be specified, and every command ex-
pressible in numbers, with every digit correct. Learning
the machine’s language takes time and using it can be
exhausting.

As more machines became available, better means of
programming them than writing long columns of num-
bers were clearly needed, and ‘“‘symbolic assembly” lan-
guages were developed to meet that need. These lan-
guages permit a person to use letters of the alphabet
rather than numerals in many instances. Instead of writ-
ing 390792500100 when you want a certain column of
numbers typed out by a machine, a “symbolic assembly”
language allows you to write WATY MESS, which is
somewhat easier.

Communication between men and machines was fur-
ther improved, after the assembly languages were
worked out, by the introduction of “algebraic compiler”
languages. One of the most popular of these is FOR-
TRAN, a name derived from FORmula TRANsla-
tor. With it, a person instructing a machine can use
some such comon English words as “read,” “print,”
and “if,” and state his problem more nearly the way
that he might in a technical publication. “C=A-4+X—
10.,” for example, is how a FORTRAN writer might
tell his computer to replace a number designated as C
by another number having the value of A plus X minus
10.

In addition to creating new languages, computer
users have built up libraries of programs. Parts of a pro-
gram written to solve one problem often can be used in
another problem to solve a different problem. Like oth-
er libraries, however, these collections of programs do
not always include everything that their patrons want.
Hence, directing a machine to work out an engineering
problem may still take months of work and cost thou-
sands of dollars.

The New Languages

The cost and difficulty of using a computer on an engi-
neering job is being reduced now, however, by the de-

velopment of still another kind of language. It is easier .
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From notes taken in class, he punches cards to feed
a problem assigned as home work to the machine.

to use than the languages invented earlier, and has made
the use of a computer in a college classroom feasible.

There are several varieties of the new kind of lan-
guage. All of them are problem-oriented rather than
machine-oriented. You choose one to fit your problem.
Then, with it, you can use the same words in your in-
structions to the machine that you would use to de-
scribe that problem to a colleague or fraternity brother.

One of the new problem-oriented languages is called
COGO, for COordinated GeOmetry, and consists of
about 70 words, such as “point,” “distance,” and “lo-
cate,” that people have been using for centuries to in-
struct others. in the solution of geometrical problems.
Another such language is STRESS, which stands for
STRuctural Engineering System Solver. Its vocabulary
includes, in addition to many of the same words a3
COGO, the words that structural engineers habitually
use in discussing their problems. A third language of this
new type is SEPOL, for Soil Engineering Problem-Ori-
ented Language, and it includes another set of special
terms.

Each word in these new languages is a kind of short-
hand symbol that can be quickly translated, in effect,
into a numerical form within the machine. Each word
sets up a series of switches. These, in turn, will cause
the machine to perform thousands of mathematical op-
erations without any further directions from a person.
When issued as a command, therefore, each word re-
lieves the person using the machine of the labor of
spelling out things that will be involved in heeding that

" command.

Creating a problem-oriented language is no small
feat. Its vocabulary is determined both by the ma-
chine’s capabilities and the ways in which people are
accustomed to using words. Inclusion of the word
“DUMP” in COGO, for example, proved to be trouble-
some because it means “write everything out so we can
see what's wrong” in a computer laboratory, but some-
thing very different to most city engineers. Efforts are be-
ing made now to deletc “DUMP” from the COGO dic-
tionary.

Although many engineering concerns have bought
computers, they arc not using their machines as ex-
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The program punched in his cards is printed out for
him to check before he feeds them to the computer.
s %\‘m

i
%

The computer produces a second set of cards giving
its answer to the problem that Mitchell programmed
it to solve. The cards punched by the machine are at the
left, those that the student punched and fed to the ma-
chine are being returned to him in hopper at right.

18

He then returns to his classroom, puts them in the
hopper at left and starts the IBM 1620 computer.

Mitchell reviews his computer results with Professor

Miller. They use the blackboard in the rear of the
classroom during this conference, and discuss variations
in the engineering parameters which might improve the
design that the student and the computer produced.
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tensively as such machines are being used in businesses
in which the work is more largely routine. The problem-
oriented languages were devised to reduce the cost of
directing a machine to solve unique problems, and will
facilitate more use of computers in engineering. These
languages already have been a boon to M.LT.s stu-
dents.

The New Hardware

Further improvements in computing hardware, as well
as the software associated with the machines, make it
likely that future generations of engineers will use big
digital computers nearly as commonly as engineers use
slide rules nowadays. A new programming system called
“Sketchpad” permits a man to communicate with a ma-
chine by drawing sketches for it on an oscilloscope with
a light pen. Like a human assistant, to whom he might
explain an idea similarly, the machine then can help
him decide whether to perfect or reject the idea that he
has suggested crudely by his sketches.

To be of maximum value to an engineer, of course, a
computer must not only be easy to use but have sub-
stantial capabilities. Its services also must be. available
-almost instantly whenever needed. Meeting these re-
quirements is still prohibitively expensive in many in-
stances. People are still doing work that machines could
do cheaper and quicker, but this will not be necessary
so often henceforth.

You can see why in the M.I.T. classroom. Its com-
puter is an IBM 1620. It has only a 360,000-bit mem-
ory, and is a small machine compared to many others.
Its usefulness was increased last fall, however, by the
installation of a 32,000,000-bit magnetic disk memory,
from which information can be retrieved faster than
from reels of tape. Even so, of course, it is no match
for an IBM 7094, which can operate so fast that it can
serve many users almost simultaneously.

Two big 7094’s, however, can now be operated, in
addition to the 1620, directly from the Civil Engineering
Department’s new classroom. One of these machines is
in the Computation Center in the Compton building,
and the other even farther away, in Technology Square,

Ed Newman, ’57, research engineer, and Professor Miller
demonstrate magnetic disk memory in the classroom.
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but both are connected by telephone lines to typewriters
alongside the console of the 1620.

Whenever a professor or a student has a problem
beyond the capabilities of the 1620, he can feed it in-
stead to the 7094 in the Compton building. Time-shar-
ing makes this possible. It is an arrangement, in effect
at the M.L.T. Computation Center for many months,
which permits a remote operator to “cut in” and utilize
the big machine’s capabilities whenever he wishes.

Time-sharing is being further explored by partici-
pants in Project MAC, an acronym for either Multiple-
Access Computer or Machine-Aided Cognition. They
are using a 7094 in Technology Square, and the Civil
Engineering Department’s classroom has been connected
to that machine as well as to the Computation Center’s
7094 for study of time-sharing’s potentialities in engi-
neering. . Time-sharing arrangements eventually may

‘enable an engineer anywhere in the country to have

almost instant access to as much computing capability
as he ever is likely to need.

The Educational Advantages

Engineers, of course, do not climb mountains just be-
cause they are there, and the Civil Engineering Faculty
at MLI.T. is not using computers merely because they
are available. Nor are the professors concerned primar-
ily with familiarizing future engineers with today’s hard-
ware and software. They emphasize two much better
reasons for having a computer in a classroom:

1) The character of the decisions that an engineer
and designer must make can be shown to students more
forcefully with a computer than without one, and

2) Using the computer enables students to complete
bigger, more challenging assignments in the time avail-
able.

Anyone with a high school knowledge of geometry
can learn COGO almost as easily as he can learn to ride
a bicycle. He then can be given much more complex
problems ‘than he would have time to solve if his only
tools were a pencil and pad of paper. Freshmen in a
class in “Computer Approaches to Engineering Prob-

(Concluded on page 36)

An IBM 7094 in M.LT.’s Computation Center can be op-
erated from the classroom via a time-shared console.
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COMPUTER TUTORING
IN STATISTICS

. This article reports on an experimental investiga-
tion of instruction in statistics by a computer or-
ganized to do automatic teaching. An IBM 650 com-
puter with a RAMAC random-access-memory disc
file served as the research tool. The results of the
experiment are compared with programmed-text in-
struction and lecture-type instruction. In this ex-
periment results indicated a remarkable advantage
in instruction by automatic teaching computer.

The total educational process requires a dynamic re-
sponding environment, record keeping, data reduction,
logistics, information retrieval, and much more. Because
of these needs, a computer seems to be the only all-en-
compassing efficient tutorial device in the growing teach-
ing-machine movement. So several of us in the Bio-physics
group at the IBM Research Laboratories conducted a pilot
study in the computer tutoring of psychological statistics.
This course module was written to represént the first half
of an ordinary one-semester, three-hour college course.
The topics covered included: introduction to measurement,
graphic methods, measures of central tendency, measures
of dispersion, and other uses of the standard deviation
(sampling theory, areas under the normal curve, z-scores,
standard error of the mean, standard error of the dif-
ference, ctc.).

The purpose of this article is to describe the set-up of

_the_automatic computer . teaching machine which we used, .

and to summarize the results of our preliminary investi-
gation,

The IBM 650 RAMAC System

‘The heart of our computer-based teaching machine was
at first the IBM 650 RAMAC System. While the 650 has
been obsolete for most purposes for several years, the sys-
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Lenore D. Selfridge

Watson Research Center

International Business Machines Corp.
Yorktown Heights, N. Y.

_tem has a number of auxiliary features which suit it very

well for teaching-machine research. A large random-ac-
cess disk file capable of storing 6 million digits of informa-
tion with a maximum of 0.8 seconds dccess time provides
the necessary bulk storage for the programs, lessons,
remedial material, and student records.

In addition to the usual input-output features of mag-
netic tape and punched cards, the system has the dis-
tinguished capability of handling 20 special terminal
devices known as Inquiry Stations. These computer-con-
trolled typewriters enable the students to reply to the com-
puter’s questions. In addition, we had the typewriters
serve a novel role as simulated desk calculators. By typing
in numbers and a one-character operation code, the 650
was instructed to add, subtract, multiply, divide, square,
and extract square root. Results are typed out and may
be accumulated.

Memory

The programs, course content, and student records for
the curriculum under investigation were stored on the Disk
Storage unit. The rationale for preferring this kind of
storage to tape storage is of course obvious, i.e., any of a
total of 6 million characters of information in the disk file
can be retrieved at random at times which can vary from
85 to 135 milliseconds. This is a vital prerequisite for any
sort of branching in the course or where there are many
students and/or courses running simultaneously.

Modified Inquiry Stations (Type 838) served as teaching
stations to provide transmission of data to the computer
and to provide automatic typing by the computer of re-
sponses from the system for the students’ information.

Keyboard communication to the 650 begins with the
student signaling the computer he would like to type. This
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Sample
Portion

of a
Student’s
Interaction
with the

Computer.

is done by pressing a request key on a special console be-
side the typewriter. The 650 then signals the student to
proceed. The proceed signal is given at once upon the
computer’s determining that a synchronizer is free to accept
an inquiry. The proceed signal conditions the typewriter
keyboard, and the message or inquiry is then typed.

The typing provides visual verification to the’student.
If he should decide to change his message or inquiry, the
entire contents can be cancelled by the student and a new
inquiry initiated.

When the message is typed and visually verified, the stu-
dent presses a release key on the console that releases the
entire message into the 650.

If the 650 immediately branches to a sub-routine to de-
velop a reply, the typewriter will begin typing a reply in
less than two seconds. The reply is automatically typed
at a rate of 10 characters per second.

While our present installation consists of only five teach-
ing stations, the 650 is capable of handling 20. When sev-
eral requests are initiated simultaneausly, the 650 stacks
the requests and processes them in sequence, based on sta-
tion number.

The Real-Time Clock

It is often necessary in studies of learning to use time
as a dependent or independent variable. It was therefore
felt desirable to develop a real-time clock which could be
used by the computer to measure reaction times or elapsed
time for a reading assignment. The clock was capable of
measuring time differences as small as one hundredth of
a second, a precision adequate for most human-reaction-
time experiments.

The 650 was modified slightly to treat the clock input as
an ordinary addressable storage location by validating the
otherwise available but invalid address 8004. In this fashion
the computer could simply withdraw from this address the
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WHILE THE S.D. UNITS TELL US SOMETHING
ABOUT THE AREA OF THE CURVE THEY INCLUDE,
IT IS WELL TO REMEMBER THAT THEY REPRESENT

THE ~=—m=mmm ALONG THE BASE LINE.
DISTANCE
RIGHT, HAZEL

READ SECTIONS: 5.14-5,15,

REFER TO TABLE I ON P. 7. WHAT PERCENTAGE
OF THE AREA UNDER THE NORMAL CURVE 1S
INCLUDED BETWEEN PLUS 1.50 S.D. AND MINUS
1.50 s.D.

86.6
RIGHT, HAZEL

WHAT PERCENTAGE LIES BETWEEN THE MEAN AND
PLUS 2.25 S.D.

48.8
RIGHT, HAZEL

WHAT PERCENTAGE BETWEEN PLUS 1,75 S.D. AND
PLUS 2.50 S.D.

WRONG, HAZEL
¥HINT, THE ANSWER IS NOT FOUND IN THE TABLE
BUT INVOLVES AN ADDITIONAL COMPUTATIONAL
STEP, %

3.4
RIGHT, HAZEL

#SUPPOSE THAT WE GENERALIZE OUR KNOWLEDGE
OF AREAS OF CURVES TO A STUDENT IN A CLASS,.

HIS SCORE IS PLUS 1.50 S.D. WHAT PERCENTAGE

OF THE CLASS SCORED ABOVE HIM,

6.7
RIGHT, HAZEL

LET US SAY THAT A STUDENT ACHIEVED A SCORE
THAT WOULD PLACE HIM AT MINUS .75 S.D, IN
HIS CLASS OF 200 PEOPLE. HOW MANY PERSONS
SCORED ABOVE HIM.

77.3

WRONG, HAZEL
¥REMEMBER THE QUESTION CALLED FOR NUMBER,
NOT PERCENTAGE . ¥

155

WRONG, HAZEL
#ASK YOURSELF WHAT COLUMN YOU MUST USE TO
FIND THE AREA ABOVE THIS POINT. IN THIS
INSTANCE IT IS COLUMN &4,%

154,68
RIGHT, HAZEL
IN THE PREVIOUS PROBLEM, HOW MANY PEOPLE
SCORED BELOW HIM.
45,32
RIGHT, HAZEL

READ SECTIONS 5.16-5.18,
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current time reading and manipulate this time to compute
elapsed time intervals.

The Text and Controlled Reading

One of our carliest experiences in computer-based teach-
ing efforts was the awarcness that the machine could be
more effective with controlled reading. By “controlled
reading” we mean “a 3-way interaction between the stu-
dent, the computer, and a special textbook.” This special-
ized text was a convenient means of presentation for the
bulk of the course material to the student without exten-
sive computer-controlled output typing. In addition, all
students in this study agreed it provided an instructional
gestalt. This sharply contrasts with the usual small, frag-
mented frames of information so characteristic of pro-
grammed instruction.

Essentially, the computer’s role in this situation is to di-
rect the student to a specific reading assignment, and then
verify how he has mastered the material by giving him tests,
or providing him with remedial material and sub-routines
when he is functioning incorrectly. It should be noted that
the computer is not merely turning pages for the student
but is constantly performing a series of significant logical
decisions which will be discussed below.

The specialized text for this course was based on a series
of protocol studies carried out at The King’s College,
Briarcliff Manor, New York, by the senior author. This
was accomplished by having students in his statistics class
there complete diaries of their course experiences each
week.

The Computer Program and Course Logic

In addition to the specialized text mentioned earlier in
this report, the statistics course consists of a sequence of
questions, answers, error cues, reading assignments, and
other information stored in the disk file plus a generalized
computer program indicated in the accompanying chart.
The latter makes decisions regarding the student’s progress
throughout the course.

In actual practice, the computer selects a question or
problem from the instructional program of the course. Each
one may have as many as ten alternative answers. These
answers may be considered multiple-choice responses, or as
acceptable forms of constructed responses. If the student
answers correctly, he is told so by name, “Right, John,”*

* At this writing the computer drops such involved feedback
to the student after a short introductory period on the ma-
chine. It was found that the presentation of the next item was
adequate feedback for correctness.

The computer-controlled typewriter teaching -station.
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and the next problem or reading assignment is typed. A
similar procedure applies to incorrect responses except that
remedial help is now offered. It should be noted that the
student is not merely given the correct answer, but is
prompted to it.

Remedial instruction may be presented in one of three
ways. If the question is presented in multiple-choice form,
an error cue specific to the incorrect response is typed and
the student tries again until he gets the correct answer. If
the question calls for a constructed answer, the student is
given a general error cue for each of the first two incorrect
responses and a presentation of the full correct solution in
case he gives a third wrong answer. This is followed by an
alternate-form problem or, with constructed answers, the
student may be given a set of remedial questions which he
must answer, followed by an alternate form of the problem.
(See the flow chart.) It should be noted that this general
program could be used to teach any other appropriately
sequenced course.

If a student requests help, or does not respond within
a reasonable time, the computer may type out cues. If the
cues are exhausted, it will give the full solution and an
alternate problem. The time limit may also be specified for
each problem.

A student record card is automatically punched for each
problem. This record gives the student’s reading and head-
scratching time, the date, the number of incorrect responses,
and the number of cues given.

Information to be typed is stored on the Disk Storage
Unit, with six lines of type-out per track.

The course information is loaded in the disk file in the
order in which it is read into the computer. As it is loaded,
a control word is formed for each type-out. This control
word specifies the disk and track on which the type-out is
stored, the number of lines, and which of six possible
bands the first line is stored on. .

For each problem, a track of the disk is reserved for
these control words. The control word for each kind of
information will always occupy the same relative position
on the track. Because the computer program tests to see
whether the control word for a given kind of information
is zero for the next procedure, it is possible for the com-
plexity of remedial routines to vary from problem to
problem.

Two additional pieces of information which are not ad-
dresses of type-outs are stored on each problem disk: (a) the
number of alternatives for a multiple-choice problem (zero
for constructed answer problems); and (b) the time during
which a student is allowed to think before he is auto-
matically fed a cue. This time is set at a constant large
time if not specified.

Desk-Calculator Feature

A late addition to the program was a routine called
DESCAL. This permitted the student to use the computer
from his teaching station as a simulated .desk calculator.
In actual practice, the student types the data and the op-
eration he wishes the machine to perform. The computer
immediately types both the result of the previous operation
and the sum of the results of all calculations it has per-
formed since the last CLEAR operation.

DESCAL can handle the following operations: add;
subtract; multiply; divide; square; square root; and clear

.cumulative_total. It permits the input data to_be_positive

or negative and of any length up to ten digits per operand.
Answers may be as long as 15 digits. While only integers
are allowed, the student is given a list of elementary rules
concerning the decimal point in the case of fractions.

Number of Teaching Stations
The program was initially written so that only one sta-

COMPUTERS and AUTOMATION for March, 1964




tistics student at a time could take the course. However,
the multi-programming revision now permits two students
to study in the same or different courses simultaneously. By
far the majority of computer time is spent either in typing
or in waiting for a student’s response. Therefore, control is
transferred to another program after cach type-out com-
mand and test to see whether the student has responded.

The teaching stations may be connected to cither of two
synchronizers on the 650. Thus two students, onc to each

r——-. PROBLEM d
WITHOUT CUE

PRESENT

synchronizer, can be processed with almost no delay.

Procedure for the Experimental Investigation

College students were each seated before a teaching sta-
tion in a specially constructed classroom at the IBM Re-
search Center. A total of five typewriter teaching stations
occupied the room. The nature of the course was ex-
plained, and instructions were given regarding procedures
with the computer. Since the computer was the sole source
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A flow chart of the decision logic in the core of the statistics program

COMPUTERS and AUTOMATION for March, 1964




of instruction in the course, what went on in the room
afterwards was observed by closed-circuit TV,

The computer program would permit one or two stu-
dents to run simultaneously in the same or different courses.
All students except two were under instruction for an hour
or less a day-and generally finished this course module
within one calendar week. Students HY and BH (see
below) however, were exposed to the same material under
conditions of massed practice. In one Saturday they ac-
complished all but one-half of the last chapter in the text.

Subjects

Six students from the King’s College, Briarcliff Manor,
New York, served as paid subjects in this pilot study.
Table I summarizes the backgrounds of these persons. In
addition, subjects HY, DC, HH, and CZ had been exposed
only to the first-year six-hour “Introduction to College
Mathematics” course while in college; BH had had an addi-
tional three hours in College Algebra; and JO had taken
one semester each in basic, differential, applied and integral
calculus.

Results

Table 11 summarizes the data for instruction time and
examination performance for the six persons tested in this

study. The over-all mean instruction time for these persons
to complete this half-semester’s work, was only 5.33 hours.

Subjects were also given the opportunity to review, in
preparation for a written comprehensive examination ad-
ministered at the close of the instructional period. This
review was accomplished by permitting the subjects to use
the text in whatever way they wished. Column 3 indicates
that the mean review time used was 26 minutes, and that
subject DC did not review at all.

The mean performance on the examination administered
after the review was 94.3 points of a total possible 100.
The examination was one hour in length, consisted largely
of problem solving, and was identical with the examination
used by the senior author in his course taught under con-
ventional lecture instruction.

Size-Step Interval

Since the amount of information presented in each step
of programmed material is important, word counts for the
text material relating to each question were computed.
The mean number of words per question over-all for
chapters 2 through 5 are: 57; 66; 77; and 75 words, respec-
tively.

