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Within the next 25 to 30 years the banking industry
probably will be transformed into a vast electronic infor-
mation system of national and international scope. Today’s
banks may or may not maintain tHeir identities under the
transformation. It depends on the attitude and role that
banking management assumes while its mode of doing
business undergoes a fiery modern metamorphosis.

The metamorphosis is already in its incipient stages, as
evidenced by:

1. Progressive fires kindled by the Special Committee on

Automation of the American Banking Association;

2. Scattered brush fires throughout the banking com-
munity, such as the recent study by Bankers Trust
pointing to the immediate practicality of terminating
check flow at the paying bank;

3. Bonfires ignited by the communications industry with
a match called bill-payment-by-phone and a lighting
fluid known as touch-tone;

4. Flame fanning by the computer manufacturers with a
technology that I.B.M. calls tele-processing and others
call on-line real-time systems;

A credit card blaze which has spread within 15 years
from the local charge accounts of individual stores, to
the companywide credit of geographically dispersed
firms, to the multipurpose” cards of hotel chains and
oil companies, to the general-purpose documents of
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American Express, Diners Club, Carte Blanche, and
Bank of America, to semi-automatic credit bureaus -
like Telecredit in Los Angeles, to the still more
comprehensive citywide, statewide, and nationwide
computerized systems currently under discussion;

6. Sparks from an accelerated speed-up in the velocity
of money and a hotly competitive money market.

I choose the metaphor of burning, not to be inflamma-
tory, but to raise the question (and this may seem like the
same thing) of what would remain after a complete con-
flagration. Would checks and money survive? Paper cur-
rency is highly flammable in the sense that its volume of
flow has been increasing exponentially and is the biggest
headache of banking operations today. Many are the tired
vice presidents who have awakened refreshed after dream-
ing of the cremation of the check.

Reality—Ahead of Time

Can this be more than a dream? It does not require a
great deal of technical expertise to see that it can be real.
There are legal problems, to be sure, especially in the con-
text of present laws (signatures, valid documents, etc.). But
the engineering know-how and the physical hardware to
displace checks are ready. What it takes is a network of
simple, inexpensive terminals placed at retail outlets
around the country and connected on-line to a complex of
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central credit files stored on flexible computer systems with
large, fast random-access memory. Memories are relatively
cheap and are getting cheaper. Terminals like the touch-
tone telephone set are fairly cheap, and they will get
cheaper too. When it comes to cost comparisons, electronic
communication should win hands down over proof and
transit.

The Money Key

What form may the credit instrument of the future take?
First there is the universal credit card. John Cocke has
called it a money key. It is an encoded plastic card that
unlocks, by insertion into a simple remote terminal, the
current contents of the customer’s money box stored in the
files of the credit exchange. The card carries the account
number of the owner, and the terminal identifies the vendor.
The amount of the sale is entered into the terminal and the
computer does a fast turn-around to be sure that the
customer’s balance and credit rating are adequate for con-
summation of the transaction. Possible safety measures
range from a photograph of the owner pressed into the face
of the card to a computer program that can recognize the
owner’s voice and detect an imitation. In the event of
serious uncertainty or risk, the computer conducts an on-
line interrogation before it makes its evaluation.

From the individual’s point of view, the advantage of a
single credit card over the check book, wallet, and plethora
of cards many of us now carry needs no discussion. Opera-
tionally there are a few small problems. The concept of a
money key depends on ready access to information in a
central file and requires communicating and processing
each separate transaction in real time. But the cost of real
time is not justified for purchase of a newspaper, any more
than the cost of a toll call is justified for a message of
negligible information content. Furthermore, certain
transactions will require communication with a- distant
credit exchange, as, for example, when J. G. Bowen rushes
to Wichita from New York to visit his ailing mother and
stops off at the Wichita florist for a cheery bouquet of
flowers. Such long-distance transactions demand a pro-
portionately larger threshold amount for justification, just
as a long-distance telephone call normally demands a greater
urgency or information content than a local call.

There are several ways that transactions whose amounts
fall below threshold levels may be handled. Some can be
accumulated locally and transmitted by batch in a delayed
store and forward procedure. Others may be paid by cash
in the traditional manner. There is no reason why all traces
of coins and paper currency must be erased from this system
of the future. J.G. presents his card to a terminal at the
Wichita Bank and requests $100 to cover his expenses while
he is in town. The $100 transaction warrants a long-dis-
tance connection, whereas a $5 transaction for the flowers
may not. A small service charge makes the transaction prof-
itable to the Wichita bank.

The Money Card

There is one cashless alternative that sounds like science
fiction. Let us call it a money card. It is a solid-state device
that electronically retains dynamic information on the work-
ing balance of its owner, together with static information on
his identity and other characteristics. Instead of presenting
J.G. with $100 in cash, the Wichita bank provides him with
a money card of equivalent value. The card is produced by
a special machine at the bank which may be one and the
same with the terminal of the credit exchange. J.G.s
money key is inserted into this machine, the $100 amount is
entered, an on-line inquiry is made at the credit exchange,
a debit is registered, and the new money card pops out.
Again the bank makes an appropriate charge.
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The nice thing about the money card is that it replaces a
wallet-full of bills and pocketful of coins with a single docu-
ment that need never be “broken.” The retailer simply in-
serts the customer’s card into a specially engineered device
that he has on the premises and enters the amount of a pur-
chase. If this amount is less than the balance electronically
recorded on the card, the purchase is approved and the bal-
ance debited. A money card belonging to the retailer is
also inside the device, and it is credited simultaneously with
the same amount. The retailer can transmit the balance on
his money card to his credit exchange account via his own
on-line terminal or the terminal of a local bank. He
normally does this at the end of the business day. A few
merchants take their money cards home with them at night
and slip them under their pillows as they fall off to sleep.

Notice that the money card differs from the money key,
not only in carrying its own balance, but also in not re-
quiring connection to the credit exchange. This advantage
is also a limitation. When a money key.is misplaced, its
loss can be noted by the credit exchange as soon as the
owner discovers it, and use of the key is thereafter blocked.
The misplaced or stolen money card, on the other hand,
may be used repeatedly by its unlawful holder well after the
loss has been discovered, but only up to the balance on the
card at the time of the loss. This property the money card
shares with cash. It could be made more like a traveler’s
check by making the coded characteristics of its lawful
owner, which it contains, intelligible to the vendor. The
vendor can also learn from the credit exchange whether the
card has been reported missing. Whether he would or not
depends on where the liability lies. If it lies with the owner,
the money card is, essentially, variable cash. If, after the
loss has been reported, the liability lies with the vendor,
then the money card is a re-usable check. Like a traveler’s
check, it cannot bounce because of overdrawn funds if its
balance was produced legitimately and covers the sale.

I think the main difficulty with the concept of a money
card, outside of the legal thorns, is not the problem of de-
signing the card itself, but rather the related problem of
designing the special device that processes the card. This
device must be simple enough to be within the cost reaches
of small retailers, yet complicated enough to make tamper-
ing next to impossible. A device that was rigged to register
credits to the customer’s card instead of debits, without the
benefit of corresponding charges to the retailer’s card,
would be a counterfeiting machine unparalleled in the
annals of crime.

We could go on to discuss ways of safeguarding against
counterfeiting, but this has already been a lengthy digres-
sion and the notion of a money card is in no way important
to the realization of an automated credit exchange.

Automatic Credit Exchange

If anything stands in the way of realization of an auto-
matic credit exchange, it is our own inertia, built up over
many years, in becoming used to checks and cash. We can
place the blame with our laws, but they reflect our attitudes,
subject to a little lag. Attitudes can change quickly, how-
ever, under the duress of economic and competitive pres-
sures. All it takes is one group to lead the way and make a
success of it.

Long-Range Computational Requirements
at M.L.T.

Let me try to draw an analogy from some very recent
history that is still in the making. About six years ago,
M.LT. convened a faculty committee to study the long-
range computational requirements of the  institute and
recommend a future course of action. At a place like
M.LT. you seldom find near unanimity, particularly in a
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faculty committee, but this one was an exception. There
developed during the deliberations an overwhelming con-
sensus that M.L.T. needed a very large computer system
with 100 or more on-line terminals spread throughout
offices, laboratories, and classrooms around the institute.

Time Sharing

The proposed method for operating the system was called
time sharing. It is different from customary batch process-
ing in a fundamental way. The user does not completely
define his requirements for a run in advance; he does not
submit the run to a dispatching intermediary for merger on
a batch tape with other runs; and runs are not fed to the
computer serially with the user absent. Instead, the user
enters his requirements directly to the computer from his
terminal. He does not enter them all at once, but develops
them gradually with the computer’s help. The computer
provides him with intermediate results and detects his
errors as he makes them. It makes available to him a large
programming library that has been constructed over a period
of time. Although a large number of users are active at
separate terminals simultaneously, the computer gives each
the impression that it is continuously accessible and im-
mediately responsive. This kind of relationship between
man and machine has a big payoff in a variety of contexts,
commercial as well as intellectual.

I think it is fair to say that the idea of time sharing was
considered “far*out” by most people as recently as 1959,
even in the academic and scientific communities. In 1961
we held a lecture series to celebrate the M.I.T. centennial.
The subject of the series was “Management and the Com-
puter of the Future.” John McCarthy reviewed the reason-
ing and conclusions of the faculty committee in a paper on
time-shared computer systems, J. C. R. Licklider argued
emphatically for starting work immediately on interactive
computers, Robert Fano commented on prospects for an
automated library, and a large number of other participants
spoke enthusiastically, persuasively, and authoritatively on
a range of future possibilities. Computer users appeared to
be listening attentively, but managements in the computer
and communication industries were yet to be convinced of
the potentialities for a vast new market.

Since 1961 several relevant events have taken place. F. J.
Corbato and his group at the Computation Center devel-
oped a supervisory program called C:T.S.S. that converted
M.LT.s current computer into a time-shared operation.
J.- C. R. Licklider joined the Advanced Research Projects
Agency of the Department of Defense to campaign ener-
getically for interactive computers and time sharing
throughout the country. And encouraged by Licklider and
the promise of substantial financial support from the De-
fense Department, M.I.T. formed Project MAC (Multi
Access Computer, alias Machine-Aided Cognition) with
Robert Fano as director. Using C.T.S.S. and a computer
that was not intended for multi-access operation, Project
MAC began time sharing in the summer of 1963.

100 Time-Sharing Terminals

Today the same computer, with the help of some addi-
tional equipment, serves over 100 terminals distributed
around M.I.T. and its environs. About half of the terminals
are model 35 teletypewriters and the other half are I.B.M.
1050 electric typewriters. There are also a few terminals
with provision for graphical input and output to facilitate
computer-aided engineering design. To maintain good
response times, no more than 30 of the terminals are per-
mitted to be active at any one time. Communication be-
tween terminals and computer is by voice-grade telephone
lines via a special M.I.T. private branch exchange which
was established for this purpose. The computer is also
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linked with the Bell System switched network and with the
Western Union International Telegraph network, so that
both T.W.X. and TELEX services are available. Demonstra-
tions of the MAC computer have been held-at terminals in
California, Norway, Great Britain and Buenos Aires.

500 Time-SharingI Terminals

By next year at this time the number of active project
MAC terminals may have increased by a factor of five. A
new computer system, now on order, that was designed
expressly for multi-access operation, should be installed
and running by then. Planning for the new system is a
cooperative venture with Bell Telephone Laboratories who
have ordered four identical systems for their own use. Many
other universities, companies and research establishments
now have time-sharing systems in operation or in advanced
stages of construction. These include: System Development
Corporation; Carnegie Tech; the University of California;
Stanford University; Cal Tech; the Rand Corporation;
General Motors; General Electric; Westinghouse; I.B.M.;
Case Institute of Technology; Dartmouth College; and
Bolt, Beranek & Newman. As you would expect, major
computer manufacturers are mobilizing and reorganizing
for the blossoming market they now see ahead.

The story is far from over. Interactive computation could
still turn out to be nothing more than a lovely, short-lived
dream. But that possibility is infinitely remote to those of
us who have been working regularly at a terminal. I could
no more conceive of returning to old-style computation
than I could imagine trading in my telephone for a carrier
pigeon. My guess is that by 1969, within 10 years from the
time that work on time sharing began in earnest, inter-
active computation will be firmly entrenched as the dom-
inant mode of using the computer in research, engineering,
and education throughout the country.

Automatic Credit

Automatic credit could move in just as fast, but probably
will not because of legal barriers and financial inertia. It
will come, however. Its convenience to the customer, its
benefits to the retailer, and its other economic incentives
are too striking to be overlooked by our “entrepreneurial”
society. Within 15 years it may already be challenging
checks for sovereignty.

Let us speculate on the form the development will take.
Automatic credit bureaus will increase in number and ex-
pand in scope. They will find that supplying credit infor-
mation has limited potential, and that consummating trans-
actions is a logical and profitable way to grow. They will
take over the customer’s liability and begin to trade infor-
mation with banks and other credit operations. Gradually,
communication networks will connect the computers and
memories of cooperating enterprises, and new organizations
will be created to forge the links and provide compatibility.

As the system evolves, more companies and stores will
begin to appreciate the economic advantages of eliminating
their receivables and credit activities. Customers will be
paying monthly bills by touch-tone, and mightily enjoying
the consequent reduction in check writing and book bal-
ancing. They will be using separate dialing cards for each
bill, plus another for their bank account, and they will
welcome the opportunity to trade these in for one general-
purpose card that pays the itemized bill of the credit ex-
change. This card will be an early form of the money key.
It will eventually be the same instrument that the customer
carries to identify himself and establish credit when he goes
shopping. The customer will applaud its replacing the
onerous packet of credit cards he totes around today.

By now the credit exchange will be feeling the need for
greater liquidity. Since the customer is carrying his money
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key with him at all times, the credit exchange can encourage
him to pay for his purchases as he makes them by offering an
instant discount. It can also permit him to specify a future
date for consummation of the transaction at a proportionate
reduction in discount. As Putnam Livingston has pointed
out, the time value of money is certain to attract greater
attention as automatic credit systems bloom.

On the other side of the ledger, employees will be re-
questing the automatic assignment of salaries to their
accounts in the credit exchange. With the communication
network at a high state of development, companies ‘will
have little reason to mail out pay checks. During the might-
time shift, their computer systems will' feed the payroll
directly into the information network. Payroll credits will
be distributed to the proper accounts like messages through
a message switching center. Since companies will have
eliminated their receivables, they will be able to pay em-
ployees frequently, perhaps even daily, as a special service.
This will make it easier for employees to avail themselves of
instant discounts when making purchases. Ultimately,
companies will send wage rates to the credit exchange, and
then communicate with it only on an exception basis; for
example, when an employee is promoted.

Faster, More Even Flow of Money

Thus the flows of money into and out of the units of our
economy will tend to become smoother, more continuous,
and more synchronized with the physical flows of goods and
services and the productive processes that give rise to them.
Float will vanish, and cyclical fluctuations of the economy
will be dampened.

In the ultimate automated system, money flow will change
from a movement of documents to an electronic transfer of
information. Bank accounts of individuals and corporations
will become electronic records containing data on future
earnings to facilitate credit ratings and payroll processing,
as well as data on past accumulations. Frequent statements
will be transmitted to subscribers with detailed listings of
transactions. A complete historical file of transactions will
be maintained in electronic form for audits and error
checks. The electronic records will be conveniently ac-
cessible to persons with the authority to see them, and
inaccessible to others.

Money is Basically Information

The fact is that money is basically information, and the
banking industry is what Anthony Oettinger called it in
July, 1964: “A Fiduciary Financial Information System.”
Banking and finance are very important components of a
very big information business that includes: education,
research, statistical surveys, medical diagnosis, engineering
design, marketing, management control, communications,
security and commodity trading, publishing, libraries, traffic
control, Federal fiscal and monetary operations and numer-
ous other .dntellectual, economic, and political activities.
The rapid and continuing growth of information processing
technology is going to have a major impact on all of these
activities. As they reach higher and higher levels of automa-
tion, they will want to share data and establish communica-
tion links for their mutual advantage. The information
utility that I discussed in the Atlantic article will provide
the necessary interfaces and make cooperation economically
attractive.

The Information Utility
Early forms of the information utility are already in
various stages of budding. Items: (1) time-sharing experi-
ments like project MAG are educating present and future

researchers in the power of interactive computers, and are
pushing forward the state of the art; (2) the KEYDATA
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system of Charles Adams Associates is bringing time sharing
into the commercial arena and extending it from the
largest Government agency to the smallest liquor dealer;
(8) the QUICKTRAN service of LB.M. has been given
national publicity in full-page newspaper advertisements,
and this is just the start of time sharing at L.B.M.; (4) the
TRADIVAC system is planning to accept and match orders
to buy and sell securities over an electronic counter from
brokers everywhere, and expects to be profitable as soon
as volume exceeds 70,000 shares per day; (5) the company-
wide computer systems of American Airlines, Metropolitan
Life, and Westinghouse, to mention just a few, are con-
tinuing to create competitive pressures; (6) A T.&T. has
been sharpening its multiedged sword, temporarily
sheathed in government regulations which will be revised;
(7) while another giant in the communications industry has
been engaged in market studies to see if the water is ready
yet.

