










































































Here is a delay line of the magnetostriction type, stable under changing temperatures.

Such a delay line will provide up to 1/200 of a second delay for separate pulses as

fast as one million a second. It is made by Ferranti Electric, Inc., Hempstead, N.Y.
(Figure 19)

At left is a pulse transformer, .285
inches in diameter, and .350 inches
long, held between thumb and
forefinger. The core is ferrite;
the two or more windings are
made of size 48 wire. Many large-
scale electronic data processing
machines contain 1500 or more
pulse transformers. This one is
made by Aladdin Industries,
Nashville, Tenn. (Figure 20)

26

COMPUTERS and AUTOMATION for January, 1958



anuary,

1958

(At left)

Here is the final process
of assembly of some
transistors under a hood
that keeps out dust and
moisture. Ruth Lewan-
dowski is using a dental
mirror to guide her, as
she fits metal caps on
rows of transistors. The
place is the semiconduc-
tor manufacturing plant
of Hughes Aircraft Co.,
Los Angeles. (Figure 21)

Below is the top of a
sandwich of two cards
with four surfaces of
etched wiring, containing
all the diodes for gating
signals in the Royal Pre-
cision LGP-30 Electronic
Computer. The board
contains 680 diodes and
is pluggable. The ma-
chine is built by Libra-
scope, California, and is
marketed by Royal Mec-
Bee, New York.
(Figure 22)



for
MAXIMUM PERMEABILITY
and
TIGHTEST TOLERANCES:

ferrite
recording head cores

for electronic computer
memory drums
... by

The specially manufactured ferrite material of FXC recording head
cores (Ferroxcube 3C, 101, 3C2 and 3E formulations) gives ex-
tremely high working permeability. Exclusive Ferroxcube machin-
ing techniques permit unprecedentedly close-tolerance air gaps
and outstandingly fine finish, exceeding the most exacting com-
puter requirements. There is a Ferroxcube applications engineer
ready to analyze with you your own specialized needs and give
his recommendations.

Write for literature describing standard sizes available from stock, exact
permeability values and number of turns required for any given inductance.

FERROXCUBE CORPORATION OF AMERICA
50 East Bridge Street, Saugerties, New York
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Fall-out, "Special Computer Predicts Fall-
Out,” (News Note), 6/7 (July), 3
Ferguson, W. Eugene, “The Role of Com-

puters in High School Science Educa-
tion —II,” 6/8 (Aug.), 16
Ferranti Electric, Inc., "Lattice Networks
for Digital Storage,” 6/5 (May), 19
Ferroxcube Corp. of America, “"Magnetic
Recording Heads,” 6/2 (Feb.), 42
Fiedler, Edgar R., and David R. Ken-
nedy, “A Survey of Users of the IBM-
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by Coding Tape,” (News Item), 6/6
(June), 94
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essing Machines,” Henry B. Ramsey, Jr.,
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eign Subscriptions At Once,” (in The
Editor's Notes), 6/3 (Mar.), 38
Forrester, Jay W., “Social and Public Re-
lations’ Responsibilities of the Com-
puter Industry,” 6/1 (Jan., Part II), 52
Forsythe, George E., “The Role of Com-
puters in High School Science Educa-
tion—1,” 6/8 (Aug.), 15
Forum — SEE specific author, subject, or
title
“Fourth Conference on High Speed Com-
puters, Baton Rouge, March 1957, by
Charles W. Barnett (in Forum), 5/12
(Dec. 1956), 32
Frank, Werner L., “Mathematical Sub-
routines for the Univac Scientific Com-
puter — A Survey,” 6/9 (Sept.), 10
Front cover: “Analog Computer in Use
for Design of Instruments,” (in the
Editor's Notes), 6/10 (Oct.), 3;
“Leprechaun,” 6/7 (July), 1;
“Master Control Room at a New Oil
Refinery,” 6/11 (Nov.), 1, 3;
“Programmed Component Assembly
System,” 6/9 (Sept.), 1, 3;
“Spacistor,” 6/8 (Aug.), 1, 3

G: Garfield, Eugene, “Information About
Computers and Their Applications,”
(in Forum), 6/2 (Feb.), 4

Gingold, Oliver J., "Office Equipment
Outlook,” 6/3 (Mar.), 8

Glantz, Herbert T., “Reliability in Busi-
ness Automatic Data Processing,” 6/5
(May), 20

Glossaries, “On Glossaries — And Mala-
propisms,” by Alston S. Householder,
6/4 (Apr.), 33