The general trend is for the student to be exposed to

Table 1

BACKGROUND DATA FOR SIX STUDENTS
IN COMPUTER-CONTROLLED STATISTICS

ACE Results*

Grade point average

Student Sex Class Q L Total (Grade C = 2.00)

Jo M Jr. 99 97 99 3.18
HY F Jr. 17 15 16 3.17
BH M Jr. 32 32 32 3.35
DC M Fr. 64 85 80 1.97
HH M So. 70 88 85 2.11
CZ M Jr. 87 81 86 2,31

Average 61.5 66.3 66.3 2.68

*American Council on Education Psychological Examination; percentile
scores reported are for Quantitive (Q), Liguistic (L), and Total.

Table 11

PERFORMANCE AND INSTRUCTION TIME FOR SIX STUDENTS
IN COMPUTER-CONTROLLED STATISTICS

Instruction Time

24

Subject (Hours)
Jo 4.9
HY 5.9
BH 5.1
DC 5.3
HH 5.2
cz 5.6

Average 5.33

Review Time Examination
(Minutes) Score
35 - 99% e
45 99
30 94
0 93
25 96
20 85
26 94.33%
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Table III

COMPARISON OF THREE INSTRUCTIONAL MODES
ON IDENTICAL MATERIAL IN STATISTICS

Mean Mean
Instructional Mean Mid-term No. of Review Grade Point Index
Mode Instructional Time Average Students  Time (Grade C = 2. 00)
650 computer 5.3 hrs. 94.3% 6 26 min. 2.68
Lecture 24 hrs. class 58.4% 8 5.3 hrs. 2.14
25 hrs. homework
Programmed 12. 2 hrs. 8 * *
text

* data not available

larger quantities of material with each succeeding chapter.
Chapters 4 and 5, for example, have size-step intervals
which are on the average one-third larger than for chap-
ter 2. As a measure of comparison, the mean word count
for a number of frames collected at random from a leading
programmed textbook for the same subject matter, was 26
words per frame: Usually a figure or graph accompanied
the frame as well. While the amount of redundancy in a
programmed text is often difficult to determine, word counts
to develop a specific concept can be easily calculated.

One example in statistics is the procedure for computing
a median from ungrouped data. While everyone proceeds
through 626 words and 230 numbers in the programmed text
cited above, the careful students in this course were exposed
to only 103 words and 14 numbers for the same concept.
It will be recalled that the computer gives additional re-
medial material only in event of students’ mistakes or
requests.

Table III summarizes the results of this study compared
with two other modes of instruction. In addition to the
author’s college psychological statistics course taught under
conventional lecture methods, a group using a programmed
textbook was also available for study within the IBM Vol-
untary Education Program. Diary studies served as a means
for data collection in both instances.

The mean test performance for the computer and lec-
ture groups over identical material was 94.3%, and 58.49,
respectively. Both groups took the same post-test. It is
interesting to note that the reported lecture group’s mean
review time (5.3 hrs.) for the test was equal to the time it
took people under computer instruction to go through the
equivalent of a half-semester’s work.

Since the programmed text group took a different mid-term
exam from the one used in this study, those results are not
comparable and are not reported here. The professional
and technical backgrounds of this group also make any
matched group comparisons impossible. But we may note
this group’s rate of progress through equivalent subjec(
matter: the mean time spent was 12.2 hours, which is
slxghtly over twice as long as the computer group’s instruc
tion. The fastest text student took only 5.5 hours (ap-
parently “reviewing” because of his prior statistical back:
ground) while the slowest student took 17 hours.

Additional significant data not revealed in Table III con-
cerning the programmed text group is an analysis of the en-
rollment. While 29 people registered for the course, only
12 completed the final exam. The exact cause of the high
attrition is not fully known; however, the complaint of
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boredom appeared with high frequency in the diaries.

Finally, the college lecture group was exposed to 24 hours
of classroom instruction with an average of 25 hours of
homework reported in diaries.

Discussion

This study shows that students are capable of absorbing
large amounts of instruction in a short time, as a result of
the cogent logic of a computer. In addition, the students’
performance on tests of retention was outstanding.

What makes these statements different from many re-
ports on programmed instruction is: (a) that redundancy of
material in this course was very low and motivation con-
sistently high; (b) steps of information were large; (c) stu-
dent errors did not pose problems for the program but
actually provided an opportunity to exploit the power of
the computer; (d) and finally the mode of instruction came
closer to that philosophy of education which is that most
good human instruction must be highly dynamic, interac
ing, and responsive. Because of such instructional posture,
students in this course could compute realistic problems,
and become proficient in the interpretation of statistical
measures. Students were able to interrogate the computer,
for example, and get immediate simulated desk-calculator
results. The computer, on the other hand, could query the
student on a wrong answer, verify studént calculations to
diagnose errors, offer prompts, give problems in alternate
forms, and provide remedial material.

Additionally, the computer played a major role in this
course by collecting data and performing bookkeeping
functions. Instructors and researchers have rarely in the
history of education had available such depth of data un-
der actual course conditions.

Finally, the versatility of the computer permits one to
simulate hypothetical members.of a class, and to investigate
many parzmeters within any given subject matter.

The nature of the response mode, for example, is one
question currently receiving a great deal of attention in
the literature. This variable was casually manipulated
throughout this course, but no final clear-cut trends are
available at this writing.

One interesting observation though, from an analysis of
the students’ post-tests, is that invariably, each student
evidenced extreme difficulty in plotting the simplest data
even though he computed advanced statistical measures
and made decisions concerning null hypotheses. The rea-
son for this appears not to be the amount of text material
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covering an ordinarily easy section pertaining to data plots,
but rather the lack of opportunity of actually constructing
such graphs. The computer’s present inability to score
conveniently complex responses, like drawing graphs, is
perhaps the most serious shortcoming in the present state
of the art.

Another problem in programmed instruction is the criteria -

for good programs. The linear-program people have used
a 59, error rate, for example, as a touchstone for effective
programs. But the high student error rates, and nonethe-
less high final performance, in this study seem to indicate
that such a statement merely represents the failure of
linear programs to handle errors competently. The result
is a tautological argument.

A survey of the homework assignments of the lecture
group shows average error rates slightly in excess of 20%,.
Apparently then, the error rate is not so crucial as what

happens to the student once he has committed an error.

While the computer could immediately treat such stu-
dent’s erroncous work by branching him through appropri-
ate sub-routines, the lecturer could do little more than
return graded homework papers days after the error had
occurred.

Problems such as the crror-rate one, and the failure of
standardized tests to predict final student performance in
this course, and other problems, suggest that research in
programmed instruction must develop on many fronts
simultaneously.

In sum, this study demonstrates the effects of an inter-
ested teacher working in a symbiotic relationship with a
computer, rather than being replaced by one. It should be
recalled that this investigation began in the classroom by
observing the strengths and weaknesses of the educational
process. Restructuring the process then, does not emascu-
late it but attempts to put its parts together into a more
unified whole.
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l. Educational Computers

Automated Responsive Environment,
“AR.E” |/ Thomas Edison Research
Labs, McGraw-Edison / An analog-
digital hybrid, invented by Dr. Moore of
Hunden Hall School for teaching pre-
schoolers to read, and developed with
$400,000 from the Carnegie Corp. (see
Harper’s May ’63).

CLASS (Computer-Based Lab for Auto-
mated School Systems) / System Devel-
opment Corporation / An experimental
educational system for time-sharing a
Philco 2000 computer for various auto-
mated educational processes in the pub-
lic schools.

Device 6F2 Computer Maintenance
Trainer / Computer Control Company
/ A 1024-core, 19-bit computer trainer
developed under the only military R&D
contract for AutoEd systems to date.

IBM 1230 Optical Test Scorer / Interna-
tional Business Machines Corp. / Proc-
esses 1200 test papers per hour and
transfers results to punch cards.

MENTOR / Thompson Ramo Wool-
dridge / An experimental electronic
logic controlled projector and tape with
Random access to 16,000 frames.

PDP-1 / Digital Equipment Corporation
/ A modular build-up computer de-
signed to aid learning of computer
theory and operation.

PLATO II (Programmed Logic for Auto-
matic Teaching Operations) / Coordi-
nated Science Lab, Univ. of Illinois /
An experimental automated education
system, run on the Illiac computer for
teaching an adaptive, branching pro-
gram in any subject.

PREP (Programmed Educational Pack-
age) / Univac Div. Sperry Rand / A
miniature computer system designed es-
pecially for instruction: (1) a course
outline, (2) a programmed computer
text, (3) a Univac 422 computer (16 in-
struction, 512-word memory, solid state).

SPEC (Stored Program Educational Com-
puter) / Computer Control Company /
Modular (12-bit word, 128 word mem-
ory) computer arranged to be used to

These reference notes are based upon a re-
port prepared by the author for the Associa-
tion for Computing Machinery’s Annual Meet-
ing, August, 1963, Denver, Colo. '

COMPUTERS IN EDUCATION.:
A REFERENCE GUIDE
TO PROJECTS AND PAPERS

Dy. R. E. Packer
Thompson Ramo Wooldridge, Inc.
Canoga Park; Calif.

teach computer design and program-
ming. .

SPEDTAC (Stored Program Educational
Transistorized Automatic Computer) /
Oregon College of Education / An ex-
perimental processor for teaching com-
puter technology (Disc memory, 256
15-bit words).

TACHDEN / Aeronutronics Div., Ford /
Experimental digital computerized au-
tomated education device with CRT
display and typewriter response.

TAMCO (Training Aid for MOBIDIC
Console Operators) / Sylvania Div,,
General Tel & Tel / A computer-train-
ing device for MOBIDIC computer
technicians, U. S. Army Signal School,
Fort Monmouth.

Il. Computers in Automated Education—
A Cross Section of Applications
Educational Administration:

Calif. Dept. of Education, Sacramento [
Use of an RCA-301 for compiling
State educational test results, issuc of
teacher’s credentials, forecasting ad-
ministration trends and budgeting.

Collingswood, N. J., High Schools /
Make use of RCA 501 facility and
processing service at Cherry Hill, N. J.,
for compiling report cards, honor
rolls, failure list, and class schedules.

Educational Data Transmission Net-
work / of IBM 1009 Units linking sev-
eral western U. 8. colleges to the IBM
7090 computing facility at UCLA’s
Western Processing Center.

Educational Services Division Hughes
Dynamics in Monterey, Calif. / Or-
ganized in Spring 63 to provide edu-
cational processing programs consult-
ing and computer service.

Educational Testing Service, Princeton,
N. J. / An RCA 501 automates test-
ing and scoring results of the world-
wide College Board Exams admin-
istered six times annually.

Los Angeles City School System / A
Burroughs-5000 computer to process
payrolls for 46,000 on the school sys-
tem staff.

New York Board of Education / Bureau
of Supplics making use of IBM 1401
for payroll and inventory and order-
ing of school supplies. Will service
860 schools from the Bronx High
School of Science.
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Northern Westchester County Schools,
N. Y. / An IBM-1410 to process re-
port cards, class lists and schedules,
teacher payrolls and local census.

Purdue University / Burroughs Data-
tron computer schedules 1400 courses,
4000 classes, simultaneously enrolling
students.

Systems Development Corp. / -Long
range research into centralized com-
puter control of all processes of an
educational system.

Military Training:

COBOL-61 Self-Teacher / Auerbach,
distributed by Basic Systems 4-vol.
programmed text. Reproduction
rights sold, summer of '63 to U. S.
Dept. of Defense.

Air Force Computer Training Facility
/ At Keesler AFB for computer main-
tenance technicians ($1.5 million).

UNIVAC 422 / Computer technician
package for Armed Forces Training;
23 units ordered to date ($800,000).

Reference and Rescarch Automation:

Caltech Computing Center ./ To use its
IBM 7090 and 7040 in a master
link-up of its scientific instruments
and | -facilities. (seismograph, atom-
smasher, etc.) to research labs of its
academic departments for easy access
simulations.

Chicago Univ. / Appointment, in late
’62 of Dan R. Swanson, former TRW
information systems expert, as Dean
of Graduate Library School.

Library 21 / Exhibit at Seattle World’s
Fair using UNIVAC Solid State 80
computer.

School Counscling:

Carnegie Institute of Technology, Pitts-
burgh / Uses its computer to analyze
personality tests and isolate malad-
justed students,

University of Rochester College of Edu-
cation / Using IBM 7070 for identi-
fying “underachieving” bright stu-
dents.

Sports:

Arizona State University / A GE-225
computer was programmed for print-
ing out separate instruction cards to
coordinate the holders of 2,480 stunt
card packets in the color-card show
section of the football stadium,

Winter Olympics / The 1964 Winter
Olympics at Innsbruck made use
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of IBM automated scoring, standings
revisions and record compiling.
Teaching:

Burroughs Auto-Instructional Systems
Division / Formed in late 1961 to de-
velop programmed instruction rou-
tines.

CLASS Project / Group automated
teaching and time-shared individual
automated education on a Philco 2000
computer system at System Develop-
ment Corporation and in adjacent
Santa Monica school system.

IBM Research Facility / Automated in-
struction of German, stenotyping, sta-
tistics, etc., in Yorktown Heights, New
York public schools for the past sev-
cral semesters, using an IBM 650
system,

Stanford University / A computer-
based experimental teaching lab un-
der construction on a $1 million
Carnegie Grant; it will use an IBM
7090 and a DEC PDP-1.

UCLA / Development, on a $100,000
U. S. Office of Education grant
('61-'63) of a mathematical model for
a general-purpose teaching computer.

University of Illinois / Experimental
design of the Plato scries of teaching
computers, using the university’s
Illiac.

Training in Computer Technology:

CLASSMATE / A computer education
language developed at Renselaer
Polytechnic Inst. for instruction in
computer programming and numeri-
cal analysis.

Denver and Minncapolis-St. Paul
Schools / Secondary school auto-in-
structional courses in computer tech-
nology using the CDC 160A desk-size
computer.

Des Moines, Iowa Independent School
District / Project UPDATA for de-
veloping computer operators with a
Burroughs B 260 from among its 5000
high school business students.

Fairhield County, Conn. / High school
experiment in introductory courses in
computing using an IBM 1620.

NCR-390 / Computer course announced
(summer ’63) using programmed tape,
workbook and “reinforcement” learn-
ing theory.

UCLA / Experimental use of IBM'’s
programmed instruction course in
computer programming.

UCLA / School of Engineering using
automated education instruction in
operation of Bendix G-15.

1Il. Annotated Bibliography
Specific ‘Bibliography on Computers
as Teaching Machines

Annett, John; Kay, Harry and Sime, Max.
“Teaching Machines,” Discovery, ‘May
61, pp. 191-198. The future potential
of adaptive learning computers as teach-
ing machines.

Bendrick, Marc. “Equipment for Auto-
mated Teaching,” Datamation, April
61, pp. 23-4. A bricef specification of
the computer and peripheral hardware
being used in SDC’s CLASS project.

Bergstein, Harold. “The Computer-Based
Classroom,” Datamation, April '61, pp.
18-24. Description of System Develop-
ment Corporation CLASS project (Com-
puter-Based Laboratory for Automated
School Systems).

Bitzer, Donald L. and Braunfeld, Peter G.
“Computer Teaching Machine Project,
PLATO on ILLIAC,” Computers and
Automation, February 62, p. 16. Brief
description of the experimental study
into “Programmed Logic for Automatic
Teaching Operations” at the University
of Illinois Coordinated Science Labs.
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Braunfeld, P. G. and Fosdick, L. D. “Use
of an Automatic Computer System in
Teaching,” IRE Transactions in Educa-
tion, Sept. '62, pp. 156-167. A detailed
report on the experiment, PLATO II,
on University of Illinois’ ILLIAC com-
puter.

Bushnell, D. D. “Computers in the Class-
room,” Data Processing, April '62, pp.
9-14. A general, brief exposit on
SDC’s CLASS project in automated
school research.

Coulson, John E. (editor). Programmed
Learning and Computer-Based Instruc-
tion, Wiley, N. Y., 1962, 291 pp. Data
from Washington, D. C. Conference,
1961, on “Application of Digital Com-
puters to Automated Instruction.”

Coulson, John; Estevan, Donald; Mela-
ragno, Ralph and Silberman, Harry.
“Effects of Branching in a Computer-
Controlled Autoinstructional Device,”
Journal of Applied Psychology, Decem-
ber 1962, pp. 389-92. Significantly bet-
ter student learning by branching pro-
grams over Straight programs.

Englund, Don and Estevan, Don. “Pro-
gramming a Computer to Teach,” Data-
mation, April 1961, pp. 20-21. A brief
description of SDC’3s CLASS Teaching
program, a modified branching routine.

Hunt, Earl B. Concept Learning, An In-
formation Processing Problem, Wiley,
N. Y, 1962, 286 pp. A well-written dis-
cussion of the relevant interface between
psychology and computer science found
in the concept learning process.

Newell, Allen and Simon, Herbert A.
“Computer Simulation of Human
Thinking,” Science, December 22, 1961,
Vol. 134, No. 3495, pp. 2011-17. Discus-
sion of potentials of computers in
simulating human problem solving for
bringing about a synthesis of good psy-
chological methodology and good con-
ceptual research.

Pask, Gordon. “Adaptive Teaching with
Adaptive Machines,” pp. 349-66, Lums-
daine & Glaser Teaching Machines and
Programmed Learning, Dept. of Audio-
Visual Instruction, Nat. Ed. Assoc.,
Washington, D. C., 1960. Treatment of
Teacher-Learner Relation as a 2-person
conversational game.

Pines, Maya. “Thyee-Year-Olds Teach
Themselves To Read,” Harpers, May
‘63, pp. 58-64. Yale Professor O. K.
Moore’s computer-controlled “responsive
environment” for automated self-edu-
cation of pre-schoolers.

Smallwood, Richard D. “A Decision
Structure for Teaching Machines,” MIT
Press, Cambridge, Mass., 1962, 122 pp.,
summary article: Cemputers and Auto-
mation, February 1962, p. 9, review:
Computers and Automation, May 1963,
p- 62. A PhD. project, outlining a
plan for automared course organization
by ordering its concepts on levels .of
difficulty.

Yasaki, Ed. “Educaticnal Data Process-
ing,” Datamation, june 1963, pp. 24-7.
Information on the efforts toward a
National Association for Educational
Data Systems.

General Bibliography: the Educational
Process as a Torm of Data Processing

Berkeley, Edmund C. The Computer Rev-
olution, Doubleday, 1962. Details of
computer control of class scheduling on
full scale at Purdue University, pp.
62-64.

Computers and Automation. Automated
Education Issue, March 1963. Several
AutoEd articles, a survey of courses now
programmed and.published, an annual
survey of all companies in the feld,
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their activities and current AutoEd
devices.

Evans, J. L., Homme, L. E. and Glaser, R.
“Ruleg System for Construction of
Learning Programs,” report for U. S.
Office of Education, University of Pitts-
burgh, Dept. of Psychology, 1960. A
general plan for organizing course con-
tent into programmed form using rule
and example sequences.

Gagné, Robert, Mills and Paradise, Noel
E. “Abilities and Learning Sets in
Knowledge Acquisition,” Jour. of Ap-
plied Psychology No. 518. One analysis
of the need for ordering the sequence
of programmed learning in accordance
with a logical hierarchy of learning sets
determined by the subject and a stu-
dent’s abilities.

Galanter, E. H. “The Ideal Teacher,”
Automatic Teaching: The State of the
Art, Wiley, 1959, Chap. 1, pp. 1-12. One
definition of the broad requirements
for an optimum automated education
system.

Gille, Frank H. (editor). “Data Process-
ing and Computer Courses at Colleges
and Universities,” Data Processing Year-
book, American Data Processing, Inc.,
Detroit, pp. 200-257, 1962-3. Compre-
hensive list of current curriculum in
computing.

Green, Edward J. The Learning Process
and Programmed Instruction, Hott,
Rinehard and Winston, 228 pp., 1962.
A well-written exposition of the be-
havioral psychologist’s approach to the
problem of programming control of
human learning through simple text,
unaided by machine sophistications.

IRE Transactions on Education, “Special
Issue on Automated Teaching,” Decem-
ber 1961. Articles on the general or-
ganization of programmed instruction,
and some initial electronic devices for
teaching.

Lysaught, Jerome P. and Williams, Clar-
ence M. A4 Guide to Programmed In-
struction, Wiley, 1963, 180 pp. A rou-
tine for beginning subject-matter pro-
grammers to follow. Brief mention of
similarity between Socratic dialogue and
programmed instruction on pp. 3-5.

Packer, R. E. “Education Machines,”
Industrial Research, TFebruary-March
1961, pp. 46-52. An early summary of
the practical potentials in the new field
of AutoEd.

Packer, R. E. “Tomorrow: Automated
Schools,” Science Digest, May 1963, pp.
34-38. A popularly-directed exposition
of the rapid progress toward educational
automation in public schools.

Pressey, Sidney L. “Teaching Machine
(and Learning Theory) Crisis,” Journal
of Applied Psychology, February 1963,
pp- 1-6. A well-stated objection, by the
“Father of AutoEd,” to the simplified
trend in early programmed ‘instruction
toward behavioral teaching without full
cognitive structure.

Ramo, Dr. Simon. “A New Technique of
Education,” Teaching Machines wnd
Programmed Learning, NEA, Washing-
ton, D. C., 1960, pp. 367-38i. An carly
paper (1957) on the importance of re-
search into automated education.

Wooldridge, Dean E. “Man’s Mysterious
Memory Machine,” Harper’'s, June 1963,
Pp. 57-63. Human memory as a physio-
logical form of data processing.

Zahl, H. A, 1II. “Commuuicavions and
Elcctronics—2012 A.D.: Fifty Years of
Teaching Machines,” Proceedings of ihe
IRE, May 1962, pp. 575-78. A humox-
ous, but perceptive look at the blue-
sky potentials of the teaching machine,
emphasizing computers and “inferna-
tional Televideo” data exchange.
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Computer Personnel Consultants, Inc., specializes -exclusively in the recruitment of and
searches for professional computer personnel; computer personnel appraisal; and, com-
puter personnel administration consuiting.