Banking in the Future

If these are pointers to the future, what do they indicate
for banking? The crystal ball is still clouded, but a few
things seem clear. Checks, bills, credit cards and the
elaborately composed titles of ownership and certificates of
indebtedness that we have treasured will gradually wither
and disappear. Float and lags in money flow will also
vanish. Income and expenditure streams will assume
greater certainty, and the economy will become internally
more stable. The commercial customer will becomé more
sophisticated in his investment behavior and money-market
activities, and demand deposit balances will level out and
possibly turn down.

Some of these prospects sound fine: a return to sanity in
paper handling and a consequent reduction in operating
costs. Others seem ominous: a dwindling base for bank
loans, and increased competition from the customer. But
this is to judge tomorrow on the basis of the way things
look today. Laws are going to change, Government regula-
tion will change, the structure of interest rates will change,
services and service charges will change, market operations
will change, the procedures for negotiating loans will
change, the process of underwriting new issues will change,
and indeed the entire nature of banking and finance will
change. My sketch of the future has deliberately left blank
the identity of the credit exchanges and the information
utilities, and it has said very little about who will be paying
what to whom. These are open questions, and they will
remain open questions until the participants begin to take
their places on the starting line.

In many ways bankers have a running lead. They already
enjoy a confidential relationship with their customers. They
have a good understanding of the whole of American in-
dustry and finance. They are knowledgeable in interna-
tional affairs. They are accustomed to processing large
volumes of information.” And they are familiar with the
ways of networks, through branch and correspondent bank-
ing and membership in the Federal Reserve.’

Bankers are on a threshold. In the past is their carefully
cultivated reputation for conservatism and deliberation. In
the future is their urgent need to stake out a claim and
pursue it with purpose and foresight.

One of the laws of prudent thinking has been expressed
as “those who lean too far into the future will fall flat on
their faces.” The practical wisdom of this advice for the
reckless computer enthusiast needs no comment. Yet today
we might add a small codicil:

Those who do not bend forward, when moving into a
stiff gale, will land on their backs; and those who do not
look up to see where they are going, neither will they see
who is ahead.
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Two entirely new, long-wear, heavy-duty Ampex computer tapes are now available. The two (Ampex
838 for 800 bpi applications and 832 for 556 bpi applications) are the result of an intensive 2 year de-
velopment program. Using an advanced oxide formulation, these new tapes feature a mirror-smooth
surface that consistently gives the cleanest, most reliable performance ever possible. The proof of
the new formulation is in the using: no other tape on the market does as much to reduce ‘temporary
errors’ and static build-up. Even the reel is new: IBM compatible configurations are available on solid
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Annnuncmg
| the most important advance
in computer tape in four years.

flanged plastic reels with new aluminum hubs. Who benefits from this remarkable new tape? Anyone
who uses IBM (including full width tested), IBM compatible, RCA 301, and most Univac computer
systems. Try it. Test it. Use it. We think that you'll agree that the time spent in developing this remark-
able new tape was time well spent. For a demonstration, call your Ampex representatwe or wnte the
only company providing recorders, tape and core memory devices for i ;
every application: Ampex Corp., 401 Broadway, Redwood City, California.

Circle No. 15 on Readers Service Card
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Meet the ‘MR”

A 2-usec, all-silicon memory
system that meets rugged
environmental specifications

The Fabri-Tek Series MR memory system offers systems
designers the well-known Fabri-Tek Memory technology in a
new, ruggedized version using components meeting the
requirements of MIL-Std 242D. Capacities from 32 to 32,000
words of any bit length are available. Full cycle time is 2
microseconds. (A 8192 X 21-bit system is illustrated here with
the front door removed.)

The Series MR meets these environmental specifications:
@ Operating temperature ... —40°Cto 4-71°C
@ Humidity . . . meets humidity test procedure 1, Para. 4.4 of Mil-E-5272

®Shock . .. unit operates satisfactorily after being subjected to 15g of ac-
celeration having a duration of 11 msec in each direction of the 3
mutually perpendicular axes.

@ Vibration . . . unit operates satisfactorily after being subjected to vibration of
from 10 to 300 cps along each of the 3 mutually perpendicular
axes as follows: = 2.5g acceleration from 10 to 36 cps, 0.036"
double amplitude from 36 to 46 cps, == 4g acceleration from 46
to 300 cps.

Ruggedized, die-cast aluminum frames support circuit cards.

One card supports the adjacent card to resist severe shock

and vibration environments. Easily accessible test points are

brought out through the frame.

The memory stack assembly is removable. Lithium-ferrite
memory cores meet extreme temperature requirements so it
is not necessary to thermally compensate this stack for the
maximum temperature limit.

The compact power supply is easily accessible. All voltages
used can be adjusted in this section. Power supply transistors
are "‘wind tunnel’’ cooled.

Instead of conventional printed-circuit board connectors, a
single parent board is used and the PC connectors form an
integral part of the parent board. System interwiring is all
“Wire-Wrap’'*,

*T.M. Gardner-Denver Company

If your memory requirement calls for environmental rug-
gedizing, the Series MR may be just what you’ve been looking
for. Call, wire, or write Fabri-Tek Incorporated, Amery,
Wisconsin. Phone: COngress 8-7155 (Area 715). TWX:
510-376-1710.

FABRI-TEK

INCORPORATED

Circle No. 14 on Readers Service Card
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THROUGHPUT

Novel Variations in Computer Marketing

Surprisingly, for a new industry, the marketing of com-
puters to date has been restricted by traditionalism. The
computer salesman is a lineal descendant of the punched
card salesman, who in turn came from the bookkeeping
machine salesman of the early part of the century. All the
other aspects of present computer marketing have similar
traditional roots in the early “office revolution.”

But if we look at other industries and other products,
and release our imaginations, we can see a number of
marketing innovations which may yet become popular in
the computer field. Some depend, of course, on a sub-
stantial increase in the sophistication of users; others may
be doomed by competition or impracticality. But they are
suggested here as a possible way of bringing computer
marketing out of the horse and buggy era of “business
machines” marketing.

e Time-Sharing. This innovation is currently demon-
strable. Its raison d’étre is the simplification of engineering
and scientific use of the computer; it is an extension of
open-shop programing. It has advocates and opponents,
but is becoming increasingly popular.

o Rent-a-Computer. An extension of time-sharing would
be provision of local rental outlets where a computer may
be rented like a car, by the day, week, or month. This
service might be called U-CodeIt, Rent-a-Comp, or
Definers’ Club.

o Separation of Hardware and Software. Hardware and
software could be sold separately, or at least priced sepa-
rately. Some users argue that they would prefer to pay only
for the software they use. They would rather not pay for
someone else’s software, which comes from amortization
over all systems.

e User Underwriting of Software. Once software is sold
separately from the hardware, user groups could underwrite
their own software developments. The Aerospace Indus-
trics Association sponsors the maintenance of APT III in
this way. A formalization of SHARE, GUIDE, and other
groups might well improve both the quality and effective-
ness of software.

e Price Reductions for Use of Multiple Computers. The
organization that uses more than one computer of the same
kind is paying twice for the same software. Multiple com-
puters could cost less if software were amortized over the
uscrs, not the computers.

e Separate Maintenance. The cost of maintenance becomes
apparent only when the machine is purchased. Analysis
shows a maintenance cost ratio varying usually from 6%, to
209%, of monthly rental. But there is no reason why the
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renting user should not supply his own maintenance; as is
done in several military installations, or contract with a
separate maintenance company, as is done in the appliance
industry.

o Separate Supporting Services. The cost of supporting
services—programing, systems, education, or site planning
—is now hidden. Yet it could be segregated and purchased
separately as well.

e Equipment Wholesaling. By removing all the peripheral
services and benefits, we essentially create a wholesale
market for the pure hardware. Although this is not in ex-
istence today, one manifestation is developing rapidly: the
used equipment market. In this case the seller provides. the
pure hardware and little else; all other services have to be
purchased or obtained from other sources. (This market is
expected to have a significant impact from 1967 on.)

e Modular Gonstruction. An extension of the popular con-
cepts of modularity and hardware compatibility lies in the
“do-it-yourself” computer system. By buying components
from various manufacturers and constructing a computer
tailored to system requirements, it is possible that a better
over-all hardware system will be constructed. This is now
done by the “systems” companies, who construct systems
comprised of existing hardware for control and special
purpose uses.

Many other changes in marketing concepts could be made.
However the average user already faces a complex process
of selection; equipment configurations, vendors, costs, and
other selection criteria must be balanced. With these
variables in existence, the human salesman is not yet
obsolete.

CONTRIBUTING EDITOR
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DO NOT BUY

(or rent)

A DIGITAL

unless it has a SIMSCRIPT compiler. You can take our un-
biased word for it since we make SIMSCRIPT compilers (in
fact we are the only one who makes SIMSCRIPT compilers
commercially). If you don't believe us, ask the multitude of
cheerful fearless users who are no less extravagant in their
claims . . .

I believe SIMSCRIPT is an essential piece of soft-
ware for any large computer installation.

Dr. Daniel Teichroew

Head, Division of Organizational Sciences
Case Institute of Technology

Cleveland, Ohio

In the development of our tactical warfare simu-
lation, we had originally planned to spend a year
writing the program in FORTRAN. By using SIM-
SCRIPT the program was operational in only three
months. Elapsed time and programming man-hours
were reduced by at least a factor of 4 to 1.

Drs. William W. and Janice B. Fain
Aerospace Sciences

Douglas Aircraft Company, Inc.
Long Beach, California

In describing the (brand X) simulation language, one
stalwart user reports:

I wrote a large communications simulation using
(brand X). The resulting program took 20,000
words of core and severely limited the problem size
that could be run. 1 then rewrote the program in
SIMSCRIPT and it took only 10,000 words of core.
On identical problems, the (brand X) program re-
quired 26.8 minutes of 7090 time to execute, the
SIMSCRIPT program took 3.6 minutes.

Bernard Backhaut
ITT Communications Systems
Falls Church, Virginia

COMPUTER

Since virtually all large computer installations do extensive
digital simulation, and since SIMSCRIPT is the leading simu-
lation language, why be without it?

Prudent people have entrusted us with the production of
their SIMSCRIPT compilers for computers such as . . .

CLIENT COMPUTER

CDC CDC 3600 (with up to eight 32K mem-
ory banks)

IBM IBM 709, 7090, 7094 (revised for
IBSYS/IBJOB)

ITT PHILCO 210, 211

Navy UNIVAC 490

Naturally, we could stand to have contracts for some more.

Our compiler work is supervised by the incredible Dr.
Markowitz himself (originator of the SIMSCRIPT language)
so you can get your compiler straight from the horse’s mouth,
which is clearly better than getting it from elsewhere.

Since we take personal pride in the SIMSCRIPT language,
we also take personal pride in the SIMSCRIPT compilers
that we produce. Our compilers are based on machine inde-
pendent techniques and translate SIMSCRIPT statements di-
rectly into the basic assembly language of the particular com-
puter involved. They do not go through an intermediate
language as in earlier implementations. We can therefore
take advantage of the particular hardware characteristics plus
eliminate inefficiencies introduced by an intermediate lan-
guage. Both compile and execute times are significantly re-
duced and object programs use less core.

Our SIMSCRIPT compilers cost from $30,000 to $50,000
plus a small amount of computer time and can be delivered
within six months.

Any large computer without SIMSCRIPT is ill-equipped.
If you make a big machine, let us know. If you're going to
buy a big machine, keep your money out of sight until they
promise SIMSCRIPT.

CALIFORNIA ANALYSIS CENTER, INC.

225 Santa Monica Boulevard, Suite 907, Santa Monica, California 90401
Telephone 451-5771 Area Code 213

Circle No. 16 on Readers Service Card

36

COMPUTERS and AUTOMATION for April, 1965



-

CALENDAR OF COMING EVENTS

Apr. 6-8, 1965: 3rd Annual Symposium on Biomathematics
and Computer Science in the Life Sciences, Warwick
Hotel, Houston, Tex.; contact Office of the Dean, Div. of
Continuing Education, Univ. of Tex. Graduate School
of Biomedical Sciences at Houston, 102 Jesse Jones
Library Bldg., Tex. Medical Center, Houston, Tex. 77025

Apr. 13-15, 1965: National Telemetering Conference, 15th
Annual Meeting, Shamrock-Hilton Hotel, Houston, Tex.;
contact Lewis Winner, 152 W. 42 St.,, New York, N. Y.
10036

Apr. 15-16, 1965: First International Conference on Pro-
gramming and Control, U. S. Air Force Academy, Colo-
rado Springs, Colo.; contact Prof. G. B. Dantzig, Opera-
tions Research Center, Univ. of Calif., Berkeley, Calif.

Apr. 21-23, 1965: 2nd Annual Meeting and Technical Con-
ference of the Numerical Control Society, La Salle Hotel,
Chicago, Ill.; contact Jerry Singleton, Numerical Control
Society, 122 E. 49 St., New York, N. Y. 10017

Apr. 2123, 1965: 16th Semi-Annual Meeting of Philco
2000 Users Group (TUG), El Tropicana Motor Hotel,
San Antonio, Tex.; contact Omar Phipps, Philco Western
Development Laboratories, Palo Alto, Calif.

May 3-8, 1965: Symposium on the Numerical Solution of
Partial Differential Equations, Inst. for Fluid Dynamics
and Applied Mathematics and the Computer Science
Center, Univ. of Md., College Park, Md.; contact Inst.
for Fluid Dynamics and Applied Mathematics, Univ. of
Md., College Park, Md. 20742

May 5-7, 1965: 1965 Electronic Components Conference,
Marriott Twin Bridges Motor Hotel, Washington 1,
D. C; contact John E. Hickey, Jr., Chilton Co., Chestnut
& 56th Sts., Philadelphia, Pa. 19134

May 10-12, 1965: National Aecrospace Electronics Confer-
ence (NAECON), Dayton, Ohio; contact IEEE Dayton
Office, 1414 E. 3rd St., Dayton 2, Ohio.

May 13-14, 1965: Symposium on Signal Transmission and
Processing, Columbia Univ., New York, N. Y.; contact
Dr. L. E. Franks, Bell Tel. Labs., No. Andover, Mass.

May 18, 1965: SWAP Conference, Marriott Motor Hotel,
Twin Bridges, Washington, D. C.; contact Gordon V.
Wise, Control Data Corp., 8100 34th Ave. So., Minne-
apolis, Minn. 55420.

May 18, 1965: SWAP Conference, Marriott Motor Hotel,
Twin Bridges, Washington, D. C.; contact Gordon V.
Wise, Control Data Corp., 8100 34th Ave. So., Minne-
apolis, Minn. 55420.

May 19-21, 1965: 15th CO-OP Conference, Marriott Mo-
tor Hotel, Twin Bridges, Washington, D. C.; contact
Gordon V. Wise, Control Data Corp., 8100 34th Ave.
So., Minneapolis, Minn. 55420.

May 19-21, 1965: Power Industry Computer App. Conter-
ence (PICA), Jack Tar Hotel, Clearwater, Fla.; contact
G. W. Stagg, American Elec. Power Serv. Corp., 2 Broad-
way, New York, N. Y. 10008.

May 20-21, 1965: Spring Technical Meeting of the Digital
FEquipment Computer Users Society (DECUS), William
James Hall, Harvard University, Cambridge, Mass.; con-
tact DECUS, Maynard, Mass. 01754

May 24-29, 1965: IFIP Congress "65, New York Hilton Ho-
tel, New York, N. Y.; contact Evan Herbert, Conover
Mast Publ,, 205 E. 42 St., New York 17, N. Y.

COMPUTERS and AUTOMATION for April, 1965

June, 1965: Automatic Control in the Peaceful Uses of
Space, Oslo, Norway; contact Dr. John A. Aseltine, Aero-
space Corp., P. O. Box 95085, Los Angeles 45, Galif.

June 1-3, 1965: Reprogramming Conference, a Special In-
terest Symposium of the Association for Computing
Machinery, Nassau Inn, Princeton, N. ].; contact Mrs.
L. R. Becker, Applied Data Research, Inc.,, Route 206
Center, Princeton, N. J. 08540

June 10-12, 1965: Annual Southeastern Regional Confer-
ence of Association of Computing Machinery, Palm Beach
Towers, Palm Beach, Fla.; contact Donald J. Beutten-
muller, Gen. Chairman, 243 Russlyn Dr.,, W. Palm
Beach, Fla. .

June 17-18, 1965: 3rd Annual Conference of The Com-
puter Personnel Research Group, Washington University,
St. Louis, Mo.; contact Prof. Malcolm H. Gotterer, Pro-
gram Chairman, 120 Boucke Bldg., Pennsylvania State
University, University Park, Pa. 16802

June 21-25, 1965: Information Sciences Institute, Seminar
I: Image Processing, Univ. of Maryland, Computer
Science Center and University College, College Park,
Md.; contact Div. of Institutes, Center of Adult Educa-
tion, Univ. of Md., College Park, Md. 20742

June 21-25, 1965: San Diego Symp. for Biomedical Engi-
neering, San Diego, Calif.; contact Dean L. Franklin,
Scripps Clinic & Res Found., La Jolla, Calif.

]

Announcing
New SIMSCRIPT Course Dates

#11 June 7-11, 1965

#12  August 23-27, 1965

#13 October 18-22, 1965
#14 December 6-10, 1965

Location: Santa Monica, California

Text: SIMSCRIPT: A Simulation Program-
ming Language, Markowitz, Hausner
and Karr, Rand Corporation Research
Study, Prentice-Hall, Inc.