CPC is composed of professional staff members with undergraduate and graduate training
in personnel administration, business administration, engineering or science. Each pro-
fessional staff member has extensive computer experience with national management
consulting or CPA firms, with computer manufacturers, or with computer users. The
experierice of our professicnal staff members is not limited to one computer manufacturer,
industry, or function. The professional staff includes personnel specialists as well as elec-
tronic data prccessing specialists. CPC is the only personnel consulting firm that has
engaged in extensive proressional field research of computer personnel characteristics. All
completed recruiting and search assignments are guaranteed for six months. .

All fees are assumed by our client organizations. All negotiations are handled in complete
confidence. Registrations of computer professionals not actively secking a position change
but sincerely interested in considering vpportunitics for which they are qualificd are
cordially invited.

A complimentary copy of the nationally recognized report, Computer Personnel Charac-
teristics—1964, can be obtained by visiting, calling or writing.

CPrC X "COMPUTER PERSONNEL CONSULTANTS, nc.

135 South LaSalle Street—Suite 14606 + Chicage, lllinois 50603 + Phone 312—236-0900
*TM.

Circle No. 15 on Readers Service Curd
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Teaching Machines

and Programmed Learning

TRoster

of Organizations

and what they are doing

Following is the fourth cumulative edition of
a roster of organizations in the field of teaching
machines and/or programmed learning. Additions,
corrections, and comments are invited.

Abbreviations

— teaching machines, auto-instructional devices
— programmed learning, programs

using computers

— books expressing teaching machine philosophy
— research and development in the area

— simulated teaching machines and simulators to
teach skills

wmwmao=
|

*C This organization has kindly furnished us with
information expressly for the purpose of the Roster
and therefore our report is likely to be more com-
plete and accurate than otherwise might be the case.
(C for Checking) / 64: information furnished in
1964 / 63: information furnished in 1963 / etc.

Roster

A: A-ALPHA PATTERN & MANUFACTURING CO., 509 So.
Soto St., Los Angeles 33, Calif. / M,S / *C 64

AMERICAN INSTITUTE FOR RESEARCH, 410 Amberson.Ave.,
Pittsburgh 32, Pa. / R, particularly in the pre-
paration, use, and refinement of auto-instruction-
al materials and techniques. Has had several
grants from the U.S. Office of Education and other
sponsors on programming skills such as independent
thinking and judgment, and other advanced areas.
Has had numerous contracts with industry and the
military on training programmers, preparation of
specialized programs, and development of pro-
grammed mdterials in prototype form to meet unique
training requirements. Has cooperated with the
DuKane Corporation of St. Charles, Ill., in de-
sign and development of flexible 35mm program
presentation devices. / *C 64

AMERICAN MANAGEMENT ASSOCIATION, INC., 135 W. 50th
St., New York, N.Y. 10020. / P Active in two
areas: (a) seminars, workshops, and conferences
on the use of programmed instruction in business
and industry, and (b) PRIME (Programmed Instruction
for Management Education), a series of programmed
instruction courses for first-line supervisors,
completely auto-instructional and machineless. So
far published are COST REDUCTION AND CONTROL FOR
THE SUPERVISOR, THE SUPERVISOR'S RESPONSIBILITIES
IN LABOR RELATIONS, and SAFETY FOR THE SUPERVISOR.
Other courses are planned, / *C 64

AMERICAN SEATING CO., 9th and Broadway, Grand Rapids
2, Mich. / M Electronic learning centers featur-
ing magnetic tape recording equipment for instruc-
tion in subjects that must be heard or spoken to
be learned. / *C 63

ASTRA, INC., 19 Burton Ave., Norwich, Conn. / Pre-
sently marketing a multiple choice teaching device
of the Pressey type, called AUTOSCORE. It presents
punched cards with ten questions, each question
having up to five possible answers. An error count-
er keeps track of wrong answers and a digital clock
keeps track of time expended on each card. De-
signed expressly to reinforce material already pre-
sented rather than to present new material. / *C 63

AUERBACH CORP., 1634 Arch St., Philadelphia 3, Pa.
/ P Developers of "Required COBOL — 1961", a pro-
grammed instruction course on the computer program-
ming language COBOL. The course is contained in

five volumes including a student manual. A descrip-

tion of this course appears as an appendix to the
article by Dr. G. M. Silvern in the March, 1963
issue of Computers _and Automation. / *C 64

AUTOMATED INSTRUCTIONAL MATERIALS CORP., 124 W. 55th
St., New York 19, N.Y. / P / *C 63
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B: BASIC SYSTEMS, INC., 2900 Broadway, New York, N.Y.
P,R Presently offering off-the-shelf programs in
"PERT", "Required COBOL-1961", and "Introduction
to Binary Arithmetic". Staff includes five PhD's
and over 100 employees who specialize in the ap-~
plication of behavioral science to industrial
training systems. Contract services, consulting
services, and programming training workshops are
offered. Clients include IBM, Univac, ATET, Du
Pont, Monsanta, and 30 other major corporations.
/ *C &4

BATTELLE MEMORIAL INSTITUTIONS, Columbus, Ohio / P,
R/ *C 63

BELL LABORATORIES, INC., Murray Hill, N.J. / P,C,R
/ *C 63

BOLT BERANEK AND NEWMAN INC., 50 Moulton St., Cam-
bridge, Mass. / M,P,C,R,S Programs in curricular
subjects (at all grade levels) include mathematics,
science, language arts, social sciences, study
skills. Educational consulting to industrial con-
cerns includes programmed instruction, development
of specialized teaching devices, conduct of tech-
nical seminars, and creation of integrated train-
ing programs incorporating developmental, valida-
tion, and performance testing. Programs for in-
dustry designed to train salesmen, technicians,
MD's, nurses and production supervisors in product
information, accounting techniques, basic medical
theory, basic anatomy and physiology, pharmacology,
and basic electrical theory. Training courses for
programmers and supervisors of programming. Pro-
grams available in both test form and special for-
mat for use in Honor teaching machines, available
from Honor Products Co., 19 Belmont St., Cambridge,
Mass.; special industrial programs available from
National Foremen's Institute, div. of Prentice-
Hall, Inc., Waterford, Conn. Computer centered
teaching work carried out for a number of govern-
ment agencies. High-speed digital computer used
as the teaching device. Research contracts in-
clude application of the computer to teaching the
identification of complex visual and auditory sig-
nals, and to teaching complex concepts by means of
conversational interaction in a problem-solving
situation. / *C 64

BUCKNELL UNIVERSITY, Dept.of Psychology, Lewisburg,
Pa. / M,P,R Several grants from U.S. Office of
Education on motivational properties of PI, cross-
media approach to PI, and nature of reinforcement
in PI. Offer consulting services on application
of programming in industrial training. Have de-
veloped 10 programs in modern mathematics for
school use. / *C 64

BURGESS CELLULOSE COMPANY, Grade-0O-Mat Division,
P.0. Box 560, Freeport, Il1. / Test scoring device,
for punch out answer cards / *C 64"

BURTEK, INC., 7041 E. 15th St., Tulsa, Okla. / M,C,
R,S / *C 64

C: CENTRAL SCIENTIFIC COMPANY, Division of Cenco
Instruments, 1700 Irving Park Rd., Chicago 13,
I11. / Main interest in developing, sponsoring or
adapting programs in science, technology and re-
lated areas for educational use, grades 1-14. Also
interested in responder and presenter devices with
a mass market. / *C 64

CHESTER ELECTRONIC LABS.;, INC., Chester, Conn. / P
Library type audio-visual teaching system. Any
number of persons at different remote locations
may select audio or audio-visual programs from a
central library of taped materials by dialing an
appropriate number on a telephone dial. / *C 63

COMPUTER CONTROL CO., 0ld Connecticut Path, Framing-
ham, Mass. / C,R,S This firm manufactures digital
training devices designed to build an understand-
ing of digital computers, and'special purpose sys-
tem applications. Training programs cover opera-
tion, programming, and maintenance of these ma-
chines. / *C 64

CONTROL DATA CORP., Control Systems Div., 4455 Mira-
mar Rd., La Jolla, Calif. / R / *C 64

D: DAVIS SCIENTIFIC INSTRUMENTS, 12137 Cantura St.,
Studio City, Calif. / R,M (for psychological re-
search only) / *C 63

DIGITAL EQUIPMENT CORPORATION, 146 Main St., Maynard,
Mass. /R / *C 64

DOUBLEDAY & CO., INC., 501 Franklin Ave., Garden City,
N.Y. / The publishers of the TutorText, a scrambled
book using an unsequential arrangement of pages in
order to achieve a branched program. Developed in
cooperation with Dr. Norman A. Crowder of the Edu-
cational Science Div. of the United States Indus-
tries, Inc. / *C 63

DUKANE CORP., St. Charles, I11. / Produces a number
of teaching machines, all utilizing 35 mm film-
strip. The Model 576-65 is a flexible rear screen
projection device for use with a program having
linearly programmed frames. The Model 14A525 -has
a similar projection device and also an audio
capability. Through the use of the patented Du-
Kane 30/50 cycle system, the audio portion may be
stopped at a predetermined spot requiring the stu-
dent make an active response. / *C 63

E: EDEX, 3940 Fabian Way, Palo Alto, Calif. / M,P,
R ‘Producers of a group teaching system that pro-
vides for simultaneous presentation of slides,
magnetic tape, filmstrips, and movies. System
provides individual student scoring in multiple
choice mode and machine-pacing or pacing to last
respondent. System acts as classroom communicator
when not used in automated teaching mode. Firm
has produced programs for industrial and commercial
clients; is currently developing educational series

+ for schools. / *C 64

EDUCATIONAL AIDS PUBLISHING CORP., Carle Place, Long
Island, N.Y. / M,P,R,S / *C 64

EDUCATIONAL DEVELOPMENT CORP., 200 Calif. Ave., Palo
Alto, Calif. / M,P,R Cardboard jacket with dis-
covery windows in pocket that accommodates wide
variety of programmed textbooks and, permits high-
1y flexible programming capacity. Numerous pro-
grammed textbooks in most subject areas of elemen-
tary and secondary school. Many already available,
others to be published in summer and fall of 1964.
Evaluative testing of programming techniques and
formats and research into new formats. / *C 64

EDUCATIONAL DEVELOPMENTAL LABORATORIES, 284 E.
Pulaski Rd., Huntington, N.Y. / Producers of read-
ing instruments: Tach-X, Flash-X, Controlled
Reader, Controlled Reader Jr., and ‘Skimmer; series
of recordings and accompanying workbook to improve
listening and reading skills; programmed vocabulary
workbooks; other skill-building materials in lan-
guage arts, arithmetic, and business education. /
*C 64

ELECTRONIC TEACHING LABORATORIES, 5034 Wisconsin Ave.,
N.W., Washington 16, D.C. / Producers of language
laboratories, electronics circuit trainers, pro-
grammed magnetic tape language courses, programmed
courses in electronics. / *C 64

ENCYCLOPEDIA BRITANNICA FILMS, INC., 1150 Wilmette
Ave., Wilmette, I11. / M,P Programs in the areas
of mathematics and modern foreign languages, in
the elementary and secondary level of education,

/ *C 63

ENTELEK INCORPORATED, 42 Pleasant St., Newburyport,
Mass. / P,R Programmed instruction courses in com-
puter age management decision-making: sales fore-
casting, inventory management, planning and sched-

uling with PERT and CPM, distribution. Alsc courses

in basic economic models: supply and demand, in-
come determination, financial statement analysis.
Custom programs and consulting. Government-spon-
sored research on logical basis of teaching. / *C
64

EPSCO, INC., 275 Massachusetts Ave., Cambridge 39,
Mass. / Self-contained logic demonstrator of digi-
tal circuitry for industrial laboratory and train-
ing applications. / *C 63

EXECUGRAF CORPORATION, 113 No. San Vicente Blvd.,
Beverly Hills, Calif. / M,R / *C 64
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£-Z SORT SYSTEMS, LTD., 45 Second St., San Fran-
cisco 5, Calif. / P,S / *C 64

F: FIELD ENTERPRISES EDUCATIONAL CORPORATION, Mer-
chandise Mart Plaza, Chicagoe 54, I11. / M,P / *C
64.

G:  GENERAL EDUCATION, INC., 96 Mt. Auburn St.,
Cambridge 38, Mass. / P,M 3000 frame program in
Fundamentals of Finance & Investment in self-
contained cardboard machine. Probability Models
of Random Processes for Harvard Business School.
190 frume program on Salesmen's Call Reports for
Monsanto Chemical Co. Other programs for World
Book Encyclopedia, J, J. Little & Ives, Science
Research Associates. Offering in February, 1963,
a 36 program Kit, with five plastic machines, for
elementary and secondary schools on sentences,
words, and references. / *C 63

GENERAL ELECTRIC CO., Education Technology & Pro-
ducts Project, 212 W. Division St., Syracuse, N.Y.
/ B Publication of technical and scientific sub-
jects. / *C 63

GENERAL PROGRAMMED TEACHING CORPORATION, Box 4235,
Albuquerque, N. Mex. / M,P / *C 63

GINN AND COMPANY, Statler Building, Boston 17, Mass.
/ P Investigating the publication of programmed
materials. Program completed: earth-sun rela-
tions; 8 programs in the process of development.
/ *C 63

GRAFLEX, INC., Rochester, N.Y. 14603 / M,P,R,S
Unit-length programs in science, math, social
studies, English, business, and art, written by
teachers for elementary, junior and senior high
school curriculum. Programs available in bound
and unbound form for use in Koncept-O-Graph Teach-
ing Machine. Free catalog available. Koncept-
0-Graph uses 8-1/2" x 11" single sheet puaper with
linear and branching linear programs; has 4-1/2"
x 8-1/2" stimulus area in the program unit; res-
ponse unit adaptable for left or right-handed
students; 3-1/2"-wide response tape is mechanical-
ly synchronized with program unit. Audio Graphic
System provides audio visual presentation for top
management to line programmed training and orien-
tation programs. It is student paced, enabling
operator to stop, start, or reverse at random, or
locked step with program timed sequences. / *C 64

GROLIER INCORPORATED, 575 Lexington Ave., New York
22, N.Y. / M,P,R Distributes, through its Divi-
sion, Teaching Materials Corp., the Min/Max teach-
ing machine and programmed courses preduced by
Teaching Machines, Inc. The programs are known
as TMI-Grolier programs and are available in text
or machine format. / *C 64

K
H: HARCOURT, BRACE.& WORLD, INC., 750 Third Ave.,

New York 17, N.Y. / P / *C 63

HARWIL CO., 1009 Montana Ave., Santa Monica, Calif.
/ M,R Science teaching devices. / *C 64

D. C. HEATH, INC., Boston, Mass. / P,B / *C 63

HRB-SINGER, INC., Science Park, State College, Pa.
/ STAR, a general purpose device which electroni-
cally scores and records a student's performance
during tests; -teaches using feedback or rein-
forcing principle. / *C 63

HUGHES AIRCRAFT CO., VIDEOSONIC (Trademark, Hughes
Aircraft Co.) Systems Div., P.0. Box 3310, Fuller-
ton, Calif. / Developers and producers of the
VIDEOSONIC System. The equipment consists of
portable self-contained audio-visual devices in-
corporating slide projection with synchronized
tape recordings. It has direct application in
industrial training procedures and as an on-the-
job performance aid. The device can he programmed
incrementally and the subject matter can be pre-
sented visually and orally through slide displays
and automatically coordinated tape instructions.
Standard and custom programs may also be obtained
from the VIDEOSONIC Systems Division. / *C 63

I: INDUSTRIAL EDUCATION CORP., 1 E. Wacker Dr.,

" Chicago 1, I111. / P Programs are prepared on a
custom basis for clients for training purposes and
are normally linear, constructed response type. /
*C 63

INFORMATION PRODUCTS CORP., Subsidiary of Renwell

Industries, Inc., New Ludlow Rd., South Hadley

Falls, Mass. / M,C An interrogator and display

unit which allows selective correction, deletion,

and addition of alphanumeric characters on a ca-
thode ray tube display. Allows a ready means of

student consiructed response to questions on a

computer-based teaching machine. / *C 64

INTERNATICNAL BUSINESS MACHINES CORP., Thomas J.
watson Research Center, P.O. Box 218, Yorktown
Heights, N.Y. / C,R Research program on computer
based teaching machines, Programming of small
curriculum of courses including stenotypy, German
reading, psychological statistics and 1410 Auto-
coder computer programming. / *C 64

ITEK CORP., 10 Maguire Rd., Lexington, Mass. / R,P,

M Advances in field of information technology.
Development and marketing of systems which acquire,
store, analyvze, and reproduce information for busi-

ness, education, research, and national defense.
These include advanced photoreconnaissance systems,
photu-optical computers, microfilm equipment, and
central reproduction equipment and supplies. / *C
64

L: LEARNING, INCORPORATED, 1317 W. Eighth St., Tempe,
Ariz. / P/ *C 63

LEARNING MACHINES, INC., Box 613, Silver City, New
Mexico / 4,?,B,R Counsulting. / *C 64

LECTRON CORPORATION OF AMERICA, 9929 West Silver
Spring, Milwaukee 18, Wis. / M,P,R / *C 64

e

M:  McMAHON, George Vincent, R.P.E., Electronic En-
gineering Research and Development Laboratory,
381 W. Seventh St., San Pedro, Calif. 90731 / M,R
Producers of a slide display device, using multiple
choice responses and feed back supplied directly
by the program, i.e., a correct response changes
the question. / *C 64

THE MACMILLAN COMPANY, 60 Fifth Ave., New York 11,
N.Y. / P,B,R / *C 64

THE MARQUARDT CORPORATION, 2771 No. Garey Ave.,
Pomona, Calif. / M,S,C / *C 63

MERIT ASSOCIATES, 2037 Hlarrison Ave., Eurcka, Calif.
/ P Producers of a sequential teaching program to
be placed on a punched card. The student procedes
from one frame to unother by a coded sequence of
holes punched along the border of the programmed
card. / *C 63

MINNEAPOLIS-HONEYWELL REGULATOR CO., Calif. Ordnunce
Ctr., 1200 E. San Bernardino Rd., West Covina,
Calif. / M,R An experimental audio-visual teaching
machine, with linear and branching capability, is
being utilized for research and demonstration pur-
poses. Machines not currently available. / *C 64

MODERN MARKETING, INC., 7917 W. Third St., Los An-
geles, Calif. / M,R Distributors of Nortronics, a
Division of Northrop Corporation. Automatic audio-
visual training devices, using open tape deck and
35mm slides. AV-4, AV-4R, PA-1, Master Recorder.
/ *C 64

MOTOROLA CORP., 4545 Augusta Blvd., Chicago 51,
I11. / R,M / *C 63

N: NATIONAL BLANK BOOK COMPANY, 2829 Water St.,
Holyoke, Mass. / Producing "Learn-Ease" devices
using our slide mask principle. Largest producer
of programmed learning devices. / *C 64

NATIONAL COMMUNICATION LABORATORIES, 507 Fifth Ave.,
New York 17, N.Y. / R,P,M / *C 63

P: PALMER LEARNING AIDS, 600 So. Michigan Ave.,
Chicago 5, Ill. / Produces the Slide-a-Mask, a
flexible plastic sliding mask which fits over a
programmed text page showing the correct answer
after the student has constructed his answer. /
*C 63

PAROMEL ELECTRONICS CORPORATION, 3956 Belmont Ave.,
Chicagu 18, I11. / Serving as an electronics
trainer. / *C 64

PERCEPTUAL DEVELOPMENT LABORATORY, 6767 Southwest
Ave., St. Louis, Mo. / M,P Produces unique,
multi-function 16mm training projector (Percepto-
Scope) using flash, live action, 19 forward
speeds,- unlimited reverse, indefinite dwell, with
no warp or focus distortion. Standard, complete
packaged programs available for Card Punch Opera-
tor Training and Source Data Automation Workshop.
Custom automation training development service
offered. / *C 64

POLAROID INC., 730 Main Street, Cambridge, Mass. /
R Developing a computer-based teaching machine
which provides spoken answers to informally
phrased questions about a subject. / *C 63

PROGRAMMED LEARNING ASSOCTATES, 700 Font Blvd.,

San Francisco 27, Calif. / P and consulting /
*C 63

THE PSYCHOLOGICAL CORPORATION, 304 E. 45th St.,

New York 17, N.Y. / M,P,R,S / *C 63

PSYCHOTECHNICS, INC., 105 West Adams St., Chicago
3, 111. / P,R,S / *C 63

PUBLIC SERVICE RESEARCH, INC., 91 Prospect St.,
Stamford, Conn. / R,P Recently completed traffic
safety teaching program. / *C 63

PUBLISHERS CO., INC. 1106 Connecticut Ave., N.W.,
Washington 6, D.C. / M,P Marketing "Teachall"
teaching machine, with programmed learning, direct
to home and schools, and througn distributors. 16
basic short programs come with Teachall. Full
courses available on word recognition, arithmetic,
French and Spanish; higher levels to follow. / *C
64

R: RANDOM HOUSE, INC., 501 Madison Ave., New York
22, N.Y. / P,B / *C 63

RECORDAK CORP., Subsidiary of Eastman Xodak Co.,
770 Broadway, New York 3, N.Y. / R Pursuing a
program of equipment development for the indus-
trial and military training field. Only units
to date are prototypes. / *C 63

RESOURCES DEVELOPMENT CORPORATION, Programmed Learn-
ing Div., 2736 E. Grand River Ave., E. Lansing,
Mich. / M,P,R Industrial and governmental train-
ing. 7-day training seminar for programmers of-
fered each month. Also a wide range of consul-
tant services in programmed learning, including
preparation of programs and supervision of pro-

" 4x gramming. / *C 63

RHEEM CALIFONE CORPORATION, 5922 Bowcroft St., Los
Angeles 16, Calif. / M,P,R Didak constructed
response teaching machines; programs for Didak.
/ *C 63

RHEEM ELECTRONICS CORP., 3200 W. 104th St., Los
Angeles 45, Calif. / R / *C 63

ROTO-VUE, 1212 Holland Bldg., 211 No. 7th St., St.
Louis, Mo. / R,P,M / *C 63

ROYAL McBEE, 850 Third Ave., New York 22, N.f. /
Has conducted experiments on the use of a type-
writer as a "teaching machine” in four teachers’
colleges in the United States. / *C 63

S: SCIENCE RESEARCH ASSOCIATES, 259 Erie St.,
Chicago 11, I1l. / R,P (modern math course and
vocabulary building course available), B ("Pro-
grammed Instruction for Schools and Industry,” by
J.L. Hughes) / *C 64

SCIENTIFIC EDUCATIONAL PRODUCTS CORP., 30 E. 42 St.,
New York 17, N.Y. / S Minivac 6010, a unit suit-
able for self-instruction in the basic principles
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of digital computer operation. This device uses
relays and switching circuits for binary addition
and subtraction and for demonstrations of computer
logic. Texts accompany the unit to guide the stu-
dent. Price; $235. / *C 64

SCOTT, FORESMAN, AND COMPANY, 433 E. Erie St:, Chica-|
go 11, I11. / P/ *C 64

STANFORD RESEARCH INSTITUTE, Menlo Park, Calif. /
R,P / *C 64

STATEN, J.B., Box 44, Bay City, Tex. / R,M and roll
or tape duplicating processes / *C 63

SYSTEM DEVELOPMENT CORPORATION, 2500 Colorado Ave.,
Santa Manica, Calif. / R,M / *C 63

T: TEACHING MACHINES, INC., 221 San Pedro Dr.,
N.E., Albuquerque, N.M., / Producers of MIN/MAX III,
Wyckoff Film Tutor, and Multi/Max tcaching ma-
chines, and the TMI-Grolier Scries of Self-Tutoring]
courses and Programmed Textbooks. The Self-
Tutoring courses are used in conjunction with the
MIN/MAX III and are of the constructed response
type. The Wyckoff Film Tutor and Multi/Max are
35mm and Bmm rear screen projection devices using
filmstrip programs. The Wyckoff Film Tutor has a
typewriter keyboard response panel; the Multi/Max
response panel is part of the viewing screen. Both
advance upon the student selection of the correct
response. The Programmed Textbooks include con-
structed response programs and are used independent
of ‘a teaching machine. / *C 64

TEACHING MATERIALS CORP., A Division of Grolier In-

corporated, 575 Lexington Ave., New York 22, N.Y.
/ M,P,R Distributors of the Min/Max teaching ma-
chine and programmed courses in text or machine
format produced by Teaching Machines, Inc. / *C 64

TELEPROMPTER CORP., 50 W. 44th St., New York 36,
N.Y. / RM / *C 63

THOMPSON RAMO WOOLDRIDGE, Cols Divisions, 6325
Huntley Rd., Columbus 24, Ohio / M,P Producers
of TRW Language Laboratories. / *C 63

TOR EDUCATION, INC., 209 W. Jackson Blvd., Chicago,
111. 60606 / P,R,S / *C 64

TRAINING RESEARCH DIVISION, BEHAVIORAL SCIENCES
LABORATORY, Wright-Patterson AFB, Ohio / R Con-
ducts applied research on programmed learning and
autumated instruction. Research program includes
evaluation of full courses, laboratory experimen-
tation on fundamental parameters, integration of
multiple instructional techniques, application of
computers, design and use of individual audio-
visual devices, and emphasis on development of
performance rather than just verbal knowledge. /
*C 64

TUCKER, Dr. J.A., Cresap, McCormick and Paget, Train-
ing Services Unit, 342 Madison Ave., New York 17,
N.Y. / P,C,R,S Training systems analyses, pro-
grammed learning / *C 64

U: UNITED STATES ARMY / Teaching device and pro-

gramming research now being conducted at: (a)
U.S. Signal Corps School, Fort Monmouth, N.J.
(b) U.S. Southeastern Signal Corps School, Ft.
Gordon, Ga. (c) HUMRRO Human Resources Research
Office, U.S. Infantry Human Research Unit (HumRRO),
Ft. Benning, Ga. / *C 64
.S. ARMY ORDNANCE CENTER AND SCHOOL, Aberdeen Prov-
ing Ground, Md. / P,R Programmed learning tech-
niques, implemented primarily through the use of
the scrambled text approach. Twenty texts on
topics representing every major aspect of Army
ordnance have been developed by school personnel,
and are actually being used in resident courses.
Additional texts are being developed for use in
both resident and non-resident courses. / *C 64
.5. INDUSTRIES, INC., Education Science Division,
200 Park Ave., New York 17, N.Y. / M,P Producers
of the AutoTutor ® teaching machine. The machine
fully automates programmed instruction of the
branching type. The student sees new material and
is then.questioned about jt. lle responds by push-
ing a button corresponding to an answer. If he
chooses the right answer he is immediately ad-
vanced; if he chooses a wrong answer, he is given
correctional material before being allowed to ad-
vance. The program thus adapts to the student
through an evaluation of the student's responses.
In addition to many off-the-shelf programs in such
fields as English grammar, computer programming,
electronics, the company develops programs for
all branches of the armed forces, many areas of
government, industry and public and private
schools. The AutoTutor is now being used to train
insurance agents over the nation. The company
also offers a programming school. / *C 64
UNITED STATES NAVAL TRAINING DEVICE CENTER, Port
Washington, N.Y, / M,P,R,S Main aims are to-
wards training devices and programs in clectron-
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ics lor technlcal personnel, radio men, computer
programmers, and guided missile maintenance crews,
/o

UNIVERSAL ELECTRONICS LABORATORIES CORP., 510 Hudson
St., Mackensuck, N.J. /7 M, 018/ *C 63

UNIVERSITY OF CALIFORNIA, Los Angeles 24, Calif. /
Western Data Processing Center, Graduiate School
of Business Administration has produced a book

"FORTRAN:  An Auto-instructional Introduction to
Computer Programming”. The book provides no res-
ponse frames but optional forward skimming. Exer-
cises with immediate feedback and programming
coding tasks and diagnosis. Published by McGraw-
Hill Publishing Co. in 1962. / *C 64

UNIVERSITY OF CALIFORNIA, Los Angeles, Engineering
Dept., Engineering Unit I, Rm. 3046, Univ. of
Calif., Los Angeles 24, Calif. / R Research in
computer-based teaching machines; developing
low-cost logic-type teaching machines. / *C 63
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V: VAN VALKENBURGH, NOOGER & NEVILLE, INC., 15
Maiden Lane, New York 38, N.Y. / M,P,S Linear
programs, TRAINER-TESTER printed programming de-
vices and printed training equipment simulators
in the area of electronic technician training and
evaluation. / *C 63

VARIAN ASSOCIATES, 611 Hansen Way, Palo Alto, Calif.
/ R,S,M,P Research in devices and programs being
continued. Programming department prepares mate-
rials for in-plant training, and for other indus-
tries. / *C 63

VIEWLEX, INC., Holbrook, L.I., N.Y. / M Viewlex,

a film strip, or slide device from which the
program advances with the correct choice. Addi-
tional material can be produced when errors are
made. / *C 64

W: WESTINGHOUSE CORP., 3 Gateway Center, Pittsburgh
3, Pa. / Teaching machine device research in its
initial stages. / *C 63

JOHN WILEY & SONS, INC., 605 Third Ave., New York,
N.Y. 10016 / P,C,B / *C 64

WILLIAMS RESEARCH CORP., P.0. Box 95, Walled Lake,
Mich. / Producing a 16mm film projection unit
with a four-button response panel, Immediate
automatic scoring is provided on a separate
piece of paper and feedback is by light above
the question buttons. It is called the Science
Desk. Standard 16émm film can be coded. / *C 63

ROGER WURTZ COMPANY, 1306 Third St., San Rafael,
Calif. / S,M Consultant / *C 64

Z: ZEUGMA CORP., 355 Walnut St., Newton 60, Mass.
/ P,R Research and development of programmed
instruction tests for industrial training and
sales promotion. / *C 64

still available . . .

FASTLINE MONTHLY:

newsletter of NEW COMPUTER INSTALLATIONS

This 8-page monthly contains

— complete addresses of user firms
— scheduled date of installation

— system description including peripherals
— other valuable data (e.g. applications, name of
supv., other systems at same location).

FASTLINE is a limited subscription publication; only the

first 1000 orders can he filled.

FOR SAMPLE ISSUE WRITE “‘FASTLINE” ON
YOUR LETTERHEAD AND MAIL TO
‘‘ESM, BOX 222, CONCORD, MASS.”

Circle No. 16 on Readers Service Card
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** ADDENDA

THOMAS A. EDISON RESEARCH LABORATORY, West Orange,
N.J. / M,R Development and production of Edison
Responsive Environment system, computerized learn-
ing machine to upgrade and expedite learning.
Systems are expected to help solve problems in the
area of teaching reading, which is fundamental to
progress in other academic subjects. E.R.E.
equipment is designed to program electronically
any subject material; can be switched instantly
to respond to pupil in any of six languages; can
be programmed as simply as operating a typewriter.
/ *C 64

EDUCATION AND TRAINING CONSULTANTS, 979 Teakwood Rd.,
Los Angeles, Calif. 90049 / P,B Publishers of
Programmer 's Kit, series of nine courses which
provide technical competence in developing courses
and lessons in programmed text and teaching machine
format. Introductory course, "Fundamentals of
Teaching Machine and Programmed Learning Systems,”
available. / *C 64

HAMILTON RESEARCH ASSOCIATES, INC., Seneca Turn-
pike, New Hartford, N.Y. / P This company is ful-
filling an Air Force contract for the preparation
of a programmed-instruction course in PERT COST
the breakthrough program-management system adopted
throughout the Dept. of Defense for eventual use
by all the commands in all the services and by all
their contractors. The program is suitable for
the training of program managers or systems tech-
nicians in the use of PERT COST. Commercial pub-
licatjon anticipated for midsummer, 1964. / *C 64

INSTITUTE OF BEHAVIORAL RESEARCH, 2426 Linden Lane,
Silver Spring, Md. / R Research and development

in the area of programmed learning and programming
educational systems, as well as teaching machines
and auto-instructional devices. Basic research on
the development of academic and other skills on
both the animal and human level. / *C 64

McGRAW-HILL, INC., 330 West 42nd St., New York 36,
N.Y. / M,P,R 'More than 40 programmed, texts being
offered by company sales divisions. College and
Technical Education Divisions have placed emphasis
on publishing programs. Gregg Division's "Pro-
grammed Business Mathematics” used as self-instruc-
tional refresher for high school and college gradu-|
ates in many business organizations. College Divi-|
sion's Modern Mathematics. Series includes "Groups
and Fields"; "Introduction to Probability"; "Sets,
Relations and Functions." Other programs: "Stati-
stical Concepts"; "Computer Language: An Auto-
Instructional Introduction to Fortran.” A new
Fortran program "IBM Fortran" will be ready July
1964. Also scheduled for 1964: "Boolean Algebra
and Logic Pesign"; "Basic Slide Rule Operation”;
"Logarithms Self-Taught"; and "Trigonometry Self-
Taught.” (Latter two in paperback editions.)
Technical Education Division programs: "Logical
Electronic Troubleshooting”; A Programmed Course
in Basic Electricity”; "A Programmed Course in
Programmed Electronics™; and "A Programmed Course
in Basic Transistors.” Trade Book Department
offers "A Programmed Introduction to the Game of
Chess." Complete list available on request. In-
formation and Training Services Division develops
custom Programmed Instruction courses to meet
special training needs in government, business,
and industry. / *C

RESPUNSIVE ENVIRONMENTS CORPORATION, 21 E. 40th St.,
New York 16, N.Y. / M Marketing of Edison Res=
ponsive Environment system. See: Thomas A.
Edison Research Laboratory in this roster. / *C 64

WHY

be in the
DARK

. . . about the Data Processing Market?

owners.

I

Economical new solution
to outgrown capacity

in computers

and EDP systems

Information Processing Systems, Inc. is a new and unique
brokerage and consultant service specializing exclusively in
used computer and EDP equipment. Nation-wide service.

IPS helps you to find the true value of your outgrown system
on the open market, and to arrange a sale. IPS helps you to
invest wisely, to meet your own expanding requirements with
equipment whose capacity is no longer sufficient for its present

Consult IPS without obligation—concerning the market for the
equipment you wish to sell, and the availability of systems
meeting your new requirements. There is no charge for listing
your offer and/or requirements. Our standard commission is
charged to the seller.

Write or call Mr. George Heilborn, President, for complete
!nformation—or to arrange your consultation with the only
independent specialists in used EDP systems and computers.

INFORMATION PROCESSING SYSTEMS, INC.

200 West 57th Street, New York, N.Y. 10019
Telephone (212) Circle 6-2267

Circle No. 17 on Readers Service Card
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PROGRAMMERS AT UNIVAC ARE:
SYSTEMS PROGRAMMERS, INTEGRATED
SOFTWARE SYSTEMS PROGRAMMERS,
APPLICATIONS PROGRAMMERS, RANGE
SYSTEMS PROGRAMMERS, COMPILER
AND MACHINE LANGUAGE SPECIALISTS,
RADAR SYSTEMS PROGRAMMERS, COM-
MAND AND CONTROL PROGRAMMERS,
LIBRARY SYSTEMS PROGRAMMERS.

They work on Phase III of Nike Zeus, and on software systems relating to aircraft and missile tracking, target
discrimination, intercept programming, missile guidance, command and control systems, simulation preliminary
to hardware design, missile and aircraft flight and computer simulation for design evaluation. They are
involved with systems integration, design specifications, mechanized design, and compilers and language proc-
essors. I M They are provided an unusual environment—a combination of job features unique in the program-
ming field. Systems programmers here work on their own machines. Development engineers have their own.
Software men have the opportunity to see that hardware design limitations are corrected. The technical content
of the work is at the edge of today’s knowledge in computer technology. All in all, the diversity of real-
time programming projects, the uncommon breadth of exposure this provides and a unique environment add
up to programming opportunity hard to match in industry today. M B The list of openings below is not
~.complete by far but it confirms the breadth and diversity of current in-house activity.

PROGRAMMING SUPERVISORS

‘To plan, .organize and. supervise programming projects,-formulate tech-
niques and procedures of programming systems. BS or MS in Math or
Science with various combinations of experience in the display engineering
activities and 5-10 years experience.

APPLICATIONS PROGRAMMERS

To define, analyze and design solutions to problems, and translate methods
developed into computer techniques. BS or MS in Math or Engineering
with 3.5 years large-scale data processing applications experience.

COMMAND AND CONTROL PROGRAMMERS

To design real-time information retrieval computer program for AF Intelli-
gence and Command Control Computer Systems. Requires BS in Math,
or Science with 3.5 years sound programming experience.

INTEGRATED PROGRAMMING SYSTEMS
Requires BS or MS in Math, Statistics or EE and 2-4 years experience in

programming large-scale digital computers. Must know generative and
operational elements and be familiar with auxiliary memory devices.

SYSTEMS PROGRAMMERS
To develop large-scale software packages. Requires. BS in Math and 2 years® -
experience in digital computer programming including symbol manipula-
tion, input-output or basic utility routines.

RADAR SYSTEMS PROGRAMMERS

BS or MS in Math or Engineering with 2-5 years experience in systems
checkout, radar control, I/0O routines, simulation, dynamic radar tests, or
executive control to work on advanced real-time systems.

LIBRARY SYSTEMS PROGRAMMERS

BS in Math or Science and 2 or more years experience in assembler-com-
piler development, simulators (computers, radar/missile), range safety,
input/output, mathematical subroutines, or executive control systems.

For more information about these or other openings, or to apply, send
your resume to Mr. R. K. Patterson, Employment Mgr., Dept. C-10,
Univac Division of Sperry Rand Corp., Univac Park, St. Paul 16, Minn.
An Equal Opportunity Employer.,

UNIVAC

DIVIBION OF SPERRY RAND CORPORATION

Circlo No. 18 on Readers Service Card
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The deck is stacked in your favor at ASI

ASI's outstanding new 2100 computers are delivered
with complete user-tested software. Software for the
2100 derives directly from programming systems
thoroughly proved out on earlier AS| computers. In
this way 2100 programming aids have been tested,
used, and completely checked out on actual programs
under field conditions. There are no ifs, ands, or bugs
left. You can write your program from the book and
know it will run on the 2100.

FORTRAN lI. Unlike partial FORTRAN 1l compilers,
ASl's complete FORTRAN Il compiler includes sub-
routine and function statements, arithmetic function
statements, as well as Boolean algebra statements.
Statements will handle all peripheral equipment. An
additional + FORTRAN feature is that of ‘‘program
chaining’’ which allows programs whose size exceeds
available memory to be run in segments.

ASIST. A S | Symbolic Translator is an assembly pro-
gram that allows the use of standard macro coding of
such functions as floating point routines and input/-
output routines. Special features of ASIST include
pseudo codes such as ENTRY, COMMON, and LINK
which permit flexible linkage, data sharing among sub-
routines, and program overlay. ASIST provides for the
acceptance of source program from cards, paper tape
and magnetic tape. Naturally, such assembler direct-
ing codes as RES, OCT, DEC, EQU, ORG, etc., are
provided.

CPM and PERT. Special planning and scheduling pro-
cedures are available for real-time management con-

trol through the use of the Critical Path Method and
the Program Evaluation Review Technique. These pro-
cedures provide management with project planning
information, scheduling, data and other associated
intelligence.

AMP. ASI Monitor Program aliows for the centralized
control of program operation. It provides a load-and-
go operation without operator intervention. The oper-
ator can specify loading and execution of any program
on the master system tape by a simple on-line type-
writer directive.

ASI-1000. This special interpretive routine allows pro-
grams written in Bendix INTERCOM for the G-15 to be
operated by the 2100. A converter program automati-
cally converts binary G-15 program tapes, including
data, to binary paper tapes that can be run in ASI-
1000. Therefore, no manual recoding is required.

MATHEMATICAL SUBROUTINES. ASI provides a com-
plete set of mathematical subroutines including SINE,
COSINE, SQ ROOT, EXPONENT, LOG, etc.

UTILITY SUBROUTINES. A number of routines allow-
ing tape reproduction, conversion of cards to tape and
tape to cards, memory dump, paper tape updating,
etc., are also available.

DIAGNOSTIC ROUTINES. Diagnostic routines cover-
ing both program and hardware checking are available.

We'd like to tell you more about ASI’s outstanding new
2100 and its use-tested software. For software manual
please write to:

ADVANCED SCIENTIFIC INSTRUMENTS/ DIVISION OF ELECTRO-MECHANICAL RESEARCH, INC.
8001 Bloomington Freeway, Minneapolis, Minnesota 55420
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Computer Aided Teaching

(Concluded from page 19)

lems” taught by Professor Charles L. Miller, ’51, have
mastered that new language in a single class session,
and used it within a few days to design highway inter-
scctions.

More advanced students now complete assignments
that no instructor formerly would have dared to give a
class. Professor J. M. Biggs, 41, for example, has a
graduate class in structures which has learned STRESS
and used it in work that M.L.T. students never did be-
fore.

“In the past,” Professor Biggs explains, “we have
been unable to give students effective instruction and
experience in the design of complete structures. This
is particularly true in the case of indeterminate struc-
tures. The student simply did not have time to go
through the cycling process of analyzing and propor-
tioning of the elements which is required in the design of
an indeterminate structure. Many students completed
their education without ever having actually designed a
complete structure.”

That need no longer happen.

Using a computer enables a student to see quickly the
effects of an alteration in design or a different choice of
materials. He can experiment in ways that time pre-
vented his predecessors from doing. Thus, Engineering
News-Record reported after a recent visit to M.L.T.,
students can “gain in hours the experience designers
now take years to get.”

Across the hall from the new classroom there are
seven card-punching machines. A student can go there,
state his problem by punching a deck of cards, feed it to
either the 1620 or a 7094, and have the mathematical
work done for him in a jiffy. This makes learning more
fun than it used to be. Even more significantly, it gives a
young man more time to learn the fundamentals of
science and master the art of civil engineering.

Reprinted with permission from the TECHNOLOGY REVIEW,
February, 1964, edited at M.I.T., Cambridge 39, Mass.

NEW COMPUTER PROFESSIONALS

"He’s applying for a position as programmer.”
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NEW APPLICATIONS
1

NEW YORK CENTRAL REVITALIZES COMMUNICATION

During the past decade the
New York Central Railroad has
placed many computers in service
for revenue accounting, equipment
movement and per diem accounting,
payroll and labor distribution,
and several other functions., The
faster processing and more effi-
cient procedures were not immedi-
ately applied to communication,
however., Until recently, separate
networks were used for administra-
tive functions, car movement re-
porting, motive power distribution
and transmission of payroll data.
There was no interconnection be-
tween these four networks as they
were established at separate times
to support different unrelated
functions.