Instructors: Markowitz and Karr

Write us for the detailed

Five-Day Course Description
and Outline:

Simulation, Modeling and Programming
by means of
SIMSCRIPT,
Simulation Programming Language

CALIFORNIA ANALYSIS CENTER, INC.
225 Santa Monica Boulevard, Suite 907
Santa Monica, California 90401
Phone 451-5771 Area Code 213
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Job titles are clues,

LOGIC DESIGNERS *« SYSTEMS ENGINEERS ¢ LOGIC ENGINEERS

but

they can be misleading.

Some of the most
challenging engineering
being done at Honeywell is
hidden behind the job title
Logic Design Engineer.

At Honeywell,

the Logic Design Engineer’s
responsibilities cut across
several technical disciplines.
Working with other
specialists he creates the
computer systems’ ,
specifications, including the
specifications for the central
processor and peripheral

Address your resume to:

Mr. Frederick S. Bartlett, Personnel Manager, Technical Divisions

151 Needham Street Dept. 9
Newton Highlands, Massachusetts, 02161

equipment. He determines
the logical sequence of
machine operations and the
circuitry requirements.
Finally, he supervises
prototype test efforts.

From the first

functional specifications
through the final testing
of prototype models,

the Logic Design Engineer
is an integral force in the
creation of Honeywell's
computer systems.

Qualified individuals,
interested in discussing

the job title of

Logic Design Engineer
at Honeywell EDP
should forward

their qualifications

to the address below.

Positions of equal
significance are available
for engineers with
experiencein ...

Systems Design . ..

Circuit Design . . .
Mechanical Engineering. ..
Applied Research . . .
Advanced Development. ..
Software Development.

Honeywell

ELECTRONIC DATA PROCESSING

Opportunities exist at other Honeywell Divisions. Send resumé to F. E. Laing, Honeywell, Minneapolis 8, Minnesota. An equal opportunity employer.
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computers.

Besides the
agency and d
responsibilities..

tronic data processmg mdustry alone has created a vas
area between the taxable and the nontaxable which is not
capable of clarification.”
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What's all the shouting about...

RANDOM
ACCESS

The fuss some people make, you'd
think it was new. Well it may be to
some, but random access has been a
proven technique for years at NCR . ..
and is now doing an excellent job for
hundreds of satisfied customers.
CRAM provides processing benefits
for both random and sequential sys-
tems. Master files can be updated on
a completely random basis. Or if data
is first sorted;, master files can still be
updated using random selective tech-
n‘iques. In this way, only active ac-
counts are read. This eliminates the
necessity for reading and writing the
entire master file. And, with CRAM
there is no tape rewind time.

Many sequential systems find CRAM
an economical component because
the 315 can manipulate multiple files
on one handler. This provides a direct
monthly saving in equipment rental
or purchase. While random access is
new to some people, it's a working
reality for NCR customers . . . com-
plete with solid software support.
For more information about CRAM or
the 315 Computer, write to NCR,
Dayton, Ohio 45409. We will mail you
a .24-page booklet that describes
the benefits of Card Random Access
Memory available with the NCR 315
Computer System.

VISIT THE NCR PAVILION AT THE NEW YORK WORLD'S FAIR IN 1965.
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TESTING BLOOD UNDER
COMPUTER CONTROL

A fully automated process for
testing blood has been put under
computer control by the Kings
County Research Laboratories, Inc,,
Brooklyn, N.Y. An IBM 1710 com-
puter is being used tc monitor,
calculate and speed the results of
patient's blood tests back to
physicians,

The tests, which reveal to a
physician information about a per-
son's health through analysis of
his blood chemistry, produce data
on the functions of critical organs
such as the liver, kidneys and thy-
roid gland. The tests also reveal
the level of cholesterol in the
blood, All of these blood testing
operations are performed automatic-
ally.

Murray Blaivas, co-director
of the Laboratory, said that these
tests aid the physician in the
practice of preventive medicine.
"One distinct advantage of using
the computer," said Mr. Blaivas,
"is more positive test control.
This gives us greater accuracy and
reliability.”

The new operation involves 10
separate tests performed simultan-
eously on one blood specimen., It
averages only two minutes to com-
plete the 10 tests, If they were
done in the usual routine labora-
tory manner, it would take one
technician two to three hours,

The process works in the fol-
lowing manner: A blood sample, re-
ceived at the laboratory, is ac-

COMPUTERS and AUTOMATION for April, 1965
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companied by a punched card iden-
tification tag. The punched card
contains the patient's and his
doctor's name. When the sampleis
received, an identification number
is added to the card. All of this
information is "read" by the com-
puter which enters it into an as-
signed location on a magnetic
disk. Also contained in the com-
puter is a complete listing of
standard and control values for
all of the tests to be performed
on the blood sample.

The actual testing of the
blood sample is performed by Auto
Analyzers, and 20 of these devices

o

— A technician places
blood specimens in an

AutoAnalyzer. The test-
ing equipment is moni-
tored by an IBM 1710
computer (background).

are currently monitored by the
computer every 10 seconds to guar-
antee proper performance, The sys-
tem is capable of handling up to
200 such units.

When the tests are completed,
the readings are automatically
transmitted to the computer which
compares the readings against those
of known values and mathematically
computes the results of the tests.
These results are automatically
printed out and the physician re-
ceives a printed report of the
results.

This new technique guarantees
increased accuracy over previous
methods by greatly reducing the
possibility of human error.

COMPUTER USED TO DOUBLE
QUALITY OF MOON PICTURES

A digital computer is being
used by scientists of the Califor-
nia Institute of Technology Jet
Propulsion Laboratory, Pasadena,
Calif., to double the quality of
moon pictures taken by the Ranger
VII spacecraft.

A new technique, called video
data digital processing, has been
devised to squelch system noise and
distortions picked up during trans-
mission of pictures from the space-
craft to earth, Using an IBM 7094
computer, scientists have been able
to improve photographic details of
the moon's surface, learn more
about elevations and slopes of the
terrain and draw contour maps of
the lunar surface.
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Ranger VII (which crashed in-
to the moon on July 31, 1964)
snapped 4308 photos before it was
destroyed on impact. "By using
the digital computer technique,”
says Raymond L. Heacock, one of
the Ranger experimenters at JPL,
"the quality and sharpness of sev-
eral of the Ranger pictures had
been improved by a factor of
two,...."

Dr. Robert Nathan, who devel-
oped the video data digital pro-
cessing technique, said that the
pictures were sent back from Ran-
ger VII to earth receiving sta-
tions in analog form. These sig-
nals were used to produce man's
first close-up view of the lunar
surface, Simultaneously they were
recorded on magnetic tape for later
conversion to digital form and re-
finement by the computer, Nathan
said.

The 7094 sees a picture as
300 lines, Each line is made up
of 300 points which are represented
by a combination of six binary
digits, Thus each picture contains
90,000 points and there are 64 pos-
sible shades of gray for each point
in the picture.

The computer then plays a
brightness level matching game us-
ing numbers to represent the shades
of gray between black and white.
This makes it possible to correct
for any uneven pick-up response of
the spacecraft television cameras.

The computer compares one scan
line with its two neighbors and
can quickly spot and eliminate ex-
treme changes that may be due to
electromagnetic interference.

Once the computer process is
completed the electronic data is
transferred back onto magnetic
tape and run through a film repro-
ducer for re-creation as a visual
image.

Dr. Nathan says that he has
been able to use the computer to
draw three-dimensional contour
maps of the lunar surface. The
7094 accomplishes this by compar-
ing light and dark areas in lunar
pictures and computing the angle
of slopes and relative roughness
and elevations between them.

RESEARCH VESSEL SETS SAIL
WITH COMPUTER AS NAVIGATOR

A research ship, the Atlan-
tis II, operated by the Woods Hole
Oceanographic Institution, Cape
Cod, Mass., is sailing on a 10-
month voyage to the Indian Ocean
and beyond. She is manned by a
ship's company composed of 25 crew
members, 28 scientists, and a sea-
going computer which will not only
collect a huge store of oceano-
graphic data, but will also navi-
gate the ship via a new naviga-
tional system which makes use of
the signals emitted by orbiting
earth satellites,

Purpose of the round-the-
world expedition is to chart cur-
rents, take a census of tiny ma-
rine life, probe the ocean floor
and otherwise unravel the sea's
mysteries, The Indian Ocean
phase of the voyage is part of a
23-nation experiment sponsored by
UNESCO, in an effort to help the
poverty-stricken nations of the
Middle East increase their food
supply by utilizing the resources
of the Indian Ocean. The 50,000-
mile voyage will include such
ports of call as Port Said, Bom-
bay, the Seychelles Islands, Fre-
mantle, Australia, and Tokyo.

The most revolutionary aspect
of the voyage is a new method of
navigating with the aid of arti-
ficial earth satellites. Though
a human navigator carries on as
usual, he is supplemented by a
PDP-5 computer made by the Digital
Equipment Corporation of Maynard,
Mass. The computer takes over
when an extremely accurate posi-
tion is needed by the scientists.

"A computer is needed to
handle the large amounts of raw
data invelved in navigation by
satellite,” said Joseph C, Michael,
one of the expedition's oceano-
graphic researchers. "Suppose
you've taken a minimum of 30 fixes
It would take a man with a scratch-
pad about a year to do the neces-
sary mathematical drudgery. And
then he'd only know where he'd
been a year ago — not very use-
ful. The PDP-5 computer, on the
other hand, comes up with an ans-
wer in minutes."

In addition, the satellite-
computer team is much more precise
than conventional navigation meth-
ods such as Loran or visual sight-
ings. Instead of a two or three
mile diameter of possible error,
the computer fixes the ship's
position within a much smaller
area,

Three navigation satellites
orbited by the U. S. Navy supply
the necessary signals. During the
20 minutes any one of the satel-
lites takes to travel from one
horizon to the other, the Atlantis
II locks onto its frequency by
means of a special radio receiver
on loan from the Navy. The PDP-5
computer, making use of a phenom-
enon known as Doppler variation,
then pinpoints the ship's position
with uncanny accuracy.

When it is not navigating,
the PDP-5 computer will be kept
busy doing a variety of scientific
chores. Operating on a 24-hour
schedule, it will handle such tasks
simultaneously. Up to 192 instru-
ments can be tied into the computer
directly, through a switchboard-
like device.

Digital's PDP-5 is a self-
contained computer that needs no
special air conditioning equipment
or other environmental control.

It has a 6-microsecond core memory
cycle time which gives it a com-
putation rate of 55,555 additions
per second and permits it to handle
input-output data at rates up to
two million bits per second,

Commenting on the unique
navigational team of orbiting
satellites and electronic computer,
Dr. Paul M. Fye, Director of the
Woods Hole Oceanographic Institu-
tion, said that the method has al-
ready been tried by certain Navy
vessels, but that its operational
use now for oceanography is a major
advance in that field. Dr. Fye
said, "The information we gather
is far more valuable as we can pin-
point the almost exact location
from which it was taken.”

FCC PLANS ALLOCATION
OF UHF TV CHANNELS
WITH UNIVAC 1lI COMPUTER

A computer program to assist
engineers of the Federal Communi-
cations Commission to develop rec-
ommendations for nationwide assign-
ment of UHF television stations has
been developed and delivered to the
agency by Sperry Rand Corporation's
UNIVAC Division.

This is the first time that
FCC engineers have used a computer
for planning allocation of channels.
The UNIVAC III, installed in 1963,
has been used to process applica-
tions for the Citizens Radio Serv-
ice, amateur radio operations, and
for broadcast engineering and com-
putational work.
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McIvor L. Parker, supervisory
engineer, Rules and Standards Di-
vision of the FCC's Broadcast Bu-
reau, predicts that use of the
computer program will make it pos-
sible to do several years work in
a matter of hours., He points out,
for instance, that a study of a
small area of New England, which
took three weeks by manual calcu-
lations, was completed in 40 min-
utes on the computer,

In brief, the coded instruc-
tions supply the computer with a
list of some 1000 cities in which
assignments will be sought for
both commercial and educational TV,
as well as cities already having a
sufficient number of channel
assignments. TV channel assign-
ments are required to meet certain
minimum geographic separations,
which vary in different parts of
the country.

Under the program, the com-
puter will determine the distance
between each listed city and all
other listed cities within a radi-
us of 250 miles, including those
in Canada and Mexico. On the basis
of distance information, the com-
puter can determine which of the
70 UHF channels might be assigned
to each city. It will then select
the channel or channels which will
leave the most channels available
for assignment to other cities.
This system of making assignments
will result in the most efficient
use of the available TV channels.
The computer will print out the
channels assigned to each city and
the channels remaining, if any,
which would be added to that city.

In the future, the computer
will be used to find new assign-
ments for places not included in
the present assignment plan and
to find additional assignments, if
needed, in places appearing in the
assignment plan. In the past,
each such individual change has
required an extensive engineering
study. The computer can accom-
plish this in a fraction of the
time required when manual means
arc used.

.
NEW INSTALLATIONS
I

L-2010 COMPUTER
DELIVERED TO NAVY

A lightweight computer that
can reliably solve complicated

navigation problems and can plot
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mine locations under at-sea oper-
ating conditions has been deliv-
ered to the U. S. Navy Mine De-
fense Laboratories, Panama City,
Fla. The L-2010, developed by the
Librascope Group of General Pre-
cision, Inc., is the first machine

in this configuration delivered to.

the Navy. The computer, weighing
only 65 pounds, is designed to
function "on-line" in real time
with radar, sonar, printing, and
plotting devices.

FIRST MICHIGAN COMPUTER
GOING TO FERRIS COLLEGE

Hpneywell Inc. has announced
that Ferris State College, Big
Rapids, Mich., will acquire for
classroom purposes, parts of the
first full-scale electronic com-
puter used in Michigan.

A truckload of components
from Honeywell's Datamatic 1000,
a first-generation vacuum-tube
system purchased about nine years
ago by Michigan Blue Cross and
Michigan Blue Shield, will be used
by the college to broaden its el-
ectronic data processing curricu-
lum,

A spokesman for Honeywell's
electronic data processing divi-
sion said the D-1000 parts being
donated to Ferris College have
more historic than commercial mar-
ket value today due to their re-
placement in recent years by
faster, less expensive, more cap-
able systems. He said, "They do
provide, however, an excellent
insight for the student into the
functioning of a typical computer.”

The components became avail-
able because Michigan's Blue Cross-
Blue Shield groups traded-in the
D-1000 for a new Honeywell 800-
ITI computer system supplemented
by a smaller Honeywell 200,

Datamatic 1000 components be-
ing donated to Ferris College in-
clude the computer's main memory
unit; magnetic tape reels; cir-
cuit "packages”; read/write heads
from the magnetic tape drives; and
other associated input/output and
control equipment,

TESCO ORDERS CONTROL DATA
636 INDUSTRIAL CONTROL
COMPUTER

George S. Hanson, Control
Data Corporation Vice President
of Marketing, announced that the

Newsletter

Texas Electric Service Company
(TESCO) has placed an order for a
CONTROL DATA 636 Computer System.
The main elements of the system
consist of the process computer,
analog and digital input and out-
put section, multiplexer, magnetic
core and drum storage (24,000 words
initially), consoles, displays,
alarm printers and three electric
typewriters.

TESCO operates an electric
utility system in north central
and West Texas with headquarters
at Fort Worth. This new computer
system will be installed for gen-
erating unit No. 6 at the Morgan
Creek station near Colorado City,
Texas. This is the second computer
installation associated with Texas
Electric's steam-turbine generator
plants.

The computer initially will
provide for detection, scan, moni-
toring and alarm of nearly 500
measurements and status signals,
scanning at the rate of 30 points
each second. In addition, the
system determines plant perform-
ance, logs pertinent data for op-
erational information or permanent
record, and displays and records
trends of plant variables as needed.

BIOLOGY FOUNDATION
INSTALLS LINC

The Worcester Foundation for
Experimental Biology at Shrewsbury,
Mass., has purchased a LINC com-
puter from Digital Equipment Corp.
for experimentation in its Labora-
tory of Neurophysiology. The
foundation carries out research
and experimentation concerned with
the chemistry and physiology of the
body.

The Worcester Foundation will
use LINC to investigate electrical
nerve messages in the brain which
determine behavior. It will be
used with various data gathering
apparatus, including the electro-
encephalograph and other electrical
recording devices, to study spon-
taneous and evoked brain potentials
in the cerebral cortex and other
brain areas.

ARMY CORPS OF ENGINEERS
INSTALLS RCA 301

The U. S. Army Corps of En-
gineers, Kansas City District, has
installed an RCA 301 computer for
use in connection with water re-
sources development along the
Missouri River.

43




Newsletter

The RCA system will be applied
initially to programs dealing with
hydraulics, hydrology, structural
and allied civil engineering prob-
lems. The 301 also offers the
capability to computerize finan-
cial and accounting, property,
real estate and personnel func-
tions of the District.

The Kansas City District has
responsibility for the work with-
in a five-state area from Rulo,
Nebraska, to the confluence of the
Missouri and Mississippi, includ-
ing all tributaries of the Mis-
souri within this territory.

The Kansas City system in-
cludes a central processor with
40,000 characters of memory stor-
age, a high-speed printer, six
magnetic tape units, a card reader-
punch and an on-line CALCOMP dig-
ital plotter.