Central's director of communi-
cations, R, C. Karvwatt, recognized
the shortcomings of expanding an
ever-growing aggregation of elec-
tromechanical equipment and unre-
lated, but overlapping networks.

A program was undertaken to inte-
grate all communication and data
services into a fully compatible
network serving all users and de-
partments. As a result, New York
Central's more than 250 Teletype
and data stations are being inter-
connected in a single network com-
prised of 57,000 miles of circuits.

The heart of the new network
is a computer controlled electronic
switching center known as Data
Central, The Data Central system,
developed and manufactured by
Collins Radio Company, Dallas,
Texas, is a full scale computer

WITH COMPUTER CONTROLLED NETWORK

capable of code conversion, speed
conversion, error detection, and
message editing.

— General view of Data
Central area showing disc
files, tape units and
processor.,

The Collins C-8401 processor,
specifically designed to have a
very large number of input/output
channels, makes it particularly
suitable to this large communica-
tion system. The New York Central
processors are equipped for direct
connection to 100 telegraph lines
without use of external buffering
units. The basic processor can be
expanded to accommodate 256 lines
directly without major change to
the basic configuration or f{loor
plan,

A two character classification
code included in the message head-
ing identifies the type and prior-
ity of message. Different types
of messages require different pro-.
cessing techniques. For instance,
administrative messages are routed
to all addressed stations with no
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particular changes, whereas, car
reporting messages are written on
magnetic tape in addition to rout-
ing the message to the addressed
out stations over the Teletype
network.,

Each time a train leaves a
yard, a car reporting message is
transmitted, giving train number,
departure time, destination and a
list of all cars on the train in
car order, Car reporting messages
originate in the yards as punched
cards and are transmitted over the
Teletype network by intercouplers.
The intercouplers were specifically
developed for the Central to trans-
late Hollerith coded punched cards
to Baudot coded Teletype signals,
Likewise, the intercouplers re-
ceive Teletype signals and produce
punched cards. Normally two cards
are transmitted for each car of a
train giving car number, type,
weight, load and final destination.
Unusual circumstances, such as

-cars with loads too high or wide

for normal clearances or cattle
cars with feeding instructions
require transmission of a third
card,

The magnetic tape on which
all car reporting messages are
written is blocked in 80 character
records of binary coded decimal
for direct use by the Central's
off-line car accounting computer.,
This tape is removed periodically
throughout the day and processed
off-line, The processed data is
used for car tracing, car distri-
bution, motive power assignment
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and notice to freight sales of
certain car arrivals., At later
dates, the records may be used for
per diem calculations and home
route records.

A common message format was
established for the entire network
to simplify procedures for the
operator, This format uses
mnemonic addresses for easy iden-
tification, such as NYC for New
York City. Data Central decodes
the mnemonic address and makes the
correct routing., Sequence numbers
included in headings are automat-
ically checked to account for all
traffic and insure against lost
messages., Data Central maintains
a complete log on magnetic tape
of message times, dates, lengths,
addresses and originators. This
log is used as a basis for net-
work and traffic analysis.

Disc files were selected for
transient storage of traffic pass-
ing through the system due to their
large capacity and fast access time,
Disc storage of approximately 30
hours traffic or 15 million char-
acters provides rapid message re-
trieval over the previous day.
Retrieval of messages beyond this
time is accomplished from a mag-
netic history tape.

— New York Central
communication station,

Since railroad communications
must operate continuously around-
the-clock, a completely dual pro-
cessor system was installed., Both
processors actually receive and
process all data, However, only
the working processor provides the
output, Should a failure occur,
or routine maintenance be required
on the working processor, the
standby machine takes over without
interruption, Power feeders from
two different substations were
brought in by the Central to insure
no break operation. The Data
Central computers are equipped
with dual power supplies with
parallel outputs so that both com-
puters will continue operation
should failure in one power
source occur,

To prevent contamination of
disc files, and expansion and con-
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traction of the large discs them-
selves ( a major source of disc
errors in some systems), Data
Central's disc files were sealed
with heat exchangers installed in
each file.

It has been estimated that
the system will average a total
savings to the railroad of more
than $50,000 per month,

(For more information, circle 26
on the Readers Service Card.)

COMPUTERIZED INTERNATIONAL
PUBLIC TELEGRAPH SYSTEM

RCA Communications, Inc., New
York, N.Y., has demonstrated its
multi-million dollar Electronic
Telegraph System (ETS). ETS, six
years in the development stage, is
now undergoing final tests and is
scheduled to be placed in opera-
tion this spring.

The computerized internation-
al public telegraph system will
replace the torn-tape system., The
new ETS uses two high-speed digital
computers (developed by RCA Elec-
tronic Data Processing Division)
to receive, examine, store, route
and transmit messages to and from
commercial customers all over the
world, in a fraction of a second.
One computer operates the system
— the other is on stand-by. Each
is able to handle 2.5 million
characters, or 400,000 words per
second.

In addition to automatically
receiving and transmitting mess-
ages, the on-line computer can
identify in a fraction of a second
any one of 7000 cities, states and
countries in three languages and
any one of 12,000 internationally
registered coded addresses. It
also is capable of handling any
mixture of high frequency radio
channels, submarine cable, radio
satellite or wireline channels.

Each message entering the com-
puterized system is transmitted by
precedence in chronological order,
However, if all the proper outgoing
channels to a city or country of
destination are busy, the computer
will store the message for these
channels until one of the circuits
is open, The computer will then
automatically select, again in
chronological order, the highest
priority message in its memory
drum and send it along in a frac-
tion of a second.

After the computer has decided
where, when and how the message is
to go, and in what order, the mess-
age is directed to output buffers

which convert the high internal
speed of the computer to the rela-
tively slow speed of the overseas
transmitting channels and local
teleprinter equipment.

A monitor copy of all traffic
passing through the system will be
recorded on magnetic tape for
future reference, The computer
also can be used to automatically
examine all messages for the re-
quired accounting and billing
information which will be recorded
on magnetic tape, for later pro-
cessing into customers' bills.

The volume of international
message traffic handled by RCA
Communications alone, has multi-
plied from 7 million words in 1920
to 254 million words in 1963. It
is expected to top 300 million
words by 1970, Although ETS will
eliminate many manual operations
now necessary under the torn-tape
system, all persons affected by
the new system will be retrained
to perform other jobs made neces-
sary by the sharp increase in
international message traffic.
(For more information, circle 51
on the Readers Service Card.)

AUTOMATED DESIGN ENGINEERING

Automated Design Engineering,
developed by IBM Corporation, White
Plains, N,Y., involves the use of
computers in the solution of design
engineering problems, It is a
method of storing design logic in
a computer. Manufacturing firms
now can use computers to produce,
in minutes, complete engineering
designs for products such as motors,
transformers, turbines and
generators,

Key to the new computer tech-
nique is the premise that the pro-
cess an engineer goes through in
producing a design is a logical
cause and effect procedure and that
this procedure can be stated and
reduced to a series of alternative
"decisions", This conditional
logic is written into "decision
tables" which are translated into
machine language and stored in the
computer in a predetermined sequence

The computer, when fed inform-
ation from customer orders, can then
automatically generate complete de-
signs and all necessary paperwork
for manufacturing. The information
printed out by the computer for
the manufacturing department in-
cludes items such as product char-
acteristics, part numbers, assembly
numbers, bills of materials, pur-
chased parts lists, drawing numbers,
etc,
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— Guided by computer-
produced design instruc-
tions, Stanley J. Cho-
mentowski winds the coil
for a transformer at a
Philadelphia plant of
I-T-E Circuit Breaker
Company, the first firm

to use the new IBM-de-
veloped computer technique.

With the development of Auto-
mated Design Engineering, four
major functions can be completely
turned over to the computer: (1)
design logic, (2) equations and
computations, (3) design checking,
and (4) engineering paperwork
generation.

Automated Design Engineering
is applicable to custom, or non-
prototype, engineering. The new
technique may be used with any
IBM computer,

(For more information, circle 27
on the Readers Service Card.)

ASTRONOMICAL TABLES
PRODUCED BY COMPUTER

Dr. Bryant Tuckerman, a re-
search mathematician, of IBM's
Thomas J. Watson Research Center,
Yorktown, N.Y., has produced tables
of planetary, lunar and solar posi-
tions from A.D. 2 to 1649 with an
IBM 7094 computer. The compila=-
tion, known as an ephemeris, is
being published by the American
Philosophical Society, Philadelphia,
Pa. It augments an earlier ephem-
eris covering the period from 601
B.C. to A.D. 1, which was previous-
ly compiled by Dr. Tuckerman and
published by the society in 1962,

The ephemeris can be used by
scholars in dating medieval horo-
scopes and other documents con-
taining astronomical data. These
documents by Greek, Byzantine,
Arabic, Hebrew, Persian, Turkish,
and Hindu authors (which number in
the thousands in museums), are
usually uncatalogued and not in
chronological order. Since dates
arc missing, the astronomical ob-
servations or references contained

in the documents are the best clues
to their age., Up to now, scholars
in this country and abroad have
been able to date only a relatively
small percentage of these documents
by reference to existing tables

and hand-computation. The high
degree of accuracy and complete-
ness of the new IBM tables will
save scholars a great deal of time
formerly spent in tedious hand
computation.

Dr, Tuckerman's computer pro-
gram was written in Fortran lan-
guage and compiled by the IBM 7090
Fortran II compiler for use with
either the IBM 7090 or the faster
7094, As for the earlier ephemeris,
all positions were computed for
7P .M. Babylon/Baghdad time. For
the outer planets and the sun the
tabular interval is ten days, for
the inner planets and the moon
five days. All positions are
given in longitude and latitude
to two decimal places. Hand com-
putation of the tables would have
been totally impractical because
of the enormous number of separate
calculations required. Using Dr.
Tuckerman's program of instruc-
tions the IBM 7094 computer took
12 hours to carry out all the
computations and print out
the completed tables.

COMPUTER MONITORS OPERATIONS
FOR CEMENT COMPANY

Northwestern States Portland
Cement Company, Mason City, Iowa,
has harnessed an IBM computer sys-
tem to a giant rotary cement kiln
in order to gain better quality
control of cement production. The
system became operational in early
December 1963.

The computer, an IBM 1710 con-
trol system, monitors 58 instru-
ments along the kiln and cooler,
Data gathered at these points pro-
vides a record of complex chemical
reactions inside the 400-foot,
cylindrical kiln., The kiln, sus-
pended horizontally, bakes finely
ground limestone and clay at about
2700°F into clinker, which in turn
is cooled and ground to become
cement. It churns out between
3700 and 4100 barrels of clinker
during a 24-hour period.

Measurements from the instru-
ments include temperatures in the
kiln and cooler; the rate and com-

.position of raw mix flow; and the

amount” and mixture of gases pro-

duced. Over 500 instrument read-
ings are made every minute and the
data is sent to the computer where

COMPUTERS and AUTOMATION for March, 1964

Newsletter

it is interpreted, analyzed and
compared. Almost immediately, a
series of reports are printed in-
dicating specific deviations from
optimum production conditions and
corrective action,

The reports provide North-
western's kiln operators with the
information necessary to make quick
adjustments in the process, Cur-
rently in the cement industry,
such changes are based to a con-
siderable degree on experience
and intuition.

The new control system will:
(1) improve the quality of cement
by signaling irregular production
conditions in sufficient time to
be correct; (2) help trim main-
tenance costs by notifying opera-
tors of excessive heat conditions
and other malfunctions before
damage is done; and (3) reduce
fuel costs by providing exact
information on the amount of heat
needed for amounts of raw mix
being processed.
(For more information, circle 28
on the Readers Service Card.)

]
NEW CONTRACTS
|

CONTRACT FOR $1.5 MILLION
AWARDED CONSOLIDATED SYSTEMS

A $1.5 million contract has
been awarded to Consolidated Sys-
tems Corporation, Monrovia, Calif,,
by the Electronic Instrumentation
Division of Lear Siegler, Inc.,
Anaheim, Calif., The contract
calls for three digital data ac-
quisition, conversion and pro-
cessing systems to be used in de-
velopment testing of booster com-
ponents for the Saturn and other
Lunar-shot programs,

Each of the three units is
designed to measure and record
pressures, temperatures, strain,
flow and position of the space
vehicles' booster components under
test conditions. All three sys-
tems have been ordered for service
for the Test Division of NASA's
George C, Marshall Space Flight
Center, Huntsville, Ala,

WESTERN ELECTRIC AWARDS
CONTRACT TO AMPEX

Ampex Corporation, Redwood
City, Calif., has received a
$965,000 contract from Western
Electric Company (manufacturing
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and supply unit of the Bell Sys-
tem) for digital tape recorders
to be used in a new electronic
telephone switching system.

The custom Ampex recorders
are 7-track digital units using
half-inch tape and standard 10%
inch reels at a tape speed of 5%
inches per second. The head as-
sembly is made up of four separate
magnetic heads — tachometer,
erase, write and read.

The first units of the record-
ing equipment (designed to provide
40 years of operational service)
will be installed at the Succasuuna,
New Jersey, central office in June,
This will be the first Bell system
electronic commercial central
office in the nation,

AEC ORDERS COMPUTER
FOR CONTROL OF
SOLVENT EXTRACTION PROCESSES

A specially adapted GE-412
process control computer is now
being designed and built for the
Atomic Energy Commission for use
at Hanford Laboratories, Richland,
Wash.

- Initial plans call for the
GE-412 computer to be used for
solvent extraction development work
for about 18 months; following this,
it will be used in conjunction with
a reactor data processing and con-
trol study at the Laboratories’
Plutonium Recycle Test Reactor.
Subsequent uses include studies of
advanced reactor control techniques
and detailed on-the-spot analysis
of meteorological data, This is
the first known attempt to control
a complex nuclear solvent extrac-
tion process with a computer,

Delivery is scheduled for
October and the computer is ex-
pected to be in full operation by
the end of the year. Hanford Lab-
oratories is operated by the Gen-
eral Electric Company for the
Atomic Energy Commission.

NASA CONTRACT WON BY
COMPUTER APPLICATIONS

Computer Applications Incor-
porated, New York, N.Y., has been
selected to provide automatic data
processing services, including the
operation of a large computing in-
stallation, for National Aeronaut-
ics and Space Administration's
Launch Operations Center, near
Cape Kennedy, Fla. It is estimated
that the three-year Cost-Plus-
Award-Fee Contract will approach
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$2,000,000. The automatic data
processing operation is part of an
administrative and management serv-
ices contract awarded to the LTV
Range Systems Division of Ling-
Temco Vought Inc., Dallas, Tex.
LTV, as prime contractor, teamed
with Computer Applications Incor-
porated; Technicolor Corporation
of Hollywood, Calif,; McGregor &
Werner, Washington, D.C.; and
Lovelace Clinic, Albuquerque,

New Mexico.

REPUBLIC AVIATION ORDERS
SECOND POLARIS TYPE COMPUTER

A second $180,000 multipur-
pose PC-12 analog computer has been
ordered by Republic Aviation, Farm-
ingdale, N.Y., from Electronic
Associates, Inc., Long Beach, N.J.
This computer, for simulating ac-
tual at-sea problems in the on-
shore training of Polaris submar-
ine crews, is scheduled for use at
our naval base in Pearl Harbor.

The first PC-12 unit is operation-
al at the U,S. Naval Base, Charles-
ton, South Carolina.

DATATROL AWARDED
THREE NASA CONTRACTS

The Datatrol Corporation,
Silver Spring, Md., has been
awarded three contracts, worth a
total of approximately $124,000,
by the National Aeronautics and
Space Administration, for addition-
al computer programming services
on the Orbiting Geophysical Ob-
wervatory (0GO) project.

Two contracts call for Data-
trol to design and implement diag-
nostic, display and analysis pro-
grams to monitor the operation of
0GO space satellites. Programs
prepared under both contracts will
operate under the control of the
real time monitor system which
Datatrol recently designed and im-
plemented for NASA on an SDS 920,

A third contraci calls for
development of a program to compute
in real time the orbital position,
velocity and orientation of 0GO-A,
first of the OGO satellite series,
The program will use.a new compu-
tational technique developed by
Datatrol specifically for this
portion of the project,

e
NEW INSTALLATIONS

CERTIFIED GROCERS BUYS
$1,000,000 WORTH
OF COMPUTERS

Certified Grocers of Califor-
nia, Ltd., Los Angeles, Calif.
(one of the nation's largest whole
sale food distributors), has pur-
chased a two-computer system from
Honeywell Electronic Data Process-
ing, Wellesley Hills, Mass, The
systems, a Honeywell 800 large-
scale computer and a small, com-
pact Honeywell 200 computer, will
process some 400,000 invoices
annually for more than 1600 member
stores, and will maintain an up-
to-date inventory control., The
computers will be used separately
or in combination, depending on
the job.

(For more information, circle 30
on the Readers Service Card.)

LINGUISTICS RESEARCH CENTER
INSTALLS IBM 7040

An IBM 7040 computing system
has been installed at the Uni-
versity of Texas Linguistics Re-
search Center, Austin, Texas, with
the aid of an educational grant
from the IBM Corporation, in ad-
dition to financial support from
other sponsors, Other major spon-
sors are the National Science
Foundation, the U.S. Army Elec-
tronics Research and Development
Laboratory, and the U.S. Air Force

The Linguistics Research Cen-
ter, directed by Dr. W. P. Lehmann,
was established in 1961 to ensure
coordination of the research in
machine translation of languages
being: conducted by Dr. Lehmann,
and to make available to scholars
in related disciplines the com-
puter programs and linguistic re-
search techniques developed in the
course of the research. With the
installation of the IBM 7040 the
Center is now able to offer the
use of its systems to scholars
engaged in a wide variety of
research,

(For more information, circle 39
on the Readers Service Card.)

AUTOMATIC FILM READER
DELIVERED BY 1l

The first fully automatic
film reader (see Computers and
Automation, August 1963) has been
delivered to Holloman Air Force
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Base, New Mexico, by Information
International, Inc., Maynard,
Mass. The PFR-1, or programmable
film reader, rapidly scans and re~
cords large quantities of scien-
tific data recorded on photographic
film, and converts it to digital
form on magnetic tape. The Air
Force plans to use the new film
reader for reading radar missile
tracking data.

(For more information, circle 29
on the Readers Service Card.)

GE 225 INSTALLED AT
FORT MONMOUTH

A General Electric 225 has
been installed at the U.S. Army
Signal School, Fort Monmouth, N.J.
The computer system includes an
8192 word magnetic core memory, 4
magnetic tape handlers, a 34-
million digit magnetic disc stor-
age unit, a 900-lines-a-minute
printer and auxiliary card-read-
ing and card-punching equipment,
It is to be used in training of-
ficers as automatic data process-
ing system engineers or as pro-
grammers of such systems in supply,
intelligence, fire-control, or
tactical operation centers,

(For more information, circle 37
on the Readers Service Card.)

ASI 210 DELIVERED
TO WESTINGHOUSE
ASTROELECTRONICS

An ASI 210 digital computer
system has been delivered to West-
inghouse Electric Corp., Astro-
electronics Dept., Newbury Park,
Calif., by Advanced Scientific In-
struments (ASI), Minneapolis, Minn,
The 210 computer is to be used as
a part of a data reader system be-
ing developed by Westinghouse.
(For more information, circle 35
on the Readers Service Card.)

B. F. GOODRICH
INSTALLS H-400

The B, F. Goodrich Footwear
Company, Chicago, Ill., is now
processing orders for retail show
outlets on a recently installed
Honeywell 400 computer system,

The system includes a central pro-
cessor with 2048 words of main
memory, four magnetic tape units
able to transfer 48,000 decimal
digits each second, a 900-line-per-
minute printer, and a high-speed
card reader/card punch unit. The
system's major function is to
handle order processing and inven-
tory control for the shoes that

are shipped by the company each
year from Chicago.

(For more information, circle 31
on the Readers Service Card,)

NASA ORDERS FOURTH
HONEYWELL COMPUTER
FOR SATURN PROGRAM

The National Aeronautics and
Space Administration has installed
a fourth Honeywell computer to
support its Saturn booster pro-
duction programs in New Orleans,
La., The computer, a large-scale
Honeywell 800, is valued at
$1.4 million.

The total Honeywell computer
installation at the NASA Michoud
Operations' Computer Office in
Slidell, La., now includes: two
H-800 central processors (each
containing 16,384 words of main
memory); two H-400 central pro-
cessors (each containing 1096
words of main memory); 40 magnetic
tape units (each capable of trans-
ferring 96,000 decimal digits of
information per second); two H-400
off-line printing configurations;
and four high-speed 900-line-per-
minute printers; plus card readers,
punches, and magnetic tape con-
trol units.

(For more information, circle 38
on the Readers Service Card.)

ALTON AND SOUTHERN
RAILROAD YARD TO BE AUTOMATED

The Alton and Southern Rail-
road has ordered a computer and
control equipment to automate the
line's new St, Louis Gateway Yard
in East St, Lquis, Il1l. General
Electric Company will install a
new GE/PAC 4000 computer and new
Directo-Matic II solid-state con-
trol in mid-1964.

The equipment will be built
by General Electric plants at
Phoenix, Ariz. and Salem, Va.
(For more information, circle 36
on the Readers Service Card.)

SACONY INSTALLS
UNIVAC SYSTEM

S. Augstein & Co., Inc., manu-
facturers of the Sacony iine of
women's wear, sportswear and
children's wear, have installed a
UNIVAC 1004 Card Processor System
at their College Point, New York
Plant., The new system will permit
Sacony to speed the shipment of
customer orders, and keep up-to-
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the-minute inventory reports at
the same time. The company will
also have a daily cut-and-sold
report, which determines if a
particular style is selling well
in a given area,

(For more information, circle 34
on the Readers Service Card.)