IRISH INTERNATIONAL
TO USE BUNKER-RAMO
RESERVATION SYSTEM

Irish International Airlines
has announced that it will install
an electronic computer system this
month to handle its growing reser-
vation workload.

The airline reservation in-
formation system with on-line
agent sets connected to heavy traf-
fic generating offices of Irish
International will be provided by
The Bunker-Ramo Corporation of
Stamford, Conn., under a leasing
arrangement. It will be the first
fully automated electronic avail-
ability and inventory system link-
ing Ireland and Great Britain,

The system will handle as
many as 11,000 queries an hour and
will record sales and cancella-
tions as they occur. More than
100 agent sets will be distributed
throughout the Irish carrier's
network. The counter-top input/
output devices that will be used
by the booking clerk to communi-
cate with the computer will auto-
matically update the information
stored in the central processor.

The automatic communications
network will connect the computer
to booking offices at three loca-
tions in Dublin, as well as book-
ing offices in Cork, Limerick, Bir-
mingham, Glasgow, Manchester, and
London. The central processing
equipment will be located at Dub-
lin Airport. The system is known
as the Altamatic reservation sys-
tem.
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COAST GUARD BUYS PDP-5
FOR SEA AND SHORE DUTY

The Coast Guard has purchased
a PDP-5 computer from Digital Equip-
ment Corporation for use in reduc-
ing oceanographic data at sea and
ashore. The data is used princip-
ally to construct a Geostrophic
Current Chart in order to predict
the speed and course of icebergs
drifting into the major shipping
lanes near the Grand Banks. The
Coast Guard performs this work
for the International Ice Patrol,

In addition to performing
assignments at sea, the PDP-5 will
be used ashore in Washington fol-
lowing the end of the ice patrol
season to process similar data
gathered elsewhere by other Coast
Guard vessels,

A PDP-5 was tested for the
work during the 1964 ice patrol
cruises on board the Coast Guard
oceanographic vessel Evergreen,
when data was taken at nearly 500
oceanographic stations. Use of
the computer shortened the calcu-
lation time from three hours per
station by hand to 15 minutes by
machine, and also eliminated the
hand calculating previously done
ashore after the ship docked.

WURLITZER COMPANY
TO INSTALL SYSTEM/360

The Wurlitzer Company, Chi-
cago, Il1l., internationally known
manufacturer of pianos and elec-
tronic organs, announced it will
install IBM's new System/360 com-
puter for a variety of applications
from factory and retail store in-
ventory control to installment re-
ceivable accounting. Other pro-
posed uses of the computer include
production control, payroll, and
management reporting.

The System/360 Model 30 will
be installed in the DeKalb, Ill.,
plant of The Wurlitzer Company.
The company has five manufactur-
ing plants in the United States
and West Germany and also oper-
ates seven retail store groups
spread from Chicago to New York.

NATIONAL TWIST DRILL &
TOOL COMPANY INSTALLING
UNIVAC 418 SYSTEM

National Twist Drill and Tool
Company, Rochester, Mich., one of
the nation's largest producers of
rotary metal cutting tools, has

disclosed plans of a real time com-
puting system for processing of its
production and order service
operations.

elements in the new
system will b2 a UNIVAC 418 Real-
Time Computer, a product of Sperry
Rand Corporation's UNIVAC Division,
and a teleregister video inquiry-
display to be supplied by Bunker-
Ramo Corporation of Stamford, Conn.

Principal

Two major applications will be
implemented when the new system
begins on-line operations in 1965.
One is a real-time order service
function; the other is a production
control capability that will facil-
itate real-time reports on the con-
dition of more than 15,000 orders.
The new system will also produce
statistical analyses for market
research studies. Other potential
applications are now being studied
by the company for possible imple-
mentation in 1966,

$1.4 MILLION EDP ORDER
FOR HONEYWELL

The Public Service Board of
New South Wales, Australia, has
purchased a large-scale Honeywell
800-III data processing system
valued in excess of $1.4 million.
The computer joins two smaller
Honeywell 400 computers now in-
stalled at the Public Service
Board, and makes that state govern-
ment's computer center the largest
in Australia,

The H-800-II1 system combines
a large Honeywell 800 computer in
an on-line link with a smaller
Honeywell 200 computer. When in-
stalled in June, the system will
process New South Wales' school
certificate program and handle all
rental accounting for the N.S.W.
Housing Commission.

In addition, the system will
permit the state government to cen-
tralize its entire accounting op-
eration at its new automatic data
processing center in Australia
Square, Sydney.

SATURN V TEST SYSTEM
USES PDP-5 COMPUTERS

NASA's Marshall Space Flight
Center at Huntsville, Ala., has
installed three general-purpose
Programmed Data Processor-5 com-
puters built by Digital Equipment
Corporation, Maynard, Mass,
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The three computers and per-
ipheral equipment supplied by Dig-
ital form part of a ground-based
testing complex for use in NASA's
Saturn V program. The three PDP-5
computers will function as central
control elements in an on-line data
acquisition system in the center's
Astrionics Laboratory. The system
will test inertial components for
the Saturn guidance system in a
controlled laboratory environment.
The data acquisition and processing
was formerly performed manually,

Saturn V, a three-stage launch-
ing vehicle with a first-stage
thrust of 7.5 million pounds, will
be the prime booster for the first
manned moon landing using the lunar-
orbit-rendezvous method. The first
flight is scheduled in 1966.

Each of the PDP-5s includes a
4096-word memory and an input/out-
put tape teleprinter. Also includ-
ed in the order is a 200-card-per-
minute reader, Dual DECtape Sys-
tems, analog-to-digital converter,
logic circuit modules for peri-
pheral equipment interfaces.

KAMAN NUCLEAR INSTALLS
CONTROL DATA 3400

Kaman Nuclear, Colorado
Springs, Colo., has installed a
large-scale Control Data 3400 com-
puter system. Kaman Nuclear is
one of the nation's foremost re-
search and development
organizations,

The 3400 system will be used
to fulfill computational require-
ments in scientific and operations
analysis, research and development,
and to conduct commercial data pr
processing, Specific applications
to be run on the 3400 will be nu-
clear codes, weapon effects, tra-
jectory studies, war game models,
PERT networks, and business data
processing.

BENSON-LEHNER
ACQUIRES TELECOMPUTING

The Benson-Lehner Corporation,
Van Nuys, Calif., (a subsidiary of
the United Gas Corporation of
Shreveport, La.) has announced the
purchase, for an undisclosed amount,
of the entire product line of the
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Data Instruments Division of the
Whittaker Corporation, which has
been marketed under the trade name
of Telecomputing.

According to Andrew S. Huson,
President of the Benson-Lehner
Corporation, the acquisition of
these products will implement
Benson-Lehner's product line in
the semi-automatic data reduction
field. This is a continuation of
the product expansion program
which began with an earlier an-
nouncement of the company's new
line of graphic display systems.

The manufacturing and engi-
neering operations of the Data
Instruments Division will move to
the Van Nuys facility of Benson-
Lehner, coinciding with the com-
pletion of Benson-Lehner's plant
expansion,

MAGNETIC RECORDING
EQUIPMENT OPERATIONS
CONSOLIDATED BY 3M

The 3M Company has announced
consolidation of all its activi-
ties in the magnetic tape record-
ing equipment field into the new-
ly-formed Revere-Mincom division.
All facilities and personnel of
the former Revere-Wollensak and
Mincom divisions are being as-
signed to the new Revere-Mincom
operating unit,

Products of the new division
include the Wollensak line of tape
recorders, professional mastering
equipment for use in the music,
broadcasting and motion picture
industry and complex Mincom high
performance magnetic tape instru-
mentation recorders used by the
military and the aerospace indus-
try. It also makes drop out com-
pensators used in the television
industry.

TAPE CERTIFIERS, INC.

A new corporation, Tape Cer-
tifiers, Inc. (TCI), Gardena,
Calif., now offers as a service
to those in the Data Processing
Industry, tape cleaning and cer-
tification.

TCI has assembled a staff
consisting of personnel with many
years of experience with the large
tape and equipment manufacturers.
Two years of research and develop-
ment were the foundation upon which
the TCI program was born. All
phases of the program were tested
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thoroughly, including the advant-
ages that were to be offered the
industry using this service. The
tape cleaning and certifying equip-
ment was designed and built by TCI.

Restoration of tapes can be
made by TCI to a 'like new' condi-
tion at a fraction of the cost of
new tapes. 97% of all permanent
and transient errors are removed
(aatomatic ejection repair isused
in permanent error areas).

TCI warrants that the tape
certified will conform with the
IBM magnetic tape specification
or the customers specifications.
TCI's program is offered to all in
the data processing industry and
can be tailored to fit the individ-
ual needs of the company using the
service.

(For more information, designate
#41 on the Readers Service Card.)

C-E-I-R ACQUIRES MARKETING
RIGHTS FOR BANK DATA SYSTEM

Marketing rights for a system
of computer programs developed for
bank demand deposit accounting by
BMA Data Processing, Inc., Salt
Lake City, have been acquired by
C-E-I-R, Inc., Washington, D.C.

The proprietary programs, in
use for the past three years by a
number of banks in the Intermoun-
tain West, will be available
through C-E-I-R initially in the
Los Angeles area and subsequently
throughout the rest of the U.S.,
except for Utah, Idaho and a sec-
tion of Colorado, where BMA retains
marketing rights.

Robert D, Holland, executive
vice president of C-E-I-R, said a
bank data processing facility is
now being set up at the company's
research and computing center in
Beverly Hills, Calif., and the
service gradually will be extended
through other C-E-I-R centers.

GULTON INDUSTRIES GRANTS
LICENSE TO RCA TO PRODUCE
COMPUTER MEMORY MODULES

Gulton Industries, Metuchen,
N.J., announced the granting of a
license to Radio Corporation of
America under a Gulton patent re-
lating to a new type of random ac-
cess memory module for computers.

Dr. Leslie K. Gulton, presi-

dent of Gulton Industries, said ths
new modules make possible major re-
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ductions in the size and cost of
the memory, permitting storage of
vastly greater amounts of informa-
tion in smaller space.

The Gulton patent, which ex-
pires in 1979, applies to the use
of modules made of continuous thin
sheets of laminated ferrite with
conductor wires printed on both
sides. Gulton Industires devel-
oped the memory modules in connec-

tion with its research in ceramics.

Payment to Gulton Industries
is provided for on a royalty basis
under the license, which is not
exclusive to Radio Corporation of
America.

SCIENTIFIC DATA SYSTEMS
ACQUIRES CONSOLIDATED
SYSTEMS CORPORATION

Scientific Data Systems, Los
Angeles, Calif., has acquired Con-
solidated Systems Corporation, ac-
cording to an announcement by SDS
President Max Palevsky. Consoli-
dated Systems was jointly owned by
Allis-Chalmers Manufacturing Co.
and Bell & Howell Company's sub-
sidiary Consolidated Electrody-
namics Corporation, Terms of the
acquisition agreement were not
disclosed.

Consolidated Systems will be
operated as a wholly owned subsid-
iary of SDS. The company is manu-
facturer of electronic data sys-
tems for government, scientific
and industrial organizations.
During the past year, computers
manufactured by Scientific Data
Systems have been used extensively
in digital data systems engineered
by Consolidated Systems.

Consolidated Systems has of-
fices throughout the country with
principal executive and manufac-

turing facilities in Pomona, Calif.

Scientific Data Systems has 21 of-
fices throughout the country.
Principal executive and manufac-
turing facilities are in Los
Angeles, Calif.

I
COMPUTING CENTERS
L

COMPUTER CO-OPERATIVE FORMED
BY I1IT RESEARCH INSTITUTE

IIT Research Institute, Chi-
cago, Ill1,, is organizaing a com-
puter co-operative for Chicago
area structural engineers. Com-
puter technology is being util-
ized by the structural engineer
because of the increasing com-
plexity of the structural systems
resulting from his search for op-
timum design.

The primary objective of the
cooperative is to provide engi-
neers with the means of sharing
the cost of developing or expand-
ing their computer capability.
Such cost includes both the hard-
ware (IITRI's IBM 7094 digital
computer will be used) and the
development of computer programs.

Engineers at IITRI will col-
lect a library of structural en-
gineering programs and make these
available to the members. A mem-
ber wishing to use a particular
computer program will prepare the
input data and submit it to the
institute for processing, IITRI
staff members will be available
for consultation on the program.
Formal courses will be offered to
cooperative members and instruc-
tion on the use of programs added
to the library will be given at
regular intervals.

FOUR KANSAS BANKS FORM
BANK-SPONSORED
DATA PROCESSING CENTER

Four central Kansas banks
have joined in a business venture
new to the State of Kansas — a
bank-sponsored data processing
center, Data Center Inc. is a
separate corporation formed by
Hutchinson National, First Nation-
al of Hutchinson, Security State
Bank of Great Bend, and Peoples
State Bank of Ellinwood.

An IBM 1440 was installed in
company offices in late October.
Demand deposit (checking) account-
ing was the computer's first task,

A, J. Collins, president of
Hutchinson National and head of
the Data Center board of directors,
said the entire spectrum of bank-
ing applications for the four
sponsoring banks will be phased

in over the next 12 months. This
includes preparation of payrolls,
processing of savings accounts and
installment loans, analysis of
trust accounts, and preparation of
management and sales analysis
reports.

In explaining the Center's
operation, Mr. Collins said that
at the close of each business day,
transactions of all four banks are
delivered to the Center by messen-
ger. During the evening, all mas-
ter files are updated by the com-
puter and detailed reports are re-
turned to the banks in the morn-
ing. An average of two hours is
required to process one day's
checking activity for each bank.

While it is expected that
several correspondent banks will
utilize the Data Center, the serv-
ices offered by member banks will
not be limited to financial insti-
tutions. The member banks expect
to offer the full range of computer
service to business and industry
throughout the surrounding area,
Mr. Collins said that any company
with a data processing problem is
a potential client of the member
banks.

EDUCATION NEWS
I

ENTELEK ESTABLISHES
INFORMATION EXCHANGE CENTER

A center for the exchange of
information about computer-assisted
instruction has been established by
ENTELEK Incorporated under a con-
tract with the Office of Naval Re-
search. ENTELEK is now compiling
brief descriptions of lesson pro-
grams, including information on
teaching logics and system char-
acteristics. To register a CAI
program with the project, write to
ENTELEK Incorporated, 42 Pleasant
Street, Newburyport, Mass. 01950

HIGH SCHOOL MATH TEACHERS
TO ATTEND SUMMER INSTITUTE
IN COMPUTER MATHEMATICS

Forty high school mathematics
teachers from all over the United
States will attend a National Sci-
ence Foundation Summer institute
in Computer Mathematics at State
University College at Oswego this
summer. The NSF Institute in Com-
puter Mathematics is one of five
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federally sponsored summer insti-
tutes or workshops to take place
at the College at Oswego this
summer.

A $40,560 NSF grant will pro-
vide the institute, and those se-
lected to attend will receive full
tuition, residence benefits and
travel expense for the June 28-
August 6 summer instruction period.
The institute director is Dr. Robert
Sloan, professor of mathematics at
the College at Oswego and acting
director of the college's Computer
Center,

The institute program is de-
signed primarily for secondary
mathematics teachers who will teach
beginning programming or computer-
oriented mathematics courses.

Each participant will take two
courses during the six-week in-
struction period, "Introduction to
Computer Programming”, and either
"Numerical Analysis" or
"Statistics.,"”

Great interest on the part of
mathematics teachers around the
nation has been evidenced in the
Oswego Institute. So far, more
than 550 applications have been
received for the 40 institute
grants available this summer. Ap-
plications were closed on Feb. 15.

IIT RESEARCH INSTITUTE OFFERS
NEW SERIES OF SYMBOLIC
CONTROL SEMINARS

A new series of symbolic con-
trol seminars is being offered
this year at IIT Research Insti-
tute, Chicago, Ill., according to
an announcement by Dr. Shizuo Hori,
project manager of the APT Long
Range Program. The seminars will
be held periodically throughout
1965, he said, and are offered to
assist companies and agencies in
their evaluation, utilization and
implementation of techniques for
controlling automatic machines by
symbolic statements in a command
language. They are:

1. Introduction to Symbolic
Control, providing background nec-
essary for an understanding of N/C
(numerical control) machines, com-
puter programming, and APT (Auto-
matically Programmed Tools), a
symbolic control technique. It
also covers some of the problems
of N/C management as well as dis-
cussion of research developments
affecting future N/C applications.
The seminar dates — Feb, 18, May
13 and Oct. 19.
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2. N/C Management, which
will cover N/C organization, the

use of computers as an aid to part
programming, personnel selection
and training, evaluation of N/C
operations, effect of symbolic
control on design and engineering
practices, and a case history.
Dates are June 11 and Nov. 2.

3. APT Part Programming:
Basic instruction during a five-
day course in the fundamental con-
cepts and techniques of APT part
programming. Definition of work-
piece geometry, and motion state-
ment for point-to-point and two
and three dimensional programs
will be explained. Although the
course assumes some knowledge of
machining practices and shop
mathematics, previous computer
programming experience is not re-
quired. Courses will be March
15-19, Aug. 30-Sept. 3, and
Nov. 15-19.

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

NEW PRODUCTS

IBM 1130 COMPUTING SYSTEM

The first IBM computer to rent
for less than $1000 a month has
been announced by IBM Corporation,
White Plains, N.Y. Its internal
computing ability, however, is
greater than systems costing sev-
eral times as much.