SUNRAY DX BUYS SECOND
TRW COMPUTER SYSTEM

Sunray DX 0il Company, Tulsa,
Oklahoma, has purchased a TRW-340
control computer system for closed-
loop operation of three lubricant
processing units at its Tulsa re-
finery. The TRW-340 will control
the furfural extraction unit, hy-
drogenation unit, and the MEK de-
waxing unit to produce high-grade
lubricants for the oil company's
world and domestic markets.

The 85,000 bbl/day crude oil
distillation unit has been under
continuous and automatic closed-
loop control of a Thompson Ramo
Wooldridge RW-300 since 1961,
(For more information, circle 32
on the Readers Service Card.)

PEOPLES TRUST INSTALLS,
AUTOMATION SYSTEM

The Peoples Trust Company of
Bergen County (Paramus, N.J.), has
installed a new automation system
built around an NCR 315 computer.
The new system is processing all
checks handled by the bank's 16
branch offices. The system auto-
matically distributes and lists by
classification checks and deposits,
including checks drawn on other
banks. In addition to automating
check transit, the system is also
processing over 18,000 special
checking accounts. The Peoples
Trust system includes, in addition
to a master processor and control
units, five magnetic tape handlers,
two document sorters, a printer
and a punched-card reader.

(For more information, circle 33
on the Readers Service Card.)

UNIVAC Il DELIVERED TO
MODERN WOODMEN OF AMERICA

A UNIVAC III Computer has been
delivered to Modern Woodmen of
America, Rock Island, Il1l,., The
company, one of the largest fra-
ternal insurance societies in the
U.S., will use the system for prem-
ium accounting, dividend payments,
agency payrolls and many more ap-
plications aimed at improved agency
and customer service,
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The UNIVAC III system for
Modern Woodmen consists of a cen-
tral processor with a 16,384 word
memory, six Uniservo IIIA tape
units, an 80-column card reader,
80-column card punch and high-
'speed printer,

(For more information, circle 40
on the Readers Service Card.)

]
ORGANIZATION NEWS
|

THE BUNKER-RAMO CORPORATION

George M. Bunker, President
of Martin Marietta Corp., New
York, N.Y., and J. D. Wright,
Chairman of Thompson Ramo Wool-
dridge Inc,., Cleveland, Ohio, have
announced the formation by the two
companies of a jointly owned com-
pany, The Bunker-Ramo Corporation,
to carry forward and expand the
work of both companies in design-
ing and installing electronic con-
trol systems for government and
industry. Martin Marietta will
own 90 per cent of the new corpor-
ation. TRW will own 10 per cent
initially, with an option to double
this holding. In addition, TRW
will receive cash approximating
its investment in the gomputer
operations,

Mr, Bunker will be Chairman
of the Board and as President of
Martin Marietta, will represent
that company's controlling interest
in the enterprise. Dr. Simon Ramo
will be President and he will con-
tinue as Vice Chairman of TRW.

The new corporation has.ac-
quired the products, resources,
facilities and personnel of two ex-
isting division of the parent org-
anizations. Thompson Ramo Wool-
dridge will contribute the physi-
cal assets of the TRW Computer
Division at Canoga Park, Calif.
TRW also plans to transfer owner-
ship in international computer op-
erations in France, England and
Japan to Bunker-Ramo. In addition
to providing capital, Martin Mari-
etta will contribute personnel and
other assets of its Electronic
Systems and Products Division,
Baltimore, Md.

The new enterprise will manu-
facture precision electronic equip-
ment, but its primary purpose is
the design, engineering and in-
stallation of on-line control sys-
tems, Concentration will be on
the total system,

Headquarters of the Bunker-
Ramo Corporation will be at Canoga
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Park, Calif, Sales and engineer-
ing offices will be maintained in
Alabama, Arizona, California,
Georgia, Illinois, Massachusetts,
New Jersey, New York, Ohio, Texas,
and Washington, D.C,

IPS APPOINTED BROKER FOR
ALWAC. COMPUTER SYSTEMS

Information Processing Sys-
tems, Inc., New York, N.Y,, has
been appointed exclusive broker
for Alwac computer systems and
will act as the marketing organiz-
ation for the Alwac Division of
E1-Tronics, Inc., Hawthorne, Calif,
IPS, which specializes in broker-
age of EDP systems, will sell the
Alwac computers to customers in
the United States and overseas.

CSC LISTED ON
AMERICAN STOCK EXCHANGE

The common stock of Computer
Sciences Corporation, El Sequndo,
Calif,, is now listed on the Amer-
ican Stock Exchange, The Board
of Governors of the American Stock
Exchange approved a listing of
896,500 shares of common stock to
‘be traded under the ticker symbol
of CSZ, Computer Sciences Corpor-
ation is the only firm of its kind
to be listed on a national exchange.
CSC is engaged exclusively in com-
puter-oriented problem solving for
business, science, and the milivary
in business data processing, systems
programming, operations research,
computer facility management, and
systems and project management.

NEW CORPORATION FORMED
BY SCM, TALLER & COOPER

SCM Corporation and Taller &
Cooper, Inc. (a subsidiary of
Apollo Industries, Inc.) have formed
Consolidated Dynamics Corporation,
This is a joint venture to under-
take the manufacture and marketing
of specialized data collection
equipment .

SCM Corporation, formerly
Smith-Corona Marchant Inc., is a
manufacturer of office machines,
photocopy, data processing and
telecommunications equipment,
Taller & Cooper produce toll col-
lection systems for turnmpikes,
bridges and such extensive install-
ations as the New York World's Fair.

) Consolidated Dynamics will
develop electronic and electro~
mechanical units designed for use
with data processing equipment and

- and reconcile the basic data,

" banks,

computers, Their products will be
manufactured at the new SCM plant
in Orangeburg, S.C.

COMPUTER CONSULTANT FIRM
FORMED IN ARGENTINA

The formation of the first
Argentine consulting firm in the
field of computers has recently
been announced, The new organiza-
tion, IDC Ingenieria de Computa-
doras (Buenos Aires) is a branch
of Fernandez Long Y Reggini, Con-
sulting Engineers, Buenos Aires,
Argentina., The new firm special-
izes in computer oriented problems;
it provides programming and analy-
sis services to government, indus-
tries and consulting engineers on
computer applications and data
processing systems and techniques.

o
COMPUTING CENTERS ‘

COOPERATIVE ELECTRONIC
BANKING SERVICE

The Bank Computer Center of
Connecticut, Inc. (BCCC), Hartford,
Conn,., a cooperative computer cen-
ter for banks, is now in operation.
BCCC serves banks within a 30-mile
radius of Hartford. There are
nine member banks ranging in size
from $8 to $44 million in deposits. |
The center is currently processing
the checking accounts of three of
its nine member banks. Conversion
of the other six banks is scheduled
to be completed by the early spring

Each day an armored car serv-
ice delivers checks, deposits, and
other accounting media from the
member banks to the Center. Docu-
ments are then processed to verify
Ac-
counts are electronically updated
and the computer stores informa-
tion which is later available for
the preparation of customer state-
ments and management reports for
the individual banks.

An NCR 315 system, installed
at the center, includes a high-
capacity processor, two check sort-
ers, three Card Random Access Mem-
ory (CRAM) units, and a high-speed
printer. At present over 40,000
checks and deposits are being pro-
cessed daily for the three converted
When the system is serving
all nine banks, up to 100,000 docu-
ments will be handled daily.

BCCC, . incorporated late in
1962, was the first organization
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of its type to be incorporated
following special Connecticut and
federal legislation permitting
state-chartered and national banks
to buy stock of a bank service cor-
poration, The Center's member
banks include The Riverside Trust
Company of Hartford, The New Bri-
tain National Bank, The New Bri-
tain Trust Company, The Simsbury
Bank & Trust Company, The Home
National Bank & Trust Company of
Meriden, Plainville Trust Company,
The Southington Bank & Trust Com-
pany, The Bristol Bank & Trust
Company, and The North Side Bank &
Trust Company of Bristol,

NEW PRODUCTS

THE MATHATRON

Mathatronics, Inc,, Waltham,
Mass., has designed and developed
a unique desk-top size electronic
digital computer called the Matha-
tron, It is 22" wide, 24" deep
and 14" high and weighs about 80
pounds. Although the Mathatron
includes many of thé computational
features ordinarily found only in
large-scale electronic computers
costing $20,000 and more, it sells
for only $3490,

The basic device has direct
entry keyboard (no preliminary pro-
gramming is needed), instantaneous
printed output, 24 steps of memory,
and 4 storage registers, Extra
memory capacity, storage registers,
special constants such as 7 =
3.14159265, and pre-learned se-
quences such as cube root calcula-
tion, can be added as customer
options,

The basic system has floating
point arithmetic which automatic-
ally locates decimal points, and
automatic parenthecation (which
automatically groups numbers in
accordance with the rules of math-
ematics). It is 10 to 100 times
faster than conventional desk cal-
culators — it can perform 100 ac-
cumulations per second. The long-
est division problem that can be
entered takes less than a second
to calculate, It has a 100 column
capacity and can handle in one
operation, any 9 consecutive digits
followed by up to 49 zeros — or
it can handle a number with up_to
41 zeros between the first digit
and the decimal point. A complete

record of calculations and solu-
tions is automatically printed out
on paper tape by a single charac-
ter, linear strip serial printer
which is an integral part of the
basic system,

A special learn-repecat feature
makes it possible for the Mathatron
to retain and re-use the sequence
of operations in a problem and re-
peat them as required.

No special power supply or
connections are needed. The built-
in power supply unit automatically
adapts the current of the nearest
electrical outlet for the machine's
use. Servicing and down time is
minimized through the use of inter-
changeable plug-in sub-assemblies,
which make it possible to remove
the complete power supply, memory
unit, logic unit, keyboard, or
printer unit simply by disconnect-
ing them.

Since formulas and problems
are typed directly into the sys-
tem using the keyboard, no special
programming training is needed.
Untrained personnel may operate
the system with less than five
minutes familiarization.

— New Mathatron desk-
top digital computer,

The mathatron is particularly
useful in scientific and engineer-
ing calculations, research and de-
velopment activities, statistical
and actuarial analysis, accounting
procedures, and education,

(For more information, circle 42
on the Readers Service Card.)

AEROSPACE COMPUTER
FAMILY BY HONEYWELL

A family of aerospace digital
computers, currently in an advanced
design stage, have been announced
by Honeywell's Aeronautical Divi-
sion, St. Petersburg, Fla, The
series will consist of eight basic
models numbered from the ADEPT 101
through ADEPT 108, The ADEPT
series was defined as a "building
block" design, achieved primarily
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through separation of input/output,
signal transfer and computing
functions into major modular units
called applique modules, signal
transfer unit and central processor
unit.

The new computers encompass
three new computer concepts and
predicted mean time between fail-
ure of up to 10 years, The three
new concepts were listed as modu-
lar adaptive organization, advanced
integrated circuit packaging tech-
nique and Orthocore memory.

Computing modules, chosen as
an example of the adaptive organ-
ization of ADEPT, are each capable
of performing any other computing
module's task. Each module is a
versatile general-purpose computer
without memory but with complete
access to a common memory. In a
system with four modules, three
could fail and the fourth would
continue to work the problem with
loss of speed the only penalty.

The new packaging technique
was described as a method of "in-
tegrating”" integrated circuits to
result in a device called MICPAK
(Molecular Integrated Circuit
Package). Where present inte-
grated circuit packages typically
contain a single chip representing
one circuit, Honeywell is prepar-
ing MICPAKs that contain 25 inte-
grated circuits (400 transistors
and 250 resistors), all connected
without a single solder or weld.

Orthocore memory is an easily
produced, low cost, three-dimen=-
sional film memory with high speed,
non-destructive readout,

The largest model of the series
will have approximately 10 times
the memory size, computing speed
and ‘input/output of the smallest.
(Typical speeds for the ADEPT
family will range from 1.25 micro-
seconds to 10 microseconds for
add/subtract functions and 7.5
microseconds to 60 microseconds
for multiply.) Since all basic
elements of the computers will be
off-the-shelf modules, users will
be able to buy just the capacity
needed for a specific mission,
(For more information, circle 44
on the Readers Service Card.)

BURROUGHS E2100
DIRECT ACCOUNTING MACHINE

A new series of electronic
computers has been developed by
Burroughs Corporation, Detroit,
Mich,, Five basic models in the new
family have been introduced — ad-
ditional models will be announced
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during 1964. All five models have
the ability to read and write al-
phanumeric data on magnetic striped
ledgers, and a choice of punched
card or punched paper tape output,

The E2100 Direct Accounting
Computer is aimed at both the top
of the accounting machine market
and the low end of the data pro-
cessing market. It is available
with either 40 or 100 words of
magnetic core internal memory,
none of which is required for pro-
gram storage, All memory addresses
may be selected automatically or at
random direct from the control con-
sole keyboard. Operating speeds

are comparable to those of many
medium-to-large scale computers.

)

— The electronic unit of
the E2100, shown here with
table top cover removed,
contains the 167 circuit
boards that make up the
computer's circuitry, and
its 100 word ferrite core
memory. No temperature or
humidity controls are.re----
quired.

The E2100 has automatic deci-
sion-making capabilities made poss-
ible by instantaneous status checks,
a programmed "All Totals" key
that completely and automatically
prints out the entire memory con-
tent in 35 seconds, and floating
decimal indicator lights, The
standard carriage width provides
for a printing line of 220 alpha
and numeric characters. The par-
allel printer makes possible a
maximum capacity printing speed of
up to 66 characters per second,
with an average speed range of 20
to 40 characters per second.

The new computer will be manu-
factured at Burroughs plant in
Plymouth, Mich., First deliveries
of the product are scheduled for
the third quarter of this year,
(For more information, circle 43
on the Readers Service Card.)
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——
Analog
__

GPS 10000

A high-speed, general purpose
analog computer has been developed
by the GPS Instrument Co., Newton,
Mass. The new GPS 10000 combines
the convenience of removable patch-
boards with high-speed operation.
A basic amplifier with bandwidth
from d.c. to over one megacycle
per second is used in the new
system,

— GPS 10000 analog
computer,

All analog information is
brought to a central control con-
sole and terminated at a removable,
shielded patchboard, Command sig-
nals are brought to a separate re-
movable control board in the con-
trol center, Separation of the
analog and command information
permits expansion of the system
to a complement of nearly three
hundred amplifiers.

The GPS 10000 has all-elec-
tronic mode control ‘and switching.
It operates equally well in real
time and in compressed and is di-
rectly compatible with digital
systems for hybrid computation,

A full line of computing elements
is available,

(For more information, circle 46
on the Readers Service Card.)

Software

D-CAL

As the result of a recognized
need for an efficient punched card
simulator, the Data Processing
Services Department of The Diebold
Group, New York, N.Y., in coopera-
tion with the Financial Publishing
Company, Boston, Mass., has devel-
oped the D-CAL program generator
system., The Diebold Calculating

System,is a simplified programming
language for IBM 1400 series
computers,

As the transition is made from
punched card operation to an inte-
grated computer system, the data
processing department is faced with
the need to prepare reports outside
the scope of regularly scheduled
program development and operation.
The need of a set of EAM panels
for a one-time job still exists,
Using D-CAL, experienced EAM per-
sonnel can be trained in a matter
of hours to apply unit record tech-
niques to problem solving on the
computer,

D-CAL combines three opera-
tions into a single computer sys-
tem: card data validation; card
data calculation; and card data
printing, listing or tabulation,
The result is an effective program
operating at input/output equip-
ment speed,

The system is available as a
punched card equipment simulator
or as a tape or disk system
generator,

(For more information, circle 48

.on the Readers Service Card.)

BOND TRADE ANALYSIS PROGRAM

A new series of computer in-
structions, called the Bond Trade
Analysis Program, has been devel-
oped by C, H. McCormack, senior
industry analyst for IBM's Data
Processing Division, White Plains,
N.Y. The program, designed spe-
cifically for use by banks, can
determine the precise financial
effect, in seconds, of potential

-.bond trades on a bank's portfolio.

The program enables an IBM
1401 data processing system to an-
alyze any number of bank-owned
bonds against up to ten contem-
plated purchases, The 1401 com-
puter, under control of the pro-
gram, takes into consideration
time factors, interest income, am-
ortizations, capital gains, taxes,
tax savings and sale proceeds for
each bond involved in a proposed
trade., It also considers such
information as the type of tax
year being experienced by the bank,
the type of bonds involved and
whether or not there is a call date
The result of this analysis is
printed out in terms of dollar
return,

The Bond Trade Analysis Pro-
gram is available without charge
to users of the IBM 1401 data pro-

cessing system,

(For more information, circle 49
on the Readers Service Card.)
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PERSONNEL RECORDS SYSTEM
DEVELOPED BY CSC

A comprehensive computer pro-
gramming system for maintenance
and reporting on personnel records
is being offered by Computer Sci-
ences Corporation, Los Angeles,
Calif,, to users of the IBM 1401
computer, The system, developed
by CSC and Standard Oil Company of
New Jersey, was designed for use
by Jersey Standard's overseas 1401
installation.

The CSC system, known as the
1401 Extract and Retag Subsystem,
consists of three basic programs.
The first converts personnel trans-
action records (additions, changes,
and deletions) from cards to tape
and checks the transaction for ac-
curacy. The second program main-
tains the personnel record files,
The third program provides the
user with complete reports of job
and salary histories reflecting
current changes in the file. A
supplementary program permits ex-
traction of personnel data for
multiple reports during the course
of a single computer run.

Knowledge of programming is
not required by computer users for
the subsystem's operation. Inform-
ation concerning additional reports
which may be needed is recorded in
the computer's main memory and
directly interpreted by the pro-
gram during the course of a single
run,

The off-the-shelf programming
system from CSC is available for
immediate use by business and
scientific corporations and is
especially applicable to large
companies and their affiliates re-
quiring conversion of personnel
records from tabulating cards to
magnetic tape.

(For more information, circle 50
on the Readers Service Card.)

R
Data Transmitters

and A/D Converters
]}

VERBAL TELEPHONE REPLY
FROM COMPUTER POSSIBLE
WITH AUDIO RESPONSE UNIT

The IBM Corporation, White
Plains, N.Y., has developed a new
system that provides information
from a computer in the form of
spoken words. The IBM 7770 audio
response unit can be linked to five
different types of IBM computers.
Use of the telephone as the input/
output device broadens the number

of businessmen to whom the millions
of business facts within a computer
will be directly available.

A vocabulary of words and
sounds is recorded by human voice
and stored on a magnetic drum
within the IBM 7770, When an in-
quiry is dialed on the telephone
— in the form of coded digits —
words are retrieved by magnetic
read heads and assembled in se-
quence by the 7770 to form a verbal
answer, This is immediately trans-
mitted back to the dialing phone,.

— Engineer gets a tele-
phone reply to an infor-
mation inquiry from the
new IBM 7770 audio re-
sponse unit. Magnetic
recording drum is shown
in uncovered panel,

The voice vocabulary stored
in the 7770 consists of 32 words
and can be expanded to 126 words
depending on the flexibility needed
by a company to answer requests for
information. (The user selects his
own vocabulary, suited to the needs
of his specific type of business or
industry.) Information needed to
answer requests may be stored on
the IBM 1311 disk storage drive or
on the 1301 or 1302 disk storage
units,

The 7770, available in two
models, is designed for use in such
businesses as banking, insurance,
finance, manufacturing and retail,
where activities require immediate
information regarding the status
of accounts, for efficient trans-
action of business,

(For more information, circle 56
on the Readers Service Card.)

ADA CONVERTER SYSTEM
FOR HYBRID
DATA PROCESSING FIELD

Digital Equipment Corp., Mayn-
ard, Mass,, has developed a new ADA
Converter System, Type ADA-1, which
permits fast, real-time, two-way
data conversion between digital and
analog computers. Conversion times
are 5 microseconds for A/D and 2
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microseconds for D/A. Maximum
sample rate for D/A or A/D con-
version is 200 kc; for interlaced
conversions, 100 kc, Digital
word length is.10 bits.

Type ADA-1 includes all equip-
ment needed to perform the func-
tions of a complete hybrid com-
puter linkage system. It is com-
patible with Digital's Programmed
Data Processor-1 computer and most
analog computers.

Single words or blocks of
words can be transferred, as spe-
cified by the digital computer
program, The program also speci-
fies the rate of data transfer and
the packing density mode. Low
density transfers one 10-bit con-
verter word per computer word.
High packing density, when speed
is of the essence, rounds the con-
verter output into nine-bit words
to permit two conversions per
digital transfer,

(For more information, circle 55
on the Readers Service Card.)

LOW-PRICED DIGITRONICS
DATA TRANSMISSION SYSTEM

A new low-priced electronic
system for the inexpensive trans-
mission of data over telephone
lines from any number of remote
points to a central point, has
been announced by the Digitronics
Corporation, Albertson, N.Y, The
new system consists of Dial-o-
verter paper tape terminals (D508S
and DSOBR) which transmit data
over the regular dial telephone
network at a speed of 750 words
per minute,

— The D508S terminal is
shown at the left; the
receiver, DS08R, at the
right.