The desk-sized 1130 is de-
signed for individual use by en-
gineers, scientists and mathema-
ticians. With its range of per-
ipheral devices, the 1130 also
will be used in such fields as
publishing, construction, finance,
manufacturing and distribution.

An advanced storage technique
is available with the 1130 com-
puter. Data and instructions for
computer processing are recorded
on a magnetic disk similar in ap-
pearance to a phonograph record.
Disks are protected by a plastic
cartridge. Each IBM 2315 disk
cartridge can hold the equivalent
of more than one million char-
acters of information.
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IBM will provide, without
charge, more than 50 application
programs for use in such fields as
civil engineering, publishing,
mathematical and statistical prob-
lem-solving and petroleum explora-
tion and engineering. Programs
written in FORTRAN for the 1130
can be run on the IBM System/360
if there is the same type of per-
ipheral equipment available in the
System/360 configuration.

The application programs sim-
plify use of the computer for in-
dividual engineers, business firms
and consultants. The individual
need only indicate which pre-writ-
ten program he neads, supply data,
and he will receive an answer with-
in a few moments. He can communi-

cate with the computer through its
keyboard.

~ B e
Information generated by the
1130 can be represented graphic-
ally with an IBM 1627 plotter
linked to the computer (shown
above in right foreground). The
plotter can prepare charts, graphs
and diagrams from tabular results
calculated by the computer. A
set of programs available with the
computer enable it to smooth out
point-to-point data and thus repre-
sent curves precisely.

To accomplish a variety of
applications ranging from research
to route accounting, the 1130 can
be used with paper tape punch and
reader, card read punch and a low-
cost printer as peripheral equip-
ment .

Main memory of the 1130 com-
puting system is a magnetic core
storage with capacity of 4096 or
8192 16-bit words. Memory cycle
time is 3.6 microseconds.

A basic IBM 1130 computing
system will rent for $695 a month
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and includes a memory capacity of
4096 16-bit words, memory cycle
time of 3.6 microseconds, and a
paper tape reader and punch.

Deliveries of the 1130 are
scheduled to begin in the fourth
quarter of 1965. The 1130 comput-
ing system will be manufactured at
IBM facilities in San Jose, Calif.
It also will be manufactured by
the IBM World Trade Corporation
in Greenock, Scotland, for cus-
tomers outside the United States.
(For more information, designate
#44 on the Readers Service Card.)

GE EXPANDS ABILITIES OF
COMPATIBLES/400 FAMILY

General Electric Company,
Phoenix, Ariz., has announced major
expansions in the performance abil-
ities of its Compatibles/400 family
of medium-scale computers.

Chief among these is direct
access, which is provided by new
equipment that enlarges the capac-
ity of the computers to store and
communicate information.

The Compatibles/400 computer
family also was given the capabil-
ity to perform scientific computa-
tions at speeds up to 10 times
faster than equipment in the same
price class.

Finally, the memory speed of
the GE-415 was boosted by more
than 40 per cent. Memory speed
has been cut from 2.3 microseconds
per character to 1.45 microseconds.

Seven new devices introduced
for the Compatibles/400 computer
family include:

1. a large capacity disc
storage subsystem (DS-25) storing
up to 800 million characters; 64
simultaneous record "seek" opera-
tions are combined with four con-
current data transfer operations
in each subsystem;

2. a smaller storage unit
(DS-15) which holds a removable
high-density disc cartridge —
each removable disc holds almost
8 million characters and each
subsystem can seek up to 8 differ-
ent records simultaneously;

3. a magnetic drum (MD-30)
which has a transfer rate of
370,000 characters per second with
an average access time of 8.5 mil-
liseconds; it stores up to 12
million characters;
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4. a high-speed, single-line
controller (DATANET-21) for hand-
ling data between several com-
puters over communications lines
at 40,800 bits per second;

5. a multi-line controller
(DATANET-70) which can handle
simultaneously the access of up
to 248 remote stations into the
central computer via Teletype,
Voicegrade and TELEPACA commun-
ications facilities;

6. a magnetic strip mass
storage unit (MS-40): each unit
can hold more than 532 million
characters, and eight of the units
may be used together as a subsys-
tem, providing random access to
more than 4 million characters;

7. a floating point arith-
metic unit is available for per-
forming scientific and engineer-
ing computations at speeds up to
10 times faster than other equip-
ment in the medium price class.

A GE-415 equipped with this de-
vice, for example, can add binary
numbers greater than 11 decimal
digits in an average time of 17
microseconds and multiply in a
little more than 21 microseconds.
Division can be performed in 31
microseconds.

(For more information, designate
#45 on the Readers Service Card.)

BURROUGHS INTRODUCES B300

Burroughs Corporation, De-
troit, Mich., has expanded its
commercial data processing lines
with the introduction of a new
computer, the B300. Corporation
president Ray R. Eppert said the
B300's electronic units, or mod-
ules, can be grouped into systems
"literally custom-tailored to fit
each customer's specific needs".
"Because of its modularity,”" Mr.
Eppert said, "a B300 can start
out as a tabulating card computer,
then be built up easily into a
magnetic tape system, or be ex-
panded into a disk file and data
communications system, or to a
MICR bank data or transit system.
There's almost no limit to con-
figuration options",

The B300 is available with a
full range of peripheral units in-
cluding new 1040 line-per-minute
printers and 1400 card-per-minute
punched card readers. These are
fully buffered and can be used
singly or in pairs. For bank op-
erations the company has announced
a 1600 line-per-minute lister with

eighteen tapes, and a MICR sorter-
reader which distributes 1555
checks a minute into sixteen cate-
gories on a single pass. A new
three-speed magnetic tape drive
offers not only higher speed, but
permits an interchange of tapes
between the B300 and most other
data processing systems in current

use,

— Burroughs "On-Line"
Bank Computer System in-
cludes (1) the central
terminal unit (2) the
central processor (3) the
disc file memory (4) mag-
netic tape units (3) high
speed printer (6) punched
card reader (7) a special
typewriter by which the
operator (8) and computer
talk to each other.

The B300 includes a more
powerful central processor with a
memory size up to four times that
of the basic Burroughs B200, B200
computer programs will operate on
the B30D with greater efficiency
and without modification.

(For more information, designate
#43 on the Readers Service Card.)

ITI 4900 REAL-TIME COMPUTER

A new digital computer, ITI

4900 Real-Time Computer, has been
developed by Information Technol-
ogy, Inc., Sunnyvale, Calif., The
computer, designed from the users
point of view, is aimed at the
market of real-time system control
and engineering computations.

One approach is the integrated
software-hardware system. The basic
machine language of the computer is
based on symbolic coding. A reper-
toire of over 30 commands is built
into the machine hardware, requir-
ing no programming translator.

This approach gives the user the
command of the flexibility and
capability of a stored program
computer without the burden as
found in programming conventional
computers,

The ITI 4900 has a word length
of six decimal digits or four al-
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phanumeric characters. Three
models are available, differing
only in memory types. Both delay

line and core memories are offered.
Memory size is expandable with a
minimum size of 100 words.

— ITI 4900 Real-Time
Computer

The basic computer measures
only 18" x 21" x 9". A control
console with full alphanumeric dis-
play is included in the basic com-
puter. A minimum computer config-
uration uses Selectric keyboard
printer for man-machine communica-
tion. A variety of peripheral de-
vices such as tape units, card
machines and high-speed printers
can be integrated into the system.
(For more information, designate
#46 on the Readers Service Card.)

SERIES 200 ANNOUNCED
BY HONEYWELL .

Honeywell Inc., Wellesley
Hills, Mass., has announced its
Series 200, a broad range of equip-
ment combining the latest technical
advances with a new "applications"
approach to computer hardware.

The modular equipment, which in-
cludes Honeywell's successful H-200
computer, consists of five basic
processing units and a large num-
ber of terminal devices that can

be put together, building block
fashion, to form virtually any size
or type of data processing system.

Walter W. Finke, president of
the firm's electronic data process-
ing division, described the system
as "applications-oriented"” to meet
the EDP requirements of business,
government, scientific or special-
izced computer uses such as commun-—
ications, time-sharing and computer
networks.

The smallest Series 200 pro-
cessor is model 120, a high-speed,
low-cost unit primarily designed
for small-to-moderate business
data processing jobs. A main mem-

ory of 2048 characters is expand-
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able to a maximum capacity of
32,768 characters. Cycle time is
3 microseconds per character. The
processor has a minimum of three
(and up to eight) input-output
trunks, two or three read-write
channels to permit multiple sim-
ultaneous peripheral operations,
and six index registers. All read-
ing, punching and printing controls
are contained within the 120 pro-
cessor. Model 120 is totally data

and program compatible with every
other member of Series 200.

— Typical configuration
of the Model 120 includes
4096 six-bit characters

of main memory, card
reader/punch, printer and
three magnetic tape units.
Pivoting control panel
swings around to face any
part of the computer work
area to facilitate opera-
tion.

Model 200, first introduced
some 15 months ago as the Honey-
well 200 computer system, has been
the bellweather for the Series 200
line. A minimum model 200 pro-
cessor has a main memory of 4096
characters expandable to a maxi-
mum capacity of 65,536 characters.
Cycle time is 2 microseconds; a
high-speed control memory has a
500-nanosecond cycle time. Model
200's full range of conversion and
programming aids forms the basis
of all series 200 software.

Covering the middle-range of
Honeywell's new series is the model
1200; a medium-scale processor for
mixed business and scientific ap-
plications. Model 1200 is com-
pletely program and data compat-
ible with all other processors in
the Series 200 product line. The
Liberator technique also makes
possible complete, automatic, one-
time conversion into Series 200
language of programs originally
written for the 1401, 1401-G, 1440,
1460, 1410 and 7010. Main memory
cycle time is 1.5 microseconds.
Storage capacity ranges from 8192
to 131,072 six-bit characters.
Sixteen standard input/output
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trunks accommodate control units
for as many as 64 peripheral de-
vices. Four read/write channels
make possible up to four simul-
taneous peripheral operations at
the same time as processing.

The model 2200, first intro-
duced last June, is the next-to-
largest processor in the new Series
200 product line. Having a cycle
time of 1.0 microseconds to a main
memory capacity ranging from 16,384
to 262,144 six-bit characters, it
brackets capabilities of both the
medium~-scale 1200 processor and
the large-scale 4200 processor.

The largest processor in Hon-
eywell's new series, the 4200, com-
bines large-scale business data
processing capabilities with power-
ful scientific operations that make
it equally applicable to the broad-
ranging problems of business, in-
dustry, science, government and
education. A basic main memory
capacity of 32,768 six-bit charac-
ters can be expanded to as many as
524,288 characters. Main memory
cycle time is 750 nanoseconds per
four characters; equivalent to 188
nanoseconds per single character.
Either 32 or 64 input/output trunks
are available with the 4200; 8 or
16 read/write channels make pos-
sible the simultaneous operation
of 8 or 16 peripheral devices at
the same time as processing., All
programs written for the smaller
processors in the Series 200 can
be run on the 4200. This internal
program and data compatibility is
extended to competitive systems
through Honeywell's Liberator
technique.

Low-cost peripheral equipment,
first developed in conjunction with
the H-200, has been extended for
Series 200. More than 45 special-
ized devices — including 13 models
of magnetic tape devices, five high-
speed printers, three types of op-
erator consoles, mass memory drums,
and 25 single-, multiple- and h
special-purpose communications de-
vices — have been developed to
complement the processors.

Series 200 is designed to com-
pete with equal effectiveness in
both the new-user and replacement
computer markets. "Its performance
features and low cost make the
system attractive to new users.

At the same time, it is completely
compatible with many installed com-
puters — a valuable asset in the
replacement market,

(For more information, designate
#48 on the Readers Service Card.)
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NEW GE-115 DEVELOPED
BY OLIVETTI IN ITALY

General Electric Company has
announced its entry into the small
computer market with the introduc-
tion of the GE-115., The company,
in doing so, has combined the en-
gineering and marketing skills of
its recently acquired European
computer allies — Compagnie Bull-
General Electric of France and
Olivetti-General Electric of Italy
— with those of its U.,S.-based
Computer Department in Phoenix,
Ariz. The computer itself was de-
veloped by the Olivetti organiza-
tion in Italy.

The GE-115 general purpose
computer is designed for small
data processing applications — as
a remote terminal linked by com-
munications lines to larger cen-
tral computers, or a punch card
processor replacing traditional
punch card equipment.

— Italian design of new

GE-115 computer. A typ-
ical system shows the
small-scale computer
(left to right) with a
card punch, the central
processor, a card reader,
a power supply and a card
printer.

The main memory is a magnetic
core, random access device. Memory
time of the GE-115 is 8 microsec-
onds. Memory modules are available
with 4096 or 8192 characters (of 8
bits each).

First quantities will be
manufactured in Milan for shipment
beginning in December of this year.
Plans call for production at com-
puter manufacturing sites in the
United States and France as demand
rises, Marketing of the new com-
puter will be carried out through
the existing channels of Bull-
General Electric and Olivetti-
General Electric. Also sharing
in the marketing responsibilities
will be GE's Computer Department,
Phoenix, Ariz.; Canadian General
Electric; Australian General Elec-
tric, and General Electric of
Japan,
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In addition, peripheral equip-
ment for the GE-115 will wear in-
ternational colors, according to
Dr. Louis T. Rader, vice president
and general manager of GE's Indus-
trial Electronics Division. Key
equipment to support the computer
was developed in the three nations
and will be manufactured in them.
(For more information, designate
#47 on the Readers Service Card.)

Software

A DEBUG-ORIENTED
ASSEMBLER FOR THE 1401

An SPS assembly program for
the IBM 1401, specifically de-
signed to meet the programmer's
need for efficient coding and de-
bugging, has just been made avail-
able by Edu-Programs, Pacific
Palisades, Calif.

At the grammatical level, the
assembler detects and lists in-
valid operation codes and repeated
labels, as well as correctingminor
keypunching errors, as the source
program cards are encountered. As
soon as the program END card is
read, undefined labels are listed.
Thus, the major types of grammat-
ical errors are known by the pro-
grammer-operator even before
assembly is complete.

At the logical level, the
assembler facilitates debugging
by loading the object program into
core (less than 10 seconds after
the single assembly tape required
is rewound:), and immediately com-
mences execution on test data.
Program listing and condensed deck
punching options may be exercised
concurrent with loading.

Speed is another feature of
this assembler. A 4K program can
be assembled in about three min-
utes, 3 to 4 times as fast as by
a well-known 4-tape assembler,

Coding for this assembler is
simplified by the following fea-
tures: (1) almost all instruc-
tions which require a d-character
can be coded by the use of special
mnemonics generally consistent
with those used in Autocoder; (2)
the determination of word-lengths
for constants not having a term-
inal blank may be delegated to
the assembler; and (3) free-form
coding may be used for numeric
addresses.

Tile present version of the
assembler requires a 4K 1401 with
only one tape drive, advanced pro-
gramming and column binary. If a
second tape drive is available,
the assembler may be used as a
self-loading program tape.

(For more information, designate
#49 on the Readers Service Card.)

Data Transmitters
and A/D Converters
P

MODEL 2020 CARD TRANSMITTER

Digi-Data Corp., Bladensburg,
Va., has announced the availability
of its Model 2020 Card Transmitter.
Use of this equipment in conjunc-
tion with the 202C Data Phone per-
mits transmission of punched card
information over telephone lines
at a rate of 85 cards per minute.

Primary advantages of this
system are reported to be: the
modest cost; small space require-
ments; and positive control of
transmission errors. In particu-
lar, the modest cost of the equip-
ment permits remote installations
which previously were considered
unfeasible,

(For more information, designate
#51 on the Readers Service Card.)

ESS GEE A/D CONVERTERS

A new line of low cost, high
speed analog to digital converters
is now available from Ess Gee Inc.,
White Plains, N.Y. These new de-
vices operate at up to 100Kc, and
with accuracies up to 0.01% £ ¥ bit.
Maximum common mode noise rejection
is provided through differential
input amplification. Front panel
digital display is provided util-
izing incandescent lamps. Input
signals from = 1 volt to £ 10 volts
may be selected for full scale
range. Conversions are true bi-
polar operations and the digital
outputs have nominal levels of
"0" =0 Vand "1" =+ 10 V,

Specifications of these new de-
vices include: an input impedance
of 3 Megohms with common mode re-
jection of better than 120 db at
60 cps; up to 12 bits and sign or
4 BCD digits plus sign output cap-
ability; sampling rates to 100 Kc,
and operating temperature range
from 0°C to +50°C. Total package
weight is only 25 lbs,.

(For more information, designate
#50 on the Readers Service Card.)
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OPTICAL DATA
TRANSMISSION SYSTEM

NASA's Marshall Space Flight
Center Computation Laboratory at
Huntsville, Ala., has completed
acceptance tests on a 2-mile opti-
cal data transmission system built
by General Electric's Radio Guid-
ance Operation in Syracuse, N.Y.
The Computation Laboratory will
use the system to study the feasi-
bility of digital data transmission
via light beam and to determine
terminal equipment requirements.

According to General Electric
engineers, modulated light-beam
communication has some unique ad-
vantages over more conventional
techniques. Among these are inher-
ently secure transmission of in-
formation, elimination of RF inter-
ference, low power requirements,
and the availability of bandwidths
into the gigacycle (thousand mil-
lion cycles) range.