The new system optionally in-
cludes vertical and longitudinal
parity checks to flag any errors
made in transmission. The D508S
includes a photo-electric paper
tape reader; the DS08R includes a
paper tape punch which creates a
duplicate of the tape transmitted.
Both terminals are desk-top in size.
(For more information, circle 53
on the Readers Service Card,)
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Memories

RCA “‘RACE”

The Radio Corporation of Amer-
ica, New York, N.Y., has announced
a computer mass memory system
called RACE (Random Access Computer
Equipment) which has a data capac-
ity of some 5.4 billion characters
— at on-tenth the cost, or less,
of previous devices, The new mem-
ory system can retrieve a number,
letter or other data character in
a fraction of a second.

RACE operates under the com-
mand of the RCA 3301 Realcom com-
puter or the smaller RCA 301, It
handles a two-way flow of data by
means of electric typewriters,
high speed printers, punched cards
or tape, cathode ray tubes and
other visual display units, It
can communicate with remote in-
quiry and input stations via tele-
phone or telegraph lines,

The memory consists of a bank
of removable magazines each hold-
ing 256 flexible magnetic cards on
which information is recorded.
Each card contains 166,400 data
characters on a flat magnetic sur-
face 16 inches long and 4.5 inches
wide, The card has 128 recording
channels, separated into address-
able blocks, Each card is dis-

tinctively edge-notched for pur-
poses of selection.

— Miss Pat Keefe is
shown holding a maga-
zine which houses 256
magnetic cards such as
those displayed diagon-
ally in the foreground,

Specific records are called
for by a computer-command specify-
ing the appropriate magazine, card,
channel and block, When signaled
by the computer, a card is removed
from its magazine, entered into a
raceway and onto a spinning drum,
where it is electronically sensed
by a battery of "read-write" heads,
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in thousandths of a second. There
are from one to 16 interchangeable
magazines per read-write station,
and from one to eight RACE units
per total system,

This modular approach makes
RACE a flexible storage and ‘re-
trieval device, expandable from
340-million to 5.4-billion charact-
ers. Controls linking the unit
with either the RCA 3301 Realcom
or the RCA 301 systems are avail-
able in either single unit or mul-
tiple unit models, permitting the
user to satisfy his particular ap-
plication requirements. First
customer shipment is scheduled for
this year.
(For more information, circle 57
on the Readers Service Card.)

CORE MEMORY, KD-5030

A solid-state buffer core mem-
ory device has been developed for
command and control systems by the
ITT Kellogg Communications Systems
Division (division of ITT Corpora~
tion), Chicago, I1l., It is a com-
pact, printed-circuit unit that
accepts parallel digital data at
up to 10,000 bits per second., The
data are then checked for vertical
parity and stored in a magnetic
core unit having a capacity of 256
characters.

When the memory is loaded, the
data are read out to verify char-
acter storage and the buffer de-
livers the information to a printer
or a display unit at a rate dic-
tated by the output device., Typi-
cal applications include storage
for output printer and display de-
vices and use as a store-and-
forward unit,

(For more information, circle 39
on the Readers Service Card.)

S
Input-Output
I

HR-100-1 XY RECORDER

A low cost recorder, the new
HR-100~1 XY, has been developed by
the Houston Instrument Corp., Bell-
aire, Texas. This recorder has an
electric pen lift, zener reference
voltages, 0.25% accuracy, constant
100K input impedance, 1 mv/in sen-
sitivity, 73 db common mode rejec-
tion and snap-on refillable pen
assembly,

For applications not requir-
ing 1 mv/in sensitivity, an even
less expensive model, HR-100-10,

has all the characteristics of
the 100-1 with 10 mv/in sensitivity,

HR-100 X-Y RECORDER

AN houston Inatrument corornton

— HR-100 X-Y Recorder

Both recorders are designed
with complete accessibility to all
electrical and mechanical com-
ponents. All mechanical components

.are mounted on the recording bed

which swings into a vertical posi-
tion for free access to the me-
chanical assembly and the X & Y
axis amplifiers. The amplifiers,
using plug-in wiring connectors,
are constructed as self-contained
units with independent power sup-
plies. They are completely inter-
changeable.

(For more information, circle 60
on the Readers Service Card.)

PORTABLE TAPE TRANSPORT

A portable tape transport has
been developed by Genisco Data, a
division of Genisco Technology
Corporation, Compton, Calif, The
new transport, Model 10-126, has
a selectable 2-speed tape drive,
local and remote controls and
ease of loading. The device,
weighing 48 pounds, packs 14 chan-
nels of record and reproduce cap-
ability in less than one cubic
foot,

The tape transport has a capacw
ity of 2400 feet of 1 mil, 1/2" or
1" tape. Tape speed ranges from

1 7/8 to 60 ips in standard incre-
ments, with full FM, direct or
digital recording capability. A
"Cobelt" tape drive system assures
positive tape drive without pinch
rollers, pressure pads or stresses
on the magnetic tape., The system
uses a continuous polyester belt
to move the tape over the magnetic
heads for optimum tape-to-head
contact.

(For more information, circle 66
on the Readers Service Card.
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Can you teach an old dog

Maybe not. And maybe we
can't, either.

But we can teach people
(young or old) new skills—
the skills of data processing.

In fact, we've taught so
many so well that graduates
of Automation Institutes
hold jobs with 50 of Ameri-
ca’s 60 largest industries, 31
of the country’s largest
banks, and 21 state universi-
ties. Not to mention thou-
sands of other businesses
and federal, state, and muni-
cipal agencies.

In short, the list is long—and
distinguished. It's an im-
pressive endorsement of our
teaching methods and our

care in selecting only high-
aptitude students from
among those who want to
enroll.

Automation Institutes can
help you in two ways. By
training (often more eco-
nomically than you can)
your present personnel in
new or advanced skills. Or by
working with you to fill your
personnel requirements.

Our schools offer courses
that range from card punch
operating to computer pro-
gramming. And all schools
provide, without cost, a com-
prehensive placement serv-
ice for graduates and inter-
ested employers.

new tricks?

Today, with 50 centers
throughout the United States
(and 50,000 alumni), Auto-
mation Institutes comprise
the world’s largest organiza-
tion devoted exclusively to
education for automated
data processing.

To find out what we can do
for you and for your or-
ganization (and to get ac-
quainted with our other con-
vincing, carefully computed
facts and figures), contact
your nearest Automation
Institute.

No dogs allowed. But men,
women, precocious children,
and serious inquiries are al-
ways welcome.

‘Q’ AUTOMATION INSTITUTE OF AMERICA

EDUCATION IN AUTOMATION

Columbus, Ohio
Dallas, Texas
Dayton, Ohio

National Headquarters:
821 Market Street,
San Francisco 3
Automation Institutes
located in:

Atlanta, Georgia
Baltimore, Maryland
Birmingham, Alabama
Chicago, Illinois
Cincinatti, Ohio
Cleveland, Ohio

Houston, Texas

Denver, Colorado

Des Moines, Iowa
Detroit, Michigan
Erie, Pennsylvania
Fort Worth, Texas
Hempstead, New York

Huntsville, Alabama

Kansas City, Missouri
Long Beach, California
Los Angeles, California
Lynchburg, Virginia
Memphis, Tennessee
Miami, Florida
Milwaukee, Wisconsin
Minneapolis, Minnesota
Newark, New Jersey
New Orleans, Louisiana
Oakland, California
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Ogden, Utah

Omaha, Nebraska
Philadelphia, Pa.
Pittsburgh, Pa.
Portland, Oregon
Raleigh, North Carolina
Rochester, New York
Sacramento, California
St. Louis, Missouri
Salt Lake City, Utah
San Diego, California

San Francisco, California
San Jose, California
Santa Maria, California
Seattle, Washington
Tampa, Florida

Toledo, Ohio

Topeka, Kansas

Tulsa, Oklahoma
Washington, D. C.

West Palm Beach, Fla.
White Plains, New York

Circle No. 83 on Readers Service Card

47




Newsletter

‘BUSINESS NEWS

BOXSCORE OF SALES AND PROFITS FOR COMPUTER FIELD FIRMS

CEA presents below comparative operating results
for firms of interest to computer people, as distilled from the latest group of news releases.

COMPANY PERIGD SALES CHANGE PROFITS CHANGE NOTES
Current period ) Current period %)
Previous period Previous period
Burroughs Corp. Year ending $390, 774,000 (-8%) $8,509,000 (-10.5%)|{President Eppert said
December 31, 1963 $424,681,000 $9,493,000 the decrease in defense
revenues accounted for
the lower sales volume.
Control Data Six months ending $46,416,226 +77%) $6,879,130 (+214%){ President Norris
December 31, 1963 $26,244,692 $2,196,796 singled out the con-
tinued orders for the
3600 and 3200 computer
systems.
Data Products Nine months $4,932,660  (+147%) $470, 767 President Tomash an-
: ending $1,996,237 -$835,749 (Loss) nounced an order back-
Dacember 28,1963 log of $4,144,247, up
137% from $1,748,860
at the close of the
1962 period.
General Kinetics | Seven months $1,143,941  (+260%) $63,538 President Gutterman
ending $442,638 ~-$30,670 (Loss) noted "increased accept-
December 31, 1963 ance of our methods and
equipment for the re-
habilitation of mag-
netic tape".
Honeywell Year ending $648,437,141 (+9%)| $34,669,807 (+29%)|Chairman Wishart said
December 31, 1963 $595,913,251 $26,883,371 "Our EDP Division is
now the fastest grow-
ing segmentofHoneywelly
IBM 1Year -ending $2,059,610,111 (+7%)| $589,363,527 (+19,2%)| IBM noted a 33% decrease
December 31, 1963] $1,925,221,857 $494,387, 268 in income from military
) products and a 'slight
upward trend' toward
purchase rather than
lease of its DP
equipment .
Packard-Bell Three months $12,617,000 (-12%) $471,000 (~2,8%)|Chairman Bell noted
ending $14,275,000 $484,000 that the drop in sales
December 31,1963 was due to a decline in
defense and space
business.
Potter Instrument |Twenty-four $5,274,198  (-1.9%) $254,063 (+1.6%)|Potter offered no ex-
weeks ending 55,375,944 $250,911 planation for the unus-
December 14,1963 ual accounting period.
RCA Year ending $1,780,000,000 (+2%) | $65,000,000 (+25%) | RCA expects its EDP di-
.|Dscember 31, 1963 | $1,745,000,000 $52,000,000 vision will become
profit making by
Fall '64.
Xerox Year ending $176,036,387 (+52.8%) | $49,553,224  (+64.3%)|President Wilson said
Dzcember 31, 1963 5115,220,085 $30,157,988 Rank Xerox Ltd., the
firm's overseas affili-
ate, increased revenuces
149% in 1963,
48
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CALENDAR OF

COMING EVENTS

Mar. 4-6, 1964: Honeywell 800 Users Association Spring‘
Meceting, Sir Francis Drake Hotel, San Francisco, Calif.

Mar. 17-19, 1964: Spring Meeting of General Electric Com-
puter Users Group, GET, El Antonio Motor Hotel and
Country Club, San Antonio, Tex.; contact John A. Lever,
Program Chairman, Pillsbury Co., Minneapolis, Minn.

Mar. 17-19, 1964: Symposium on Statistical Association
Methods for Mechanized Documentation, National Bu-
reau of Standards, Washington, D. C.; contact Mary
Elizabeth Stevens, National Bureau of Standards, Wash-
ington, D. C. 20234.

Mar. 19-20, 1964: First Annual Meeting and Technical
Forum of the Numerical Control Society, Hotel Com-
modore, New York City; contact Jerry Singleton, Execu-
tive Secretary, Numerical Control Society, 122 E. 42 St.,,
New York, N. Y. 10017. .

Mar. 23-26, 1964: IRE International Convention, Coliseum
and New York Hilton Hotel, New York, N. Y.; contact
E. K. Gannett, IRE Hdgs., 1 E. 79 St., New York 21, N. Y.

April 7, 1964: Control Data 160 and 160-A Users Group
(SWAP) Meeting, Hilton Hotel, Albuquerque, N. M.;
contact J. L. Tischhauser, Organization 7242, Sandia
Corp., P. O. Box 5800, Albuquerque, N. M.

April 8-10, 1964: Control Data Large Scale Computer
Users Group (CO-OP) Meeting, Hilton Hotel, Albu-
querque, N. M.; contact J. L. Tischhauser, Organization
7242, Sandia Corp., P. O. Box 5800, Albuquerque, N. M.

April 13-15, 1964: 3rd Symposium on Micro-Electronics,
Chase-Park Plaza Hotel, St. Louis, Mo.; contact H. H.
Margulies, P. O. Box 4104, St. Louis, Mo. 63136.

April 15-17, 1964: Spring Meeting of Honeywell 400 Users
Association, Executive House, Chicago, I1l.; contact Nor-
man P. Teich, Honeywell EDP, 60 Walnut St., Wellesley
Hills, Mass. 02181.

April 2022, 1964: Univac Users Association Spring Con-
ference Meeting, Sheraton-Chicago Hotel, Chicago, Ill.;
contact David D. Johnson, UUA Secretary, Ethyl Corp.,
100 Park Ave., New York 17, N. Y.

April 20-24, 1964: Institute on Research Administration,
The American University, 1901 F St., NNW., Washington
6, D. C.; contact Marvin M. Wofsey, Asst. Director,
Center for Technology and Administration, The Ameri-
can University, Washington 6, D. C.

April 21-23, 1964: 1964 Spring Joint Computer Conference,
Sheraton-Park Hotel, Washington, D. C.; contact Zeke
Seligsohn, Pub. Rel. Chairman, 1964 SJCC, 326 E. Mont-
gomery Ave., Rockville, Md.

April 2224, 1964: SWIRECO (SW IRE Conf. and Elec.
Show), Dallas Memorial Auditorium, Dallas, Tex.

May 5-6, 1964: 5th National Symposium on Human Fac-
tors in Electronics, San Diego, Calif.; contact Wesley
Woodson, Convair Astron. Div., San Diego, Calif.

May 11-18, 1964: NAECON (National Aerospace Electron-
ics Conference), Biltmore Hotel, Dayton, Ohio; contact
ILFLE Dayton Office, 1414 E. 3rd St., Dayton, Ohio.

May 12-14, 1964: Annual General Mceting of POOL (Users
ol General Precision Computers), Palmer House, Chicago,
1l.; contact Dr. Roebert L. Stearman, C-E-I-R, Inc,, 9171
Wilshire Blvd., Beverly Hills, Calif., or Al Erickson, Gen-
crial Precision, Inc., 808 Western Ave., Glendale, Calif.

May 25-27, 1964: 10th National ISA Aero-Space Instru-
mentation Symposium, Biltmore Hotel, New York, N. Y.;
contact J. K. Stotz, Jr.,, Grumman Aircraft Engineering
Corp., Bethpage, L. I, N. Y.
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PROGRAMMED INSTRUCTION

for

REQUIRED COBOL - 1961

A Basic Systems Self-instructional Program

for Managers and Programmers.

TEACH YOURSELF COBOL
— at your own facility.

— with your skill level assured

by programmed instruction.

AVAILABLE NOW ON A
PER-COPY BASIS!

1-10 copies: $90. per copy
11-50 " $80. "
50-100 “ $65. "
Over 100 “  $50. "

TRY THE FOLLOWING ONE-FRAME PROGRAM
AND SEND IT TO US FOR YOUR REINFORCEMENT!

Send me: “Correct Response”
to:
copies of COBOL
COBOL Spec. Sheet
Spec. Sheets on other systems and
management programs:
Binary Arithmetic-
PERT
Evaluating Financial Rpts.
Effective Listening = = ~
E 2 =
All of the above answers. 2 | S

BASIC SYSTEMS
INCORPORATED

EXECUTIVE OFFICES: 2900 BROADWAY NEW YORK
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MONTHLY COMPUTER CENSUS

computer census monthly, so that it will serve as a
"box-score” of progress for readers interested in fol-
lowing the growth of the American computer industry.

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
vendors have come into the computer market, and
familiar machines have gone out of production. Some
new machines have been received with open arms by
nsers —-— others have been given the cold shoulder.

Most of the figures are verified by the respec-
tive manufacturers. In cases where this is not so,
estimates are made based upon information in the ref-
erence files of COMPUTERS AND AUTOMATION. The figures
are then reviewed by a group of computer industry
cognoscenti.

To aid our readers in keeping up with this mush-
rooming activity, the editors of COMPUTERS AND AUTO-
MATION present this monthly report on the number of
American-made general purpose computers installed or
on order as of the preceding month. We update this

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

AS OF FEBRUARY 15, 1964

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 19 8
Advanced Scientific
Instruments ASTI 210 Y $2850 4/62 15 2
ASI 2100 Y $3000 12/63 2 3
Autonetics RECOMP II Y $2495 11/58 86 X
RECOMP III Y $1495 6/61 23 X
Bunker-Ramo Corp. TRW-230 Y $2680 8/63 10 X
RW-300 Y $6000 3/59 35 X
TRW-330 Y - $5000 12/60 26 5
TRW-340 Y $6000 12/63 2 7
TRW-530 Y $6000 8/61 20 X
Burroughs 205 N $4600 1/54 62 X
220 N $14,000 10/58 45 X
E101-103 N $675 1/56 125 X
E2100 Y $535 8/64 0 25
B250 Y $4200 11/61 40 10
B260 Y $3750 11/62 68 57
B270 Y $7000 7/62 58 44
B280 Y $6500 7/62 84 55
B5000 Y $16,200 3/63 24 13
Clary DE-60/DE-60M Y $525 2/60 160 3
Computer Control Co. DDP-19 Y $2800 6/61 3 X
DDP-24 Y $2750 5/63 4 41
-SPEC Y $800 5/60 10 X
Control Data Corporation G-15 N $1000 7/55 306 X
6-20 Y $15,500 4/61 26 1
160/160A Y $1750/$3000 5/60 & 7/61 340 25
924/924A Y $11,000 8/61 22 9
1604/1604A Y $35,000 1/60 55 12
3600 Y $52,000 6/63 11 17
3400 Y $32,000 11/64 0 2
3200 Y $9000 5/64 0 28
i 6600 Y $150, 000 2/64 0 3
Digital Equipment Corp. PDP-T Y Sold only 11/60 48 8
"~ about $120,000
PDP-4 Y Sold only 8/62 23 13
about $60,000
PDP-5 Y Sold only 9/63 7 21
about $25,000
PDP-6 Y Sold only 7/64 0 1
] about_$300,000
Qlftronics. Inc. ALWAC IIIE N $1820 2/54 28 X
ﬁrlden 6010 Y $650 6/63 72 73
General Electric 210 Y ~ $16,000 7/59 72 4
215 Y $5500 11/63 12 18
225 Y $7000 1/61 160 40
235 Y $10,900 12/63 2 10
425 Y $6500 7/64 0 19
435 Y $12,000 10/ 64 0 7
455 Y $18,000 6/ 65 0 1
465 Y $24,000 6/65 0 0
50 COMPUTERS and AUTOMATION for March, 1964



NUMBER OF

NAME OF NAME OF SOLID AVERAGE MONTHLY DATE OF FIRST NUMBER OF UNFILLED
MANUFACTURER COMPUTER STATE? RENTAL INSTALLAT ION INSTALLATIONS  ORDERS
General Precision LGP-21 Y $725 12/62 82 40
LGP-30 semi . $1300 i 9/56 445 3
RPC-4000 Y $1875 1/61 100 3
Honeywell Electronic Data
Processing H-200 Y $4200 3/64 0 340
H-290 Y $3000 8/61 9 X
H-400 Y $5000 12/61 08 33
H-610 Y $3500 9/63 2 9
H-800 Y $22,000 12/60 59 5
H-1400 Y $14,000 1/64 1 11
H-1800 Y $30,000 1/64 2 7
DATAmatic 1000 N - 12/57 5 X
AW Electronics, ILnc. AW-15K Y $490 6/63 2 3
TBM 305 N $3600 12/57 590 X
650-card N $4000 11/54 440 X
650-RAMAC N $9000 11/54 95 X
1401 Y $3500 9/60 6500 800
1401-G Y $1900 5/64 0 700
1410 Y $12,000 11/61 275 220
1440 Y $1800 4/63 530 2700
1460 Y $9800 10/ 63 130 350
1620 Y $2000 9/60 1440 70
701 N $5000 4/53 1 X
7010 Y $19,175 10/63 7 25
702 N $6900 2/55 2 X
7030 Y $160,000 5/61 7 1
704 N $32,000 12/55 50 X
7040 Y $14,000 6/63 28 60
7044 Y $26,000 6/63 16 16
705 N $30,000 11/55 102 X
7070, 2, 4 Y $24,000 3/60 448 105
7080 Y $55,000 8/61 62 20
709 N $40,000 8/58 12 X
7090 Y $64,000 11/59 7 10
7094 Y $70,000 9/62 225 70
7094 11 Y $76,000 4/64 0 140
ITT 7300 ADX Y $25,000 7/62 8 2
Monroe Calculating Machine Co. Monrobot IX N Sold ogly - 3/58 169 X
5800
Monrobot XI Y $700 12/60 351 189
National Cash Register Co. NCR - 304 Y $14,000 1/60 26 0
- 310 Y $2000 5/61 44 5
- 315 Y $8500 5/62 149 105
- 390 Y $1850 5/61 525 210
Packard Bell PB 250 Y $1200 12/60 150 10
PB 440 Y $3500 2/64 0 10
Philco 1000 Y $7010 6/63 14 10
2000-212 Y $52,000 1/63 6 6
-210, 211 Y $40,000 10/58 19 6
Radio Corp. of America Bizmac N -/56 4 X
RCA 301 Y $6000 2/61 394 152
RCA 3301 Y $20,000 7/64 0 7
RCA 501 Y $15,000 6/59 94 5
RCA 601 Y $35,000 11/62 3 3
Scientific Data Systems Inc. SDS-910 Y $2000 8/62 43 42
SDS-920 Y $2700 9/62 31 15
SDS-930 Y $4000 4/ 64 0 5
SDS-9300 Y $7000 4/64 ) 0 2
UNIVAC I1&11 N $25,000 3/51 & 11/57 37 X
Solid-State II Y $8500 9/62 37 8
III Y $20,000 08/62 50 395
File Computers N $15,000 8/506 18 X
Solid-State 80,
90, & Step Y $8000 0/50 365 g
418 Y $11,000 6/63 2 6
490 Y $26,000 12/61 26 22
1004 Y $1500 2/63 900 1500
1050 Y $7200 9/63 17 178
1100 Series (ex-
cept 1107) N $35,000 12/50 18 X
1107 Y $45,000 10/62 15 13
LARC Y $135,000 5/60 2 X
X = no longer in production TOTALS 17,466 8930
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ASPECTS OF THE THEORY
OF ARTIFICIAL INTELLIGENCE

Edited by Dr. C.A. Muses. Proceedings
of the First International Symposium on
Biosimulation.

“The thinking of most of the gentlemen
in this volume -~ McCulloch, Ashby, von
Foerster, MacKay, Pask, Schutzenberger
— is by now well-known to readers in
this field; it is distinguished by its
serious philosophical level, by its articu-
late imaginativeness and by a specula-
tiveness that is nevertheless grounded
in deep scientific knowledge and expe-
rience . . ."” — ELECTRONICS

Partial contents: Learning in a Nondigi-
tal Environment = The Self-Reproducing
System = Storage and Manipulation of
Information in Random Networks = Cir-
cuitry of Clues to Platonic Ideation =
Theoretical Models of Space Perception
= The Logic of Biosimulation = Random
Assembly of Logical Elements = On
Microelectric Components, Interconnec-
tions, and  System Fabrication.

293 pages $10.00

BIOLOGICAL PROTOTYPES
AND SYNTHETIC SYSTEMS,
Volume 1

Edited by Eugene E. Bernard and Morley
R. Kare. Proceedings of the Second An-
nual Bionics Symposium.

‘', .. Many articles of direct interest on
bio-logic, electronic, theoretic, and other
models of biologic functions; those-in-
terested in bionics will want this book.”

—ELECTRONICS

Partial contents: Bio-Logic = A Model of
Visual Space w» Statistical Learning
Models for Behavior of an Artificial Or-
ganism = Design of an Analog Ear = An
Electronic Model of the Limulus Eye =
Recognition of the Spoken Word by
Machine = Associative Storage and Re-
trieval of Digital Information in Net-
works of Adaptive “Neurons” = A Mathe-
matical Model for Visual Perception =
A Computer Simulation of Pattern Per-
ception and Concept Formation » Evalua-
tion of a Class of Pattern Recognition
Networks = Design Studies of Condi-
tional Probability Computers = A Self-
Organizing Binary Logical Element =
First-Order Experimental Concept Forma-
tion = Kinematic and Tessellation Models
of Self-Repair = Microwatt Transistor
Circuits-A Solution of the Heat Problem
in Ultralarge Computers.

409 pages $15.00

P PLENUM PRESS
0 :221 W. 17th St.. New York, N.Y. JUUH
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BOOKS AND
OTHER
PUBLICATIONS

Moses M. Berlin
Allston, Mass.

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.

Gray, Harry J. / Digital Computer En-
gineering / Prentice-Hall, Inc, Engle-
wood Cliffs, New Jersey / 1963, printed,
381 pp, $16.00

This book discusses digital circuit the-
ory, signal transmission, and statistical and
reliability considerations with a view to-
wards digital computer design. The chap-
ters include: Organizational Principles of
Computer Design, Combinational Logic,
Sequential Logic and Timing, Digital
Computer Circuits, Digital Computer Cir-
cuit Analysis, Circuit Design and Optimi-
zation, Application of Computers to the
Design of Computers, etc. The book con-
tains three appendices on semiconductor
diode theory, statistical considerations, and
lossless uniform transmission lines. The

author is an associate professor at the ’

Moore School of Electrical Engineering,
University of Pennsylvania. Index.
MAR—

Fribance, Austin E. / Industrial Instru-
mentation Fundamentals / McGraw-
Hill Book Co., Inc., 330 W. 42nd St.,
New York 36, N. Y. / 1962, printed, 776
PP, price ?

This book was written to assist the train-
ing of personncl to plan, design, install.
operate, and maintain complex systems
which produce materials of high quality,
i.e,, modern measuring instruments. Some
of the problems considered in this book
are: fundamental laws concerning forces,
force balance, and torque balance; laws of
electricity and electronics; principles em-
ployed in each of the various groups of
instruments; factors which make each
type of instrument installation successful.
Twenty-three chapters are divided into
two parts which are: “Principles Used in
Instrumentation,” and ‘“Instrumentation
in the Process Industry.” Among the spe-
cific chapters included are: “Basic Be-
havior of Materials,” “Electrical Circuits
and Devices,” ‘‘Pressure Measurements,”
“Electrical Transducers,” “Potentiometric
Devices,” and ‘“Industrial Measurements
with Radioisotopes.” Index.

Howerton, Paul W,, and David C. Weeks,
editors, and 13 contributors / Vistas in
Information Handling, Vol. I: The Aug-
mentation of Man’s Intellect by Ma.
chine / Spartan Books, 6411 Chillum
Place, N.W., Washington 12, D. C. /
1963, printed, 233 pp, price ?

This book contains a collection of pa-
pers dealing with augmenting man’s in-
tellect. Natural language, the means by
which this augmentation is symbolized, is
examined. The book also includes discus-
sions of associative memory, of models for
structural analysis of natural language,
and of empirical results of language data
processing. Ten papers include: “A Con-
ceptual Framework for the Augmentation
of Man’s Intellect,” *“Linear Associative
Information Retrieval,” “Structural Mod-
cls for Linguistic Automation,” “Auto-
matic Translation and Language Data
Processing,” “Problems of the Chemical
Literature and Some Solutions,” “The
Production of Critical Scientific Data,”
and ““Toward Integration of Engineering
Data Processing and Automatization of
Design.” References included with some
papers. No index.

e ——

e
r—————an

subcontract or . . .

the apparent price!

® LOGIC DESIGN
® SYSTEMS ANALYSIS .
® MATH MODELS

Dr. Ivan Flores

So. Huckleberry Dr.
Norwalk, Connecticut
® SOFTWARE INTEGRATION 203-847-2809

HOW DO YOU DESIGN A DIGITAL DEVICE?

You could use your present staff, hire a group, or

BUT YOU'D COME OUT AHEAD IF you used a consult-
ant. You'd save money because there would be

® No Overhead

® Efficient Service

® No Fallow Time

® Specialized, yet versatile, talent

The effective cost of a consultant is only one-third

SYSTEM REVIEW e
EQUIPMENT DESIGN e
FEASIBILITY ®
PROPOSALS

Circle No. 80 on Readers Service Card
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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.

October 8, 1963 (Continued)

3,106,650 / Sidney A. Bordelon, ]Jr.,
Anaheim, Calif. / Hughes Aircraft Co.,
Culver City, Calif., a corp. of Delaware
/ Gating Network.

3,106,683 / Cyrus J. Creveling, Oxon Hill,
Md. / United States of America as
represented by the Secretary of the
Navy / “Exclusive Or” Logical Circuit.

3,106,698 / Stephen H. Unger, Morris-
town, N. J. / Bell Telephone Labs.,
Inc,, New York, N. Y., a corp. of N. Y.
/ Parallel Data Processing Apparatus.

3,106,699 / Louis A. Kamentsky, Plain-
field, N. J. / Bell Telephone Labs., Inc.,
New York, N. Y., a corp. of N. Y. /
Spatially Oriented Data Processing
Apparatus.

3,106,702 / Munro K. Haynes, Poughkeep-
sie, and Newton F. Lockhart, Wapping-
ers Falls, N. Y. / LBM. Corp., New
York, N. Y,, a corp. of N. Y. / Magnetic
Shift Register.

October 15, 1963

3,107,343 / Arnold L. Poole, Endicott,
N. Y. / I.BM. Corp., New York, N. Y.,
a corp. of N. Y. / Information Re-
trieval System.

3,107,345 | Algirdas J. Gruodis, Hyde
Park, N. Y. / I.LB.M. Corp., New York,
N. Y, a corp. of N. Y. / Esaki Diode
Memory With Diode Coupled Readout.

3,107,346 / Daniel P. Darwin, Endicott,
and Donald K. Rex and Robert M.
Kellogg, Binghamton, N. Y. / LB.M.
Corp., New York, N. Y., a corp. of
N. Y. / Data Storage Apparatus.

October 22, 1963

3,108,256 / Werner Buchholz, Wappingers
Falls,”and Lawrence E. Kanter, Pough-
keepsie, N. Y. / LB.M. Corp., New
York, N. Y., a corp. of N. Y. / Logical
Clearing of Memory Devices.

3,108,257 / Werner Buchholz, Wappingers
Falls, N. Y. / I.B.M. Corp., New York,
N. Y, a cerp. of N. Y. / Locking and
Unlocking of Memory Devices.

3,108,266 / Bernard M. Gordon, Newton
and,Poebert P. Talambiras, Auburndale,
Mass. / Epsco, Inc., Cambridge, Mass.,
a corp. of Mass. / Signal Conversion
Apparatus.

October 29, 1963
3,109,068 / Richard K. Boyd, Wheat
Ridge, Colo., and Milton A. Clement,
James D, Confeld, and Thomas E.
Ellis, Rochester, N. Y. / General Dy-
namics Corp., Rochester, N. Y., a corp.
of Dclaware / Data Handling System.
3,109,162 / William Wolensky, Pough-
keepsic, N. Y. / LBM. Corp.. New

York, N. Y., a corp. of N. Y. / Data
Boundary Cross-Over and/or Advance
Data Access System.

November 5, 1963

3,109,933 / Dwight M. Baumann, Cam-
bridge, Mass. / Hydel Inc., Cambridge,
Mass., a corp. of Delaware / Photoelec-
tric High Scanning-Rate Digital Storage
and Readout Device.

3,110,015 /.Robert C. Minnick, Arcadia,
Calif. / Minncapolis-Honeywell Regu-
lator Co., Minneapolis, Minn., a corp. of
Delaware / Memory Circuitry for Digi-
tal Data.

3,110,017 / James E. Thornton, St. Paul,
Minn. / Sperry Rand Corp., New York,
N. Y., a corp. of Delaware / Magnetic
Core Memory.

3,110,018 / John Bernard James, Steven-
age, England / International Computers
and Tabulators, Ltd. (formerly The
British Tabulating Machine Co. Ltd.) /
Data Storage Devices.

November 12, 1963

3,110,087 / Jan A. Rajchman, Princeton,
N. J. / Radio Corporation of America,
a corp. of Delaware / Magnetic Stor-
age Device.

3,110,886 / Jan A. Rajchman, Princeton,
N. J. / Radio Corporation of America,
a corp. of Delaware / Magnetic Stor-
age Device.

3,110,887 / Witold M. Modlinski, Wood-
land Hills, Los Angeles, Calif. / Ampex
Corp., Redwood City, Calif., a corp. of
Calif. / Storage-State-Indicating Device.

3,110,888 / Wallace A. Kluck, Dallas, Tex.
/ Texas Instruments Inc., Dallag, Tex.,
a corp. of Delaware / Magnetic Switch-
ing Core Matrices.

November 19, 1963

3,111,580 / David E. Keefer, Houston,
Tex. / Sperry Rand Corp., New York.

PROGRAMMED
INSTRUCTION

FOR THE COMPUTER AGE

ENTELEK self-training courses insure a
thorough understanding of these im-

portant decision-making models.

W Sales Forecasting
® |nventory Management

W Project Scheduling with PERT and
CPM

M Analysis of Financial Statements

W Basic Economic Understanding

Send for free brochure, “Management De-
cision-Making”’
ENTELEK

Extension Division
Newburyport, Mass.
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NEW OUTPUT

from Prentice-Hall - -

® Programming and Wiring
the UNIVAC 1004 Card Processor:

A Self-Instructional Programmed Manual

Now you can start from scratch and teach
yourself flow-charting, prol%ramming. and wit-
ing on the UNIVAC 1004. This manual has
been study-tested in UNIVAC classes and has
effectively self-taught beginners basic programs,
advanced routine techniques and the use of
the standard generator. You'll quickly learn
how to use charts and forms am(i‘ master ma-
chine principles by working out over 200 care-
fully selected problems accompanied by ex-
tensive step-by-step explanations and examples.
By James A. Saxon, Saxon Research Corp. &
Richard W. Senseman, San Fernando Valley
State Coll., 272 pp., 200 illus., 815 x 11"
(Mar., 1964) paperbound, $7

® Real-Time Data Processing
Systems: Introductory Concepts

This elementary introduction stresses the de-
sign and programming of real-time systems.
In these systems, a continual dynamic inter-
action is required. Real-time systems are used
in applications where an immediate response
must be made to a large, fast-changing, com-
plex situation. Programmers, systems analysts
or systems engineers familiar with conventional
programming now can get clear-cut descriptions
of control programs, planning and testing for
real-time systems. In _addition, the priority
processing scheme for Project Mercury is dis-
cussed. By W. H. Desmonde, IBM Corp., 192
pb., illus., 6 x 9” (May, 1964) $7.95

Other “Self-Instructional
Programmed Manuals”

® Programming the IBM 1401

Saves you time and money by eliminating for-
mal training. Yox need no prior background
knowledge of the field, and you proceed at
your own pace. Over 200 problems (with cor-
rect answers) give you insight into techniques
and shore-cuts usually learned only by experi-
ence. By James A. Saxon, Saxon Research
Corp., & William S. Plette, United Research
.;‘;rw'ce;, Inc., 208 pp., illus., 6 x 9" (1962)

® COBOL

A self-contained, complete course. Starts with
the assumption that you know nothing about
data processing or about computer program-
ming. Doles out information in small portions,
progresses logically from one point to the next.
Features 34 lessons with 200 problems  and
answers. Explanations and examples are ex-
tensive. Complete understanding is assured.
By James A. Saxom, Saxon Research Corp.,
190 pp., 162 sllus., 815 x 11" (June, 1963)
paperbound, $6.50 .

® Programming the IBM 7090

This self-teaching manual enables you to learn
progmmmmt%l more quickly, with greater ease
and more thoroughly than_the usual lecture
techniques of instruction. Includes over 140
problems, to be worked - out, “with correct answ-
ers. For use on the IBM 7090 or 709 com-
puter. Also applicable to the newest 7094 and
to a lesser degree to the 704 computer. By
James A. Saxon, Saxon Research Corp., 210
pp., illus.,, 6 x9” (Jan., 1963) $9.

PRENTICE-HALL, INC.

Englewoed Cliffs, N. J,

Send me book(s) checked below for 10-days’
examination on apgroval. In 10 days I will
remit for book(s) I keep plus a few cents for
postage and insurance, and return unwanted
book(s). SAVE — We pay postage and in-
surance costs if you remit with this coupon —
same refund and return privilege,

[ Prog. & Wiring the UNIVAC 1004, $7.
[ Real-Time Data Processing Systems, $7.95
[ Prog. the IBM 1401, $9.

{1 COBOL, $6.50

O Prog. the IBM 7090, $9.

Name
Address

City Zone State

Send [J Free 1964 Catalog
[J Free Quarterly Book Bulletins
1 D-0000-Tb
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(Hlust. approx.
1/2 actual size)

Data Matrix No. DM—7538-40

Booths
Circle No.

..Cartridge Holders accommodate

The ideal solution to your readout indicator

problem:

MULTIPLE
INDICATORS

in a compact ‘“‘package’’— ready

to installin a minimum of space!

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

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,
automation, and miniaturization.

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

Data Strip
No. DSV-7538-10

Foremost Manufacturer of Pilot Lights

DIALIGHT

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

2729-31 at the IEEE Show
22 on Readers Service Card

N. Y, a corp. of Delaware / Memory
Updating.

3,111,651 / John D. Foulkes, Bernardville,
N. J. / Bell Telephone Labs., Inc., New
York, N. Y., a corp. of New York / Mag-
netic Core Matrix Apparatus.

3,111,652 / Norman C. Ford, Jr., Pough-
keepsie, N. Y. / L.LB.M. Corp., New York,
N. Y., a corp. of N. Y. / High Speed
Thin Magnetic Film Memory Array.

November 26, 1963

3,112413 / Norman S. Zimbel, Newton
Center, Mass. / Minneapolis-Honeywell
Regulator Co., Minneapolis, Minn., a
corp. of Delaware / Synchronous Logic
Circuit. .

3,112,470 / George T. Barrett, Woburn.
and Albert M. Ashley, Bedford, Mass. /
Sylvania Electric Products Inc., Wil-
mington, Del., a corp. of Declaware /
Noise Cancellation for Magnetic Mem-
ory Devices.

3,112,472 | Pieter Adrianus Neeteson,
Eindhoven, Netherlands / North Ameri-
can Philips Co., Inc., New York, N. Y.,
a corp. of Delaware / Improvements in
Shifting Arrangements’ for Two-Core-
Per-Bit Shift Registers.

WANTED. .. PROGRAMMERS WITH
7080 (16K) EXPERIENCE

Immediate positions available. Send
résumés describing specific experi-
ence and education to:

BASIC & EXPERIMENTAL PHYSICS
Box 689 Falmouth, Mass.

— —
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Adage, Inc., 292 Main'St.,

Page 56 / Quinn & Johnson Advertising, Inc.
Advanced Scientific Instruments, Inc., Div. of Electro-
Mechanical Research, Inc., 8001 Bloomington Free-

way, Minneapolis, Minn.
Grande Advertising

Alexandria Institute of Technology, 245 S. Kings Highway,
Alexandria, Va. / Page 26 / —

American Telephone & Telegraph Co., 195 Broadway,
New York 7, N,Y., / Page 3 / N.W. Ayer & Son, Inc.
Automation Institute of America,

Francisco 3, Calif. / Page 47 / —
Basic & Experimental Physics, Box 689, Falmouth,

Mass. / Page 54 / —

Basic Systems, Inc., 2900 Broadway, New York 25,

N.Y. / Page 49 / —

Bellcomm Inc., 1100 17th St., N.W., Washington, D. C.
20036 / Page 55 / N. W. Ayer & Son, Inc.

Computer Control Co., Old

ham, Mass. / Page 6 / de Garmo-Boston, Inc.
Computer Personnel Consultants, Inc., 135 So. La Salle
St., Chicago, Ill. 60603 / Page 29 / Kenneth Jacobus,

Inc.

Dialight Corp., 60 Stewart Ave., Brooklyn 37, N.Y. /

Page 54 / H. J. Gold Co.

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.

Cambridge 42, Mass. /

55420 / Page 34 / Thompson

Entelek, Inc., Newburyport, Mass. / Page 53 / —

E.S. M., Box 222, Concord, Mass. / Page 32 / —

Dr. Ivan Flores, So. Huckleberry Dr., Norwalk, Conn.
/ Page 52 / —

Honeywell, Denver Div., Denver, Colo. 80210 / Page 10

/ Campbell-Mithun, Inc. .

Inc.

821 Market St., San

Information Processing Systems, Inc., 200 West 57 St.,
New York, N.Y. 10019 / Page 32 / Pritchard, Wood,

McGraw-~Hill Book Co., Inc., 330 West 42 St., New
York 36, N.Y. / Page 14 / —

Memorex Corporation, 1180 Shulman Ave., Santa Clara,
Calif. / Page 2 / Hal Lawrence, Inc.

National Cash Register Co., Dayton 9, Ohio / Page 15 /

McCann-Erickson, Inc.

Plenum Press, 227 West 17 St., New York, N, Y. 10011

Connecticut Path, Framing-

/ Page 52 / Henry E. Salloch
Prentice-Hall, Inc., Englewood Cliffs, N.J. / Page
53 / —
United Engineers, Inc., 150 Causeway St., Boston 14,
Mass. / Page 26 / Allied Advertising Agency, Inc.
Univac Div. of Sperry Rand Corp., Univac Park, St.

Paul 16, Minn. / Page 33 / Deutsch & Shea, Inc.

Valley Consultants, Inc., 716 York Rd., Baltimore 4,

Md. / Page 26 / —

Digital Equipment Corp., Maynard, Mass. / Page 4 /

Loudon Advertising, Inc.
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Stairway to the Moon

There are no surer steps to the moon than the
accumulation of scientific and technological knowl-
edge that is being brought together and organized
for this important venture in space.

Bellcomm is building upon every known reference,
from the earliest works of science to the most recent
studies of the National Aeronautics and Space
Administration, for whom it plans systems that will
enable man to travel to the moon and back.

Such work offers attractive opportunities for men

Circle No. 23 on Readers Service Card

who are well qualified in such fields as physics,
chemistry, psychology, mathematics, flight mechanics,
computing and programming, propulsion, aerodynam-
ics and aeronautical engineering.

If you would like to help fashion a giant stairway
to the moon, Bellcomm will welcome your résumé.
Address it to Mr. W, W. Braunwarth, Personnel Direc-
tor, Bellcomm, Inc.,, Room 1201D, 1100 17th Street,
N. W., Washington, D. C. 20036. Bellcomm is an
equal opportunity employer.

=\ BELLCOMM, INC.

A Bell Telephono System Company



link your computers with the

ADAGE 770

292 Mam St., Cambride . Ma
1145 East. Ash Ave., Fuuerton Calif.
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