, The picture above is a rear
view of the 2-mile, 12 megacycle
bandwidth, light-beam data link
equipment delivered to NASA by GE.
The electro-optical transmitter
(right, with side panel removed)
utilizes a gallium-arsenide light-
emitting diode, thermoelectrically
cooled to -40° C, as the modulated
infrared light source. A mirror
system forms the light into a cir-
cular beam and directs it to the
receiver (left) where another mir-
ror system collects the energy for
the photo pick-up device. Hand-
knobs on each base and telescopes
atop each unit aid in system
alignment. The transmitter is
37.5 inches long and weights 106
pounds; the receiver is 52 inches
lony, weighs 125 pounds.

The NASA equipment is of mod-
ular construction to permit modi-
fication of performance and to
take advantage of changes in the
state-of-the-art.
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Input-Output
I—

B-L DEVELOPS NEW LARGE
TABLE ELECTROPLOTTER (LTE)

Benson-Lehner Corporation,
Van Nuys, Calif., has developed a
new solid-state Large Table Elec-
troplotter (LTE). The LTE System
affords a complete contouring
package for large-scale computer
applications for exact delinea-
tions in minute detail of surface
contours, weather maps, and topo-
graphical features. It produces
report-quality graphs and maps
rapidly and accurately from dig-
ital computer generated output
tapes. From either program or

— Benson-Lehner's pres-
ident, Andrew S. Huson,
shown next to the Large
Table Electroplotter(LIE).

operator control, it plots points,
symbols, or alphanumeric charac-
ters, and draws straight or con-
tour graphs from digital input
data.

(For more information, designate
#52 on the Readers Service Card.)

C-DEK

A flexible, solid state data
gathering device named the C-DEK
(Computer Data Entry Keyboard) is
being manufactured by Colorado In-
struments, Inc., Broomfield, Colo.,
and marketed by Systamethods Corp.,
Denver, Colo.

C-DEK output can be punched
card, paper tape (any channel),
magnetic tape, or on-line to a
computer. The device can perform
arithmetical functions and stor-
age. It can deliver printed out-
put while recording in computer
language and can simultaneously
produce multiple computer output
languages such as cards and tape.
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C-DEK is available with acard
and/or badge reader, timeclock,
typewriter, comptometer or can be
linked with almost any electronic
device, such as weighing scales.

Several applications can be
performed on a single C-DEK by sim-
ply removing a program card and in-
serting another. Alpha as well as
numeric information may be entered.

C-DEK is presently being used
by government, and educational in-
stitutions to record scientific
data and also is being used in
computer programming.

(For more information, designate
#57 on the Readers Service Card.)

IMPROVED MODEL
READER/SPOOLER COMBINATION

A new REMEX Reader/Spooler,
Model RRS-302, was introduced at
the I1.E.E.E, Show last month, by
REMEX/Rheem Electronics of Haw-
thorne, Calif, The REMEX Model

RRS-302 Photocell Punched Tape
Reader/Spooler combination includes
a medium high speed reader with a
spooler on one space-saving panel,
7 inches high by 19 inches wide.

The spooler portion has on-off
servo control of the pay out and
rewind reel, and push-button or
remote control rewind at a speed
of 40 inches/second. The reader
has self-adjusting brakes, hard-
ened steel tape guides, photovol-
taic sensing cells, and reading
speeds up to 300 characters/second.
(For more information, designate
#53 on the Readers Service Card.)
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DREXAMATIC MODEL 2545
PUNCHED CARD READER

A high reliability punched
card reader has been developed spe-
cifically for critical check-out
operations on the Apollo guidance
equipment by Drexel Dynamics Corp.,
Horsham, Pa. This instrument,
designated the Drexamatic Model
2545 punched card reader, provides
a maximum of 600 switch contacts
for use with IBM type cards. In
addition to its use for preflight
missile and space vehicle check-
out operations, this device has
wide application in industrial and
military automated quality assur-
ance programs for high reliability
components.,

A static memory device, the
reader uses standard IBM cards to
program any sequence of operations
in the automated testing of elec-
trical components and systems, and
in various production type batch-
ing processes. The program can be
changed by simply inserting an IBM
card with a different punched se-
quence of operations in the reader
unit. Cards can be changed in a
few seconds, and once the card is
set, the memory status is com-
pletely independent of both power
failure and severe environmental
conditions.

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

MODEL B3000 PHOTO-ELECTRIC
PERFORATED TAPE READER

A significant increase (from
700 up to 1000 characters/second)
in the speed of its low-cost,
photo-electric perforated tape
reader, Model B3000, has been an-
nounced by the Digitronics Corp.,
Albertson, L.I., N.Y.

Model B3000 reader is bi-di-
rectional. It is all solid-state,
‘has self-adjusting brakes and reads
5, 6, 7 or 8-level tapes., Silicon
photo-diodes in the read head serv-
ice all eight data channels, plus
sprocket channel. Positive or
negative-going output signals,
variable tape guides and dual speed
motors are optional.

Compatible spooler, Model 6090,
can handle 10% inch reels at 1000
characters per second. Other
models are available for operation
at lower speeds.
(For more information, dssignate
#56 on the Readers Service Card.)

SERIES 6610
PRINTER ACCESSORY

Electronic Associates, Inc.'s
(Long Branch, N.J.) new Series 6610
Printer Accessory now makes it pos-
sible to log data at the rate of
20 lines per second. Used with
the Company's Series 6000, 6001 or
6101 Digital Voltmeters, the high
speed printer can be provided with
from 7 to 12 columns depending on
particular user requirements.
Seven columns are required for DVM
information with the additional
columns available for other data,
such as scanner address.

The voltmeter/printer com-
bination is designed to operate
in any one of four modes: high
speed automatic, where the printer
controls the operation of the sys-
tem at 20 lines/second; low trigger
automatic, where the DVM controls
the operation of the system at 2-3
linss/second; manual (single print)
control, where a reading is taken
each time the manual trigger but-
ton on the DVM is depressed; and
external control, where the DVM
read command is initiated by an
external source such as a scanner,

System connection is accom-
plished by an inter-connecting
cable between the voltmeter and
the printer. A single connector
on the rear of the printer con-
tains all input/output connec-
tions and the interconnecting
cable is wired for operation of
columns 1 through 7 from the DVM.

The equipment prints 10 char-
acters per inch across the paper
and 6 lines of print per inch of
vertical spacing. With this volt-
meter/printer combination it is
possible to read and record up to
20 dc voltages or 20 resistance
readings per second.

(For more information, designate
#54 on the Readers Service Card.)

Components
R

MODEL 97 TESTER

General Kinetics Inc., Arling-
ton, Va., have begun shipments of
their new Model 97 tester. This
device has the ability to test nine
tract tapes for use in next-gener-
ation computers such as System/360
and Spectra 70, GKI engineers
described this as a necessary cor-
ollary to the movement into that
generation for both manufacturers
and users of tape. Manufacturers
will use the Model 97 to certify
new tape for sale as error-free.
Tape users will use it to re-test
tapes after use to insure that the
error count is held within the
limits that can be tolerated by
its applications.

The new tester examines tapes
for variations in signal, noise,
and tape width which would cause
error in normal use on a computer
tape drive. Model 97 will stopon
error in both directions which al-
lows examination and repair of
error regions in the reverse di-
rection as well as the forward,
thus eliminating the lost motion
of a non-productive rewind pass.

The automatic retest feature
of the Model 97 checks a potential
error three times before record-
ing it, thus discriminating between
transient and genuine errors.

Model 97's circular chart
error recorder is at eye level,
and the built-in work station with
its own illuminator enables the
operator to do manual repairs to
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tape on the machine. Track indi-
cator lights show immediately on
which tract of the tape an error
or flaw is located. There also

is a built-in microscope which per-
mits the operator to examine the
tape surface while it is being
tested, and a single wrap capstan
that provides damage-free starts,
stops, and tape motion.

The Model 97 can be ordered
with all of the features mentioned,
or can be modified to suit the par-
ticular tape-testing needs of in-
dividual customers.

(For more information, designate
#58 on the Readers Service Card.)

TYPE 226 COMPUTER TAPE

A new computer tape, with
full-width pre-testing, has been
developed by the Reeves Soundcraft
Division of Reeves Industries, Inc.,
Danbury, Conn. The new Type 226
tape, according to Marketing Mana-
ger Robert E. Snare, gives the in-
dustry a product which may be used
today, and which also will meet
the increasing demands of future
generations of computers.

He noted that the Reeves tape
provides "protection against obso-
lescence in that customers will be
able to use them readily on the
forthcoming 9-track tape drives
such as IBM's System/360 data
processing equipment."

Each track, available on a
1.5 mil duPont Mylar base, is in-
dependently certified for 800 bits
per inch. The new tape also uses
Reeves' Micro-Plate process which
combines an oxide formulation with
a tough binder system to achieve
greater reliability and longer
tape and head life, while, at the
same time, eliminating shedding
and head fouling.
(For more information, designate
#59 on the Readers Service Card.)

DURAL-HUB COMPUTER REELS

Memorex Corporation, Santa
Clara, Calif., has introduced
premium DURAL-HUB reels for com-
puter tape — all-aluminum hub
recls permitting aluminum-to~tape
contact, greater flange stability
and interchangeable color coding.

Memorex reports the more ex-
pensive DURAL-HUB(C) reels elim-
inate cracked hubs and accompany-
ing reel replacement costs, oper-
ating interruptions and tape
damage .
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Precision center aperture of

the new reel provides positive

non-shimmy, no-wobble performance.
Shock-resistant DURAL-HUB reel
flanges provide added protection
against shipping and handling
abuse, Other design features keep
pack more uniform, reduce likeli-
hood of tape cinching, semi-perma-
nent ridging, and wavy edges.

DURAL-HUB reels also have
colored facing rings which facil-
itate tape librarying and storage.
Eleven standard colors are avail-
able and special colors are avail-
able on quantity orders. DURAL-
HUB reels are offered in both 8%"
and 104" sizes.

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

TAPE-SEAL COMPUTER
TAPE STORAGE SYSTEM

The new Wright Line Tape-Seal
computer tape storage system
doubles capacity of tape storage
areas, reduces dust problems sig-
nificantly, and makes handling
of tapes safer and easier. The
system is manufactured by Wright
Line, a division of Barry Wright
Corp., Worcester, Mass.

These advantages are possible
because of a polyethylene strip
called Tape-Seal. This narrow,
flexible strip encircles the tape
reel, the edges of which fit into
grooves designed into the Tape-
Seal, and has an integral hook-
latch that permits tapes to be
suspended from the top. The
grooves in the Tape-Seal hold the
reel flanges apart to prevent tapes
from being damaged by pinching.
Bulky conventional containers and
the wire racks required to support
them are both eliminated. This
means twice as many tapes can be
stored in a Tape-Seal system as in
the same space in other systems.

The Tape-Seal completely en-
closes the computer tape. When
used in conjunction with solid-
flange reels, there is no dust
problem whatsoever. Tape-Seal
(see photo below) can be removed
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quickly and simply by lifting the
locking latch with one finger.

And unlike brittle plastic con-
tainers which are apt to break when
dropped accidentally, the Tape-Seal
will merely bounce.

The Tape-Seal system exposes
100 tapes to view when a single
cabinet door is opened; all tapes
can be immediately identified
since labels on Tape-Seals are al-
ways in the same position. A
spring-loaded stabilizing panel
makes it easy to remove reels.

The complete Tape-Seal system
includes: five-high storage cab-
inets, library storage units,
trucks for transporting tapes from
library to readers, Compustoralls

for in-department storage, small
desk units to hold reels, and tape
reel carrying cases for programmers
(For more information, designate
#62 on the Readers Service Card.)

NEW COMPUTER REEL FROM
DATA PACKAGING

A new reel constructed with
hub and winding surface of preci-
sion turned aluminum has been an-
nounced by Data Packaging Corp.,
Cambridge, Mass. The new reel ac-
cepts any lockout ring.

Color-coding of the reel is
accomplished by a plastic "Saturn”
ring around the hub. The tape
manufacturer's name and other la-
beling data appears on the ring.

Most benefits of the new reel
derive from the rigidity of the
aluminum hub and winding surface,
Repeated perfect winds are possible
because the winding surface is
largely incompressible.

The hub and winding surface
of the reel are of circular "I"
beam construction, machined to-
gether for concentricity. The
front and back faces of the hub
are then machined parallel to as-
sure squareness to the mounting
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surface, and to provide positive
parallel reference for the flanges.
The flanges are coupled to the hub
by elastic cement permitting dif-
ferences in thermal expansion be-
tween the hub and the flange with-
out distrubing flange parallelism.
(For more information, designate
#63 on the Readers Service Card.)

B

TAPE REEL STORAGE CABINET

Systems Sales Co., Binghamton,
N.Y., has announced the availabil-
ity of its Model #1902, duplex
sliding door reel storage cabinet,
for storage of all types of com-
puter tape reels,

Model #1902 was designed to
provide maximum storage in minimum
floor space. One lock secures 252
reels, Opening a single door ex-
poses 126 reels, with no blind
spots behind doors.

The cabinet is equipped with
overhead type airplane hangar style
doors which operate on ball bear-
ing rollers at the top, with guide
channels below, to insure jam-free
finger tip door control. The #1902
is furnished in a choice of match-
ing computer manufacturer's colors.
(For more information, designate
#61 on the Readers Service Card.)

I
PEOPLE OF NOTE
.|

AIR FORCE AWARD TO
EDWARD F. WEITEN

The Air Force recently pre-

sented an award for outstanding
achievement to a Lockheed Missiles
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& Space Co. engineer, Edward F.
Weiten, whose work has saved the
space program an estimated
$900,000. Mr. Weiten won the
award for his development of "a
precise, efficient, and flexible
Fortran Program for simulation of
space vehicles". The system has
produced savings estimated at
$600,000 for computer run time
reduction and $300,000 for reduced
engineering costs, for a total sav-
ing of $900,000 since 1960.

The award, established by the
Air Force Systems Command, con-
sisting of a plaque and certifi-
cate, was presented to Weiten by
Col, James T. McKee, Air Force
plant representative at Lockheed.

DOBBS NAMED MANAGER
SDC COMPUTER CENTER

Guy Dobbs has been named Man-
ager of System Development Corpor-
ation's newly-formed corporate
Computer Center. He will be re-
sponsible for supervising a cen-
tral computer facility, which,
when implemented in the near fu-
ture, will serve the many diver-
sified computation requirements
of SDC's Santa Monica activities.
The Computer Center will replace
four different computers currently
being used.

Mr. Dobbs was previously As-
sistant Director of SDC's Tech-
nology Directorate.

TARMAN ELECTED
PRESIDENT & DIRECTOR
OF MEISCON

C. William Tarman has been
elected president of, and a di-
rector of Meiscon Corporation,
Chicago-based subsidiary of Con-
trol Data Corporation. Tarman,
formerly vice-president and gen-
eral manager of the firm, succeeds
James D, Harris. Harris will re-
main on the board of directors.
Tarman was one of the original ex-
ecutives of Meiscon when the com-
pany was organized in January, 1963,

IBM ANNOUNCES
EMPLOYEE AWARDS

A record $1,596,393 was award-
ed to employees of IBM Corporation
last year for suggestions that cut
costs or improved products and
procedures, This is the largest
amount awarded in the 36-year his-

tory of IBM's suggestion plan and
the third year in succession in
which employees received in excess
of one million dollars for their
ideas.

The highest award last year
was received by William D. Reese
Jr. and George P. Fletcher, field
engineers in Arlington, Va. They
shared $19,000 for improving the
wiring and operating efficiency of
magnetic tape drives for IBM
computers.

The second highest award,
$15,260, went to Peter L. Bowles
and Donald L. Groover on the engi-
neering staff of IBM's Space Guid-
ance Center in Owego, N.Y. Their
efforts in redesigning a part in
the radar-navigation system used
by aircraft of the Strategic Air
Command resulted in considerable
savings.

Over half of IBM's eligible
employees participate in the sug-
gestion plan. Last year, 142,000
suggestions were submitted. Nearly
40 percent of the employees who
submitted suggestions received
awards. Of these, 151 were awarded
$1000 or more. The average award
was $65.

]
NEW LITERATURE
e ]

LABORATORY AND
EDUCATIONAL MODULES

A 120-page catalog describes
Digital Equipment Corporation's
fully coordinated set of transis-
torized digital computer circuits
in three speed lines (500 KC, 5MC,
and 10 MC), especially packaged
for educational and industrial
training as well as practical dig-
ital systems test and design work.

The catalog contains logic
diagrams and detailed specifica-
tions for over 45 modules and ac-
cessories. Also included is a
64-page insert, the Laboratory
Module Handbook, which may be used
as a basic primer or text on dig-
ital logic and applications.

The catalog is available at
no charge.
(For more information, designate
#66 on the Readers Service Card.)
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“HANDS-ON’ TRAINING PROGRAM

Advanced educators are using
a "hands-on" training program as
the most practical way of instruct-
ing students to use electronic com-
puters and data-communications de-
vices. A new brochure is available
(from General Electric) describing
how the U. S. Military Academy at
West Point, N.Y., is organized to
do this, using three GE-225 com-
puters and a DATANET-30 data com-
munications processor. Cadets
formulate their own problems and
program their efforts. Remote
terminals located in various de-
partments provide immediate access
to centrally-located computers.
(For more information, designate
#67 on the Readers Service Card.)

DATA PROCESSING,
VOLUME Vil

The proceedings of the 1964
International Data Processing Con-
ference, held in New Orleans last
June, are now available in a 353-
page, hard-bound edition., Spon-
sored by the Data Processing Man-
agement Association, the Confer-
ence consisted of twenty-nine sem-
inars ranging from an Executive
Forum of general interest to high
specialized technical seminars in
virtually every major area of data
processing.

Among the many current and
important topics discussed in this
book by nationally recognized ex-
perts, ares Hardware Concepts of a
Bio-Medical Computing System; Time
and Work Reporting by Data Commun-
ications; Management Information
Retrieval and Dissemination; Sim-
ulation Techniques, Uses and Val-
idity; Controls and the Audit
Trail; COBOL: Its Acceptance, Use
and Future; Computer Selection and
Acquisition; and Selection, Train-
ing and Evaluation of Personnel,

Copies of DATA PROCESSING,
Volume VII, are available from
Data Processing Management Associ-
ation at $5.75 per copy.

(For more information, designate
#65 on the Readers Service Card.)

USE OF INFORMATION
TECHNOLOGY IN BANKING

A six-page brochure describ-
ing the use of information tech-
nology in banking has been pub-
lished by AUERBACH Corporation and
is now available. The new brochure
describes the kinds of systems-
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design and consulting services
that are available to help banks
handle information more efficient-
ly and derive more value from it.
Separate sections of the brochure
are devoted to banks about to de-
velop antomated systems and to
those that already have an auto-
mated system,

(For more information, designate
#64 on the Readers Service Card.)

I
BUSINESS NEWS
I —

NCR ‘64 SALES SET RECORD

NCR worldwide revenue from
sales, services and equipment
rentals in 1964 set a record for
the 10th consecutive year. They
totaled $665,773,000 compared with
$592,580,000 in 1963, or an in-
crease of 12%.

Reported net income also
reached a new high, rising to
$22,503,000, a 12% increase over
the $20,082,000 recorded in 1963,
Of the $22,503,000 total earnings
for the year, $12,048,000 repre-
sented domestic earnings, compared
with $9,251,000 earned in the
United States in 1963. The NCR
chairman attributed the higher
domestic earnings in 1964 to the
favorable effect of higher sales
volume and lower federal income
taxes.

Total after-tax foreign earn-
ings rose from $13,166,000 in 1963
to $14,118,000 last year. Of this
latter amount, Mr, Oelman said,
$10,455,000 was included in re-
ported net income, representing
foreign earnings remitted to the
United States plus the earningsof
NCR's Canadian subsidiary.

NCR has now installed world-
wide approximately 1200 computer
systems in retailing and financial
institutions, in manufacturing
companies, in’'government, and in
the Armed Services, the company
reports. Many of these utilize
cash registers, accounting ma-
chines and adding machines as in-
put devices.

During 1964 the company also
carried out a major expansion of
its network of data processing
centers. In the United States,
NCR now offers data processing
services in 23 cities, an increase
of 10 over a year ago. Another
17 NCR data processing centers are
operated abroad. Through these
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centers, Mr. Oelman said, business
firms without computer equipment
can obtain complete data process-
ing services by sending to the
centers punched paper tapes,
punched cards, or "optical" tapes
created by basic business machines
as a by-product of their regular
operation.

AMPEX SALES CLIMB 8%
IN 3RD QTR.

Record sales and net earnings
after taxes for any third quarter
and nine months were achieved by
Ampex Corporation in the periods
ended January 30, announced William
E. Roberts, president and chief ex-
ecutive officer, Sales for the
third quarter of fiscal 1965 to-
taled $38,356,000, up 8 per cent
from $35,634,000 in the comparable
period last year. Net earnings
were $2,008,000, or 22 cents per
share, up 10 per cent from the
$1,832,000, or 20 cents per share,
in the third quarter of fiscal 1964.

For the first nine months of
fiscal 1965, sales totaled
$107,338,000, up 6 per cent from
$101,625,000 in the comparable
period last year. Net earnings
were $5,234,000, or 57 cents per
share, on 9,250,418 average shares
outstanding, up 7 per cent from
$4,884,000, or 33 cents per share
on 9,214,031 shares.

CALCOMP EARNINGS UP 11%

California Computer Products,
Inc., Anaheim-based producer of
digital plotting equipment, reports
net earnings of $226,725 for the
fiscal six months ended December
27, 1964. This compares with a
profit of $184,330 on an adjusted
basis, for the corresponding
period last year.’

Lester L. Kilpatrick, presi-
dent, said that net earnings, as
a percentage of sales, increased
to 11.3% this year, while proprie-
tary product sales rose from 49%
of total sales for the first six
months of fiscal 1964 to 74% of
total sales for the same period
this year, Revenue was $2,006,923,
compared with $2,556,782.

Expenditures for developing
new proprietary products in the
digital plotting field were in-
creased from $104,534 for the first
six months of fiscal 1964 to
$314,961 for the like period in
fiscal 1965, Development efforts
resulted in the introduction of
three new products in recent months.




MONTHLY COMPUTER CENSUS

The number of electronic computers installed or in produc- of progress for readers interested in following the growth of
tion at any one time has been increasing at a bewildering pace the American computer industry, and of the computing power it
in the past several years., New vendors have come into the com- builds.
puter market, and familiar machines have gone out of production.

Some new machines have been received with open arms by users — In general, manufacturérs in the computer field do not
others have been given the cold shoulder. officially release installation and on order figures. The fig-
ures in this census are developed through a continuing market

To aid our readers in keeping up with this mushrooming ac- survey conducted by associates of our magazine, This market
tivity, the editors of COMPUTERS AND AUTOMATION present this research program develops a documented data file which now cov-
monthly report on the number of general purpose electronic com- ers over 80% of the computer installations in the United States.
puters of American-based companies which are installed or on A similar program is conducted for overseas installations,
order as of the preceding month. These figures included instal-
lations and orders outside the United States, We update this Any additions, or corrections, from informed readers will
computer census monthly, so that it will serve as a "box-score" be welcomed.

AS OF MARCH 10, 1965

NAME OF NAME OF SOLID AVERAGE MONTHLY DATE OF FIRST NUMBER OF NUMBER OF
MANUFACTURER COMPUTER STATE? RENTAL INSTALLATION INSTALLATIONS UNFILLED ORDERS

Addressoqgraph-Multigraph Corporation EDP 900 system Y $7500 2/61 11 1
Advanced Scientific Instruments ASI 210 Y $2850 C 4/62 22 0
ASI 2100 Y $3000 12/63 6 0

ASI 6020 Y $2200 A/65 0 4

ASI 6040 Y $2600 7/65 0 3

Autonetics RECOMP II Y $2495 11/58 58 X
RECOMP III Y $1495 6/61 15 X

Bunker-Ramo Corp. BR-230 Y $2680 8/63 T 2
BR-300 Y $3000 : 3/59 40 X

BR-330 Y $4000 12/60 35 X

BR-340 Y $7000 12/63 25 10

BR-530 Y $6000 8/61 15 X

Burroughs 205 N $4600 1/54 60 X
220 N $14,000 10/58 39 X

E101-103 N $875 1/56 100 X

B100 Y $2800 8/64 26 28

B250 Y $4200 11/61 96 5

B260 Y $3750 11/62 130 110

B270 Y $7000 7/62 125 20

B280 Y $6500 o 7/62 62 28

B370 Y $8400 7/65 0 25

B5000/B5500 Y $20,000 3/63 35 3

Clary DE-60/DE-60M Y $525 2/60 303 3
Computer Control Co, DDP-19 Y $2800 6/61 3 X
DDP-24 Y $2500 5/63 53 11

DDP-116 Y $900 3/65 0 24

DDP-224 Y $3300 3/65 1 13

Control Data Corporation G-15 N $1000 7/55 325 X
G-20 Y $15,500 4/61 28 X

160*/160A/1606 Y $1750/$3400/$12,000 5/60;7/61;3/64 418 7

924 /924A Y $11,000 8/61 28 1

1604/1604A Y $38,000 1/60 60 X

3100 Y $7350 12/64 5 ' 20

3200 Y $12,000 5/64 35 30

3300 Y $15,000 7/65 0 32

3400 Y $25,000 11/64 4 16

3600 Y $58, 000 6/63 36 15

3800 Y $60,000 5/65 0 16

6400 Y $40,000 12/65 (4] 1

6600 Y $110,000 8/64 2 6

6800 Y $140,000 4/67 0 1

Digital Equipment Corp, PDP-1 Y $3400 11/60 60 2
PDP-4 Y $1700 . 8/62 54 6

PDP-5 Y $900 9/63 100 8

PDP-6 Y $10,000 10/64 4 8

PDP-7 Y $1300 11/64 6 18

: PDP-8 Y $525 4/65 (1] 90

El-tronics, Inc, ALWAC IIIE N $1820 2/54 24 X
Friden 6010 Y $600 6/63 185 150
General Electric 115 Y $1700 12/65 0 10
205 Y - $2900 10/64 13 15

210 Y $16,000 7/59 56 X

215 Y $5500 11/63 40 6

225 Y $7000 1/61 136 4

235 Y $10,900 12/63 34 11

415 Y $5500 5/64 34 80

425 Y $7500 7/64 15 45

435 Y $12,000 10/64 6 22

455 Y $18,000 6/65 0 2

465 Y $24,000 6/65 0 1

625 Y $50,000 12/64 1 15

635 Y $65,000 12/64 1 18

General Precision LGP-21 Y $725 12/62 143 X
LGP-30 semi $1300 9/56 430 X

RPC-4000 Y $1875 1/61 98 X

Honeywell Electronic Data Processing H-120 Y $2600 12/65 : 0 80
H-200 Y $4500 3/64 290 480

H-300 Y $3900 7/65" 0 8

H-400 Y $8500 12/61 108 5

H-800 Y $22,000 12/60 72 14

H-1200 Y $6500 2/66 0 15
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NAME OF NAME OF SOLID AVERAGE MONTHLY DATE OF FIRST NUMBER OF NUMBER OF

MANUFACTURER - COMPUTER STATE? RENTAL INSTALLATION INSTALLATIONS UNFILLED ORDERS
Honeywell (cont'd.) H-1400 Y $14,000 1/64 9 2
H-1800 Y $30,000 1/64 5 8
H-2200 Y $11,000 . 10/65 0 25
H-4200 Y $16,800 2/66 0 3
DATAmatic 1000 N $40,000 12/57 3 X
H-W Electronics, Inc, HW-15K Y $490 6/63 3 X
1BM 305 N $3600 12/57 190 X
360/20 Y $1800 12/65 ] 1500
360/30 Y $4800 4/65 0 2200
360/40 Y $9600 4/65 0 575
360/50 Y $18,000 7/65 0 260
360/60 Y $35,000 8/65 0 50
360/62 Y $50,000 9/65 0 22
360/70 Y $80,000 10/65 0 62
650-card N $4000 11/54 275 X
650-RAMAC N $9000 11/54 50 X
1130 Y $900 11/65 0 350
1401 - Y $4500 9/60 8100 650
1401-G Y $1900 5/64 700 140
1410 Y $12,000 11/61 770 105
1440 Y $3500 4/63 1450 750
1460 Y $9800 10/63 1025 190
1620 I, 1I Y $2500 9/60 1700 » 30
1800 Y $6500 2/66 0 45
701 N $5000 4/53 1 X
7010 Y $19,175 10/63 65 25
702 N $6900 2/55 8 X
7030 Y $160,000 5/61 6 X
704 N $32,000 12/55 47 X
7040 Y $14,000 6/63 90 48
7044 Y $26,000 6/63 41 10
705 N $30,000 11/55 64 X
7070, 2, 4 Y $24,000 3/60 365 15
7080 Y $55,000 8/61 71 2
709 N $40,000 8/58 11 X
7090 Y $64,000 11/59 80 8
7094 Y $70,000 9/62 145 15
7094 11 Y $76,000 4/64 45 25
ITT 7300 ADX Y $18,000 9/61 9 3
Monroe Calculating Machine Co. Monrobot IX N Sold only - $5800 3/58 155 X
Monrobot XI Y $700 12/60 520 150
National Cash Register Co. NCR - 304 Y $14,000 1/60 26 X
* NCR - 310 Y $2000 5/61 46 1
NCR - 315 Y $8500 5/62 280 110
NCR - 390 Y $1850 5/61 800 90
NCR -~ 500 Y $1500 . 9/65 0 150
Philco 1000 Y $7010 6/63 15 0
2000-210, 211 Y $40,000 10/58 19 3
2000-212 Y $52,000 1/63 5 2
2000-213 Y $68,000 6/65 0 1
Radio Corp. of America Bizmac N $100,000 -/56 3 X
RCA 301 Y $6000 2/61 565 35
RCA 3301 Y $11,500 7/64 18 30
RCA 501 Y $14,000 6/59 98 2
RCA 601 Y $35, 000 11/62 4 1
Spectra 70/15 Y $2600 11/65 0 50
Spectra 70/25 Y $5000 11/65 0 30
Spectra 70/45 Y $9000 3/66 0 40
Spectra 70/55 Y $14,000 5/66 0 12
Raytheon 250 Y $1200 12/60 165 10
440 Y $3500 3/64 9 13
Scientific Data Systems Inc. SDS-92 - Y $900 3/65 0 25
SDS-910 Y $2000 8/62 113 25
S0S-920 Y $2700 9/62 73 8
SDS-925 Y $2500 12/64 1 15
SDS-930 Y $4000 6/64 20 20
SDS-9300 Y $7000 11/64 3 7
UNIVAC I&1II N $25,000 3/51 & 11/57 30 X
111 Y $20,000 8/62 86 8
File Computers N $15,000 . 8/56 22 X
Solid-State 80,

90, & Step Y $8000 8/58 310 X
Solid-State II Y $8500 9/62 40 2
418 Y $11,000 6/63 13 8
490 Y $26,000 12/61 40 15
1004 Y $1900 2/63 2125 300
1050 Y $8000 9/63 135 205

1100 Series (ex-
cept 1107) N $35,000 12/50 13 X
1107 Y $45,000 10/62 24 4
1108 Y $50,000 7/65 0 15
LARC Y $135,000 5/60 2 X
TOTALS 25,224 10,055

X = no longer in production,

* To avoid double counting, note that the Control Data 160 serves as the central processor of the NCR 310.
Also, many of the orders for the IBM 7044, 7074, and 7094 I and II's are not for new machines but for
conversions from existing 7040, 7070 and 7090 computers respectively.
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The following is a compilation
of patents pertaining to computer
and associated equipment from the
“Official Gazette ot 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.

December 8, 1964 (Continued)

3,160,858 / Lester R. Adams, Endwell and
Arthur E. Collins, Vestal, New York /
IBM / Control System for Computer.

3,160,859 / Raymond M. Wilmotte, Prince-
ton, New Jersey / — / Optical Infor-
mation Storage and Readout Circuits.

3,160,861 / Sammy A. Butler, Peekskill,
New York / IBM / Shift Registers,

3,160,864 / Richard L. Snyder, Malibu,
Calif. / Hughes Aircraft Co. / Random
Access High Speed Memory.

3,160,872 / Robert A. Anderson, Spring-
ficld, Mass. and David T. Brown, Pough-
keepsie, New York / IBM Corp. /
Binary Coded Decimal to Binary Trans-
lator.

3,160,875 / David W. Bernard, Norwalk,
Conn. / Sperry Rand Corp. / Magnetic
Encoder.

3,160,876 / Nathan H. Stochel, New York
/ Bell Telephone Labs., Inc. / Serial To
Parallel Converter For Data Signals.

December 15, 1964

3,161,763 / Edward L. Glaser, Pasadena,
Calif. / Burroughs Corp. / Electronic
Digital Computer with Word Field Se-
lection.

3,161,854 / Theo Hense, Wilhelmshaven,
Germany / Olympia Werke AG., Wil-
helmshaven, Germany / Digital Conver-
sion and Storage System (Input Device
tor Electronic Computers).

3,161,855 / Charles H. Propster, Jr., and
Emery A. White, Phoenix, Ariz., Allen J.
Trangle, Minneapolis, Minn. and
Joyce L. Barbe, Mesa, Ariz. / General
Electric Co. / Electronic Data Processor.

3,161,859 / Albert H. Medwin, Whippany
and Edward Luedicke, Somerville, New
Jersey / Radio Corp. of America /
Modular Memory Structures.

3,161,860 / Wilhelm Grooteboer, Duis-
dorf, near Bonn, Germany / Interna-
tional Standard Electric Corp. / Ferrite
Matrix Storing Devices With Individual
Core Reading and Interference Pulse
Compensation.

3,161,861 / Kenneth H. Olsen, Bedford
and Richard L. Best, Wayland, Mass. /
Digital Equipment Corp. / Magnectic
Core Memory.
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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

3,161,867 / Carl L. Isborn, Richmond,
Calif. / Beckman Instruments, Inc. /
Logic Systems.

December 22, 1964

3,162,768 / Tenny Lode, St. Paul, Minn.
/ International Business Machines Corp.
/ Magnetic Core Deca-Flip.

3,162,769 / Hiroshi Yamada, Tokyo, Japan
/ Fuji Toushinki Seizo Kabushiki Kai-
sha, Kawasaki, Japan / Data-Transfer
Gates.

3,162,774 / Robert O. Winder, Trenton,
New Jersey / Radio Corp. of America
/ Network for Obtaining a Threshold
Function Utilizing Majority Gates in an
Array.

3.162,776 / Albrecht Gerlach, Freiburg
im Breisgan and Karl-Heinz Wilke,
Balingen, Germany / Clevite Corp. /
Shift Register.

3,162,844 / Nathan A. Moerman, Roslyn
Hecights, New York / Potter Instrument
Co., Inc. / Magnetic Memory Device
for Comparing Digital Ii.luymation.

3,162,845 / Raymond Stuart-Williams,
Pacific Palisades, Los Angecles, Calif,,
by mesme assignments to Ampex Corp.
/ Magnetic Information-Storage De-
vice.

December 29, 1964

3,163,775 / William Peil, North Syracuse,
New York / General Electric Co. / Tun-
nel Diode Logic Circuit.

3,163,852 / Edwin W. Bauer, Poughkeep-
sic,cNew York / IBM / Magnetic Core
Half Adder.

3,163,853 / Henry S. Belson, Philadelphia,
Penna. / Sperry Rand Corp. / Magnetic
Storage Thin Film.

3,163,855 / Andrew H. Bobeck, Chatham,
New Jersey / Bell Telephone Labs.,
Inc. / Magnetic Memory Circuits.

January 5, 1965

3,164,730 / Roger A. Urban, St. Paul,
Minn. / Sperry Rand Corporation,
N. Y. / Esaki Diode Logic Circuit.

3,164,812 / Andrew H. Bobeck, Chatham,
N. J. / Bell Telephone Labs., Inc., N. Y.
/ Magnetic Memory Circuits.

3,164,813 / Jan A. Rajchman, Princeton,
N. J. / Radio Corp. of America, /| Mag-
netic Device.

3,164,814 / Eugene J. Hebert, Jr., Elkins
Park, Pa. / Philco Corp., Philadelphia,
Pa. / Magnetic Devices.

3,164,815 / James E. Applequist, - Los
Angeles, Calif. / IBM Corp., N. Y. /
Digital Data Detection Circuitry.

3,164,817 /| Howard M. Fleming, Jr., Bask-
ing Ridge, N. J. / Monroe International
Corp. / Memory System.

January 12, 1965
3,165,684 / Francois Henri Raymond,
Saint-Germain-en-Laye, France / Societe
d’Electronique et d’Automatisme, Cour-
bevoie, France / Photosensitive Infor-
mation Storing Devices.

January 19, 1965
3,166,739 / Munro K. Haynes, Poughkeep-

sie, N. Y. / IBM Corp., N. Y. / Parallel
or Serial Memory Device.

January 26, 1965

3,167,377 / Milton H. Pelavin, Greenburgh,
N. Y. / Technicon Instruments Corp.,
Chauncey, N. Y. / Digital Bead-Out
Apparatus.

3,167,749 / James W. Sedin, Los Altos,
Calif. and Robert E. Wesslund, St. Paul,
Minn., by Mesme Assignments to United
States of America, as represented by the
Secretary of the Navy / Magnetic Core
Shift Register Circuit,

February 2, 1965

3,168,721 / Manfred E. Clynes, Orange-
burg, N. Y. / by Mesme Assignments to
Technical Measurement Corp., North
Haven, Conn. / Information Transfer
Systems.

3,168,723 / Warren C. Foin, Buchanan,
Ralph A. Gregory, Endwell and Frank
B. Hartman and Richard A. Trachy,
Poughkeepsie, N. Y. / IBM Corp., N. Y.
/ Data Compression Apparatus.

3,168,728 / Nachum Porath, Tel Aviv,
Israel / Sperry Rand Corp., N. Y. /
Bistable Indicating Device.

February 9, 1965
No applicable patents.

February 16, 1965

3,169,686 / Jacob Rabinow, Bethesda, Md.
/ by Mesme Assignments to Control Data
Corp., Minneapolis, Minn. / Magnetic
Tape Data Storage Device.

3,170,142 / Morton M. Astrahan, San Jose,
Calif. and Bennett Housman, Pough-
keepsie, Hrand L. Kurkjian, Hyde Park
and Bernard L. Sarahan, Poughkeepsie,
N. Y. / IBM Corporation, N. Y. / Data
Processing Machine.

3,170,144 / Munro K. Haynes, Pough-
keepsie, N. Y. / IBM Corp., N. Y. /
Cryogenic Memory System With In-
ternal Information Exchange.

3,170,146 / James R. Horsch, North Syra-
cuse, N. Y. / General Electric Co., /
Voltage Driven Magnetic Core System.

3,170,147 / William J. Bartik, Hatboro
and Kurt Gruensfelder, Ambler, Pa. /
Sperry Rand Corp., / Magnetic Core’
Memory.

3,170,148 / Floyd G. Steele, LaJolla, Calif.
/ Digital Controls Systems, Inc. / Mag-
netic Drum Memory System.

February 23, 1965
3,171,099 / Ronald Mitford Foulkes, Sale,
England / Associated Electrical Indus-
tries (Manchester) Ltd. / Digital Com-
puters For Data Processing Systems.
3,171,103 / William G. Rumble, Van
Nuys and Westley V. Dix, Canoga Park,
Calif. / Radio Corp. of America / Mag-
netic Plate Memory System.
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Why do
so many people want

to use IBM’s
computer programs?

They are the best you can get.

They are based on a thorough
knowledge of computers.

They are based on an under-
standing of how your type of busi-
ness operates—an understanding
our people have gained by work-
ing side-by-side with you, helping
you solve your business problems,
year after year after year.

Our computer programming sys-
tems—just as our machines and our
people — are products of a dedica-

tion to perfection that, at 1BM, has
become a way of life.

We don’t succeed as well as we'd
like to. We don’t think our pro-
grams or any of the other back-up
services we offer are yet perfect.

That’s why we continue to work
very hard to improve them.

Every IBM program, program-
ming system and service you get
has been checked and rechecked,
tried and retried, proved and, as
often as possible, improved.

IBM.

COMPUTERS and AUTOMATION for April, 1965

The improving never stops.

We keep looking for and finding
new and better ways to raise the
productive efficiency of your busi-
ness. That's the biggest value that
we have to offer you.

Service is not the only reason
customers stick with IBM year after
year, product after product.

But it’s the best reason we know.

SYSTEM/360-The Computer
with a Future.

Circle No. 19 on Readers Service Card
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A new comprehensive edition of the WHO'S WHO IN THE COMPUTER FIELD is available. This is the first edition in

over five years. All entries are complete and accurate as of January, 1963. This handsome, clothbound book is

the standard biographical reference on over 5000 leaders in computer applications/ design/ education/ logic/ .
mathematics/ marketing/ programming/ systems analysis

This is the answer book for such questions as:
Where did he get his degree?

How do you spell his name?

What is his home address?

Where is he working?

What is his job title?

What are his interests in the computer fleld"
What papers has he given?

What books has he written or edited?

To what societies does he belong?

In what year was he born?
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Regular price: $24.95. Price to subscribers to Computers and Automation:
$18.75. Full refund within ten days if not completely satisfied with the
usefulness of this volume. To order your copy, send a check or purchase
order to:

Who's Who in the Computer Field, Attn:
815 Washington Street, Newtonville 60,

Order Section
Mass.
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Your big computer will thank you

COMPUTERS and AUTOMATION for April, 1965

So will your boss. And your staff. It will save the big computer
for big jobs; it will save management money; it will save your
operators time and trouble.

“This conversion system’ is the DSI-1000. It's available
with a variety of options, but basically provides a means of
fast input to large scale computers by quickly converting
data from punched cards or paper tape to IBM compatible
magnetic tape.

The DSI-1000 is built around completely programmable
data control circuits, handles a variety of conversions (format,
data, media), and provides error detection and validity
checking. It is bi-directional: paper tape/magnetic tape. No
other unit can do what the DSI-1000 does, at anywhere near
its price. Optional equipment includes: Tapetypewriter for
manual tape preparation and job monitoring; Incremental
Plotters for plotting and labeling graphs; Data-Phone®
Inter-face, for use as communications terminal.

To get more information, just send coupon below.

DATA SYSTEMS

.. 10P 1SING th

INCORPORATED

Gentlemen:
Please send me details on DSI-1000 Data Conversion Systems.

IS GONVEPSION SYSTEIN

DSI-1000 Data Con-
version Systems
read paper tape at
500 characters per
second, punch tape
at 110 characters
per second, handle
card reading at 100
per minute, and
read and write mag-
netic tape in both
200 and 556 char-
acters per inch den-
sity.

DATA SYSTEMS Subsidiary of Union Carbide Corporation
10700 Puritan Avenue, Detroit, Michigan 48238

ITNTETN

HRETNE Name
- Title
Company
Address.
Circle No. 11 on Readers Service Card City




Product
planning

Professional
positions

Bank Systems — new opportunity for persons
with relatively broad bank ex-
perience; familiarity with EDP
systems; desire to change fields
to one of planning future sys-
tems.

Retail Merchandising Systems — (non-food) —
to qualify you must have experi-
ence in the management of
mercharidising systems, and a
knowledge of scientific inventory
control. EDP background is de-
sirable; retail department variety
or d{scount store experience is a
must.

Programmers — experienced with magnetic
tape systems. Assignments to
include systems simulation, field
test development and analysis;
field trial surveillance and ap-
praisal.

For consideration reply to: Mr. T. F. Wade,
Technical Placement, The Na-
tional Cash Register Company,
Main & K Streets, Dayton, Ohio
45409

An Equal Opportunity Employer

l\

TO STEP UP

We need men NOW who have
the ability to supervise and/or
install NEW COMPUTER SYS-
TEMS.

We represent commercial, finan-
cial and manufacturing compan-
ies throughout the United States.
Send your resume immediately
— you'll receive our brochure by
return mail.

ED YOUNGER & ASSOCIATES
8 S. Michigan Ave.
Chicago, lllinois 60603

Many other job opportunities exist.

C&A CLASSIFIED COLUMN

Use economical C&A Classified Ads
to buy or sell your computer and data
processing equipment, to offer ser-
vices to the industry, to offer new
business opportunities, to seek new
positions or to fill jobvacancies, etc.

Rates for Classified Ads: 90¢ per
word — minimum, 2¢ words. First
line all capitals — no charge.

Blind Ads: Box Numbers acceptable
at $4.00 additional to cover costs of
handling and postage.

Send copy to: Computers and Auto-
mation, 815 Washington Street, New-
tonville, Mass. 02160. Telephone;
617-332-5453.

Deadline for Classified Ads is the
10th of the month preceding issue.

Circle No. 21 on Readers Service Card

Circle No. 22 on Readers Service Card

ADVERTISING INDEX

Following is the index of advertisements, Each item con-
tains: Name and address of the advertiser / page number
where the advertisement appears / name of agency if any.

American Telephone & Telegraph Co.,
195 Broadway, New York 17, N, Y.
/ Page 2 / N.W. Ayer & Son

Ampex Corporation, 401 Broadway,
Redwood City, Calif. / Pages 32, 33
/ Cunningham & Walsh Inc.

Brandon Applied Systems, Inc., 30 E.
42 St., New York, N.Y. 10017 /

Div., 151 Needham St., Newton,

Mass. / Page 38 / Allied Advertising
International Business Machines Corp.,
Data Processing Div., White Plains,

N.Y. / Page 59 / Marsteller Inc.
Memorex Corporation, 1180 Shulman

Ave., Santa Clara, Calif. / Page 2A

/ Hal Lawrence, Inc.

WANTED: USED IBM COMPUTER
SYSTEMS & PERIPHERALS: 1401,
1402, 1620, 7601. TAPES: 727,
729, 7330. 083, 085, 088, 519,
407, 602A. ADVISE MODEL AND
SERIAL NUMBERS FOR OUR
QUOTATIONS, L.A. PEARL
CO., 801 SECOND AVE., NEW
YORK, N.Y. 10017

WANTED TO PURCHASE: USED
EAM Equipment: 024, 026, 056,
083, 084, 088, 407, 519, 521, 604,
548, 557, 1401. Furnish specifica-
tions, age of machinesand asking
prices. Cash transaction. Write
Box 102, Computers and Automa-

Page 17 / —

California Analysis Center, Inc., 225
Santa Monica Blvd., Santa Monica,
Calif, 90401 / Pages 36, 37/ —

California Computer Products, Anaheim,
Calif. / Page 3 / Advertisers Produc-~

tion Agency

Computron, Inc., 122 Calvary St., Wal-

tham, Mass. / Page 4 / Tech/Reps

Data Systems, Inc., Sub. of Union Car-

bide Corp., 10700 Puritan Ave.,
Detroit, Mich. 48238 / Page 61 /
Zimmer, Keller & Calvert Inc.

Digital Equipment Corp., Maynard,
Mass. 01754 / Pages 6, 7 / The
Rumrill Co., Inc.

Fabri-Tek, Inc., P.O. Box 645,
Amery, Wisc. / Page 34 / Midland
Associates, Inc.

Honeywell Electronic Data Processing

62

National Cash Register Co., Main & K
Sts., Dayton 9, Ohio / Pages 40, 62
/ McCann-Erickson Inc.

SCM Corp., 410 Park Ave , New York,

tion, 815 Washington St., Newton-
ville, Mass. 02160

N.Y. 10022 / Page 10 / Lawrence G.
Chait & Co.

Systems Engineering Labs., P.O. Box
9004, Ft. Lauderdale, Fla. / Pages
12, 13 / Tech Ad Service

7070 CARD/TAPE SYSTEM FOR
SALE: 5K, five 7291I's. January
1966 delivery. Write Box 103,
TRW Space Technology Laboratories, Computers and Automatlc?n, 815
One Space Park, Redondo Beach, Washington St., Newtonville, Mass.
Calif. / Page 63 / Fuller & Smith 02160
& Ross, Inc.
Wolf Research & Development Corp.,

P.O. Box 36K, Baker Ave., W.
Concord, Mass. 01781 / Page 64 /
de Garmo-Boston, Inc.

Ed Younger & Associates, 8 S. Michigan
Ave., Chicago, Ill. 60603 / Page 62
/ Advertising Mart
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OPPORTUNITIES IN LOS ANGELES AND
HOUSTON WITH TRW SPACE TECHNOLOGY
LABORATORIES FOR MATHEMATICIANS,
ENGINEERS AND PHYSICISTS IN SCIENTIFIC
AND BUSINESS PROGRAMMING

TRW Space Technology Laboratories has openings for Scientific and Business Programmers at its
Computation and Data Reduction Centers (CDRC) at TRW Space Technology Center in Redondo
Beach, California, and in its new Manned Spaceflight Department in Houston, Texas.

In Redondo Beach near Los Angeles International Airport, you will be working with over 200 pro-
grammers and scientists who are applying their background in mathematics, engineering and the
physical sciences to resolve problems of the aerospace environment, and to further advance the
capability of computers and the computer sciences. Here, their responsibilities include space mission
analysis, statistical analysis, data analysis, spacecraft environmental simulation, interpretive com-
puter simulation, automated plotting, business data processing, real-time operations, list processing,
and computer system applications.

In Houston in new facilities adjacent to NASA's Manned Space Flight Center, you will be a vital
part of the Apollo Program. TRW Space Technology Laboratories has responsibility to NASA for
Apollo mission planning, mission analysis and real-time program development. STL's task, in broad
terms, consists of “building a computer highway to the moon.” STL Programmers will chart the path
the Apollo craft must follow and the functions and maneuvers which will be required to remain on
that path for manned landing on-the lunar surface in 1969.

With this challenging assignment, STL in Houston has ground-floor opportunities that may never be
available again. For these exceptional openings, STL requires BS or MS degrees in Aeronautical
Engineering, Physics, Applied Math or Astronomy, with experience or training in these areas:

MISSION ANALYSIS: Strong analytical ability and technical originality with broad background in
flight mechanics, astronautics, missile guidance and mission performance.

TRAJECTORY ANALYSIS: Familiarity with the use of digital computation, analytically inclined, with
background in space mechanics.

ASTRODYNAMICS: Theoretical background in celestial mechanics, orbit determination and Jor re-
lated fields of math, physics or astronomy.

GUIDANCE ANALYSIS: Familiarity with techniques for missile guidance and experience in orbital
mechanics, random processes and statistics.

SCIENTIFIC PROGRAMMING: Background in high speed digital computers. Will assist in the solution
of problems arising in missile and space vehicle engineering, with responsibility for direction, pro-
gramming, debugging and analysis of computer solutions.

ACT NOW! Forward your resume immediately to R. J. Brown, TRW Professional Placement,
One Space Park, Department CA-4, Redondo Beach, California. TRW is an equal opportunity
employer.

TRW spAcCE TECHNOLOGY LABORATORIES

THOMPSON RAMO WOOLDRIDGE INC.
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SCIENTIFIC PROGRAMMERS — Our
biggest need right now is for Senior,
Junior and Support Programmers for
compilation, analysis and evaluation of
information vital to NASA in Houston.
A minimum of two years’ programming
experience with large-scale computers
and a BS or BA in Math, Physics or

Engineering are required. Write. WOLF RESEARCH AND DEVELOPMENT CORPORATION " L
l ﬂ I BOX 36 K « BAKER AVENUE ¢« WEST CONCORD ¢ MASS, 01781 i ’41‘

.an eqi/al-opportunity employer ‘ ';
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