“Glossary of Computer Terms: Com-
ments,” from Teruhiko Bessho (in
Forum), 5/12 (Dec. 1956), 30

Good, L. J., “Variable-Length Multiplica-
tion,” (in Forum), 6/2 (Feb.), 54

Greenfield, Harry 1., “An Economist
Looks at Data Processing,” 6/10 (Oct.),
18

Grey, Louis D., “Cam Profile Design
With the Univac 120,” 6/4 (Apr.), 10

“Group Behavior of Robots,” by Manfred
Kochen, 6/3 (Mat.), 16

Guignon, V., “A New Idea in Compo-
nent Supply,” 6/5 (May), 19

H: Hattery, Lowell H., and Charles A.
Phillips, “A Survey Course in Auto-
matic Data Processing Systems,” 6/7
(July), 12

Hewitt, Leland, and Ed Burnett, “The

Market for Computers in Banking: Re-

Manvufacturers of ferrite cores for recording heads, magnetic memories, TV flyback transformers, port No. 2, 6/9 (Sept.), 6

pulse transformers, filters, inductors and high frequency shields and power transformers.

[Please turn to page 30}
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INDUSTRY NEWS NOTES

ESSO CUBA REFINERY USES FISCHER & PORTER
ANALOG COMPUTER-LOGGER

ESSO’'S NEW catalytic-cracker refinery at Belot, Cuba
features automatic data logging, coupled with a com-
puter. The data logger, or log sheet printer, is conventional
equipment in refinery operations, but the analog computer
coupled with it, in a system made by Fischer & Porter, is
considered by petroleum engineers to be a step along the
road to computer control.

Data loggers have occasionally included some comput-
ing. But each item recorded on the loggers came generally
from an individual measurement.

This system measures 101 process variables hourly in
analog form, and makes them available in digital readout.
It also feeds some of the measurements, reported in analog
form, into an automatically programmed general purpose
analog computer. This computer utilizes the basic infor-
mation about process variables to solve 11 basic equations.
The solutions are printed out in digital form as “true” or
computed values, and serve as convenient operating guides
in determining the efficiency of the process.

In many respects, such operating guides, according to
Esso research engineers, are of more significance to the
process operator than the measurable variables available.
From a data logger, such guides can easily be computed,
but they require time, and the aid of a technical observer.

The “operating guides” selected for automatic processing,
for better control of the Belot cracking plant, are:

1. Carbon burning rate.
2. Catalyst circulation rate.
3. Catalyst-flow to oil-flow ratio.
4. Ratio of feed to reactor catalyst holdup. (How long
the oil remains in contact with catalyst.)
5. 430 degree Fahrenheit vapor temperature conversion.
(How much feed stock is being turned into gasoline.)
6. Percent weight of hydrogen in coke. (Measures oil
lost with coke; indicates efficiency of stripping action.)
7. Percent weight of carbon made out of total feed. (In-
dicates fixed gases in relation to gasoline.)
8. Heat duty of top pump-around system. (Measures
heat removal.)
9. Heat duty of mid pump-around system.
10. Regenerator superficial velocity. (Velocity of gas as
measure of catalytic recovery.)
11. Reactor superficial velocity.

FRONT COVER: MAGNETIC CORE
MEMORY PLANE

The front cover of this issue shows a computer compo-
nent, a magnetic core memory plane. This is an array of
4096 small ferrite doughnuts, each of which can be mag-
netically polarized in either one of two directions, thus
storing a one or a zero. Because these magnetic cores are
supported by the bare wires which “write” in them and
“read” from them, and the wires are pulled taut, the array
becomes a plane. Each core is 25 mils thick, and has an
inner diameter of 50 mils and an outer diameter of 80 mils.

COMPUTERS and AUTOMATION for January, 1958

820 milliamperes of current are sufficient to operate this
memory. The cores and the memory plane ate made by
General Ceramics, Keasbey, N.]J.

SYMPOSIUM: THINKING MACHINES
OF THE FUTURE

Research Session on Information Processing
at the AIEE Winter Meeting
Thursday Afternoon, February 6, 1958
Hotel Statler, New York, N.Y.

The American Institute of Electrical Engineers has in-
vited three speakers to explore the basic concept of in-
formation and the use of computers for conveying, digest-
ing, and processing information so as to optimize certain
controlled processes, or bypass human operations between
the stage of concept and the stage of production.

The session will be addressed by Dr. J. B. Wiesner,
Massachusetts Institute of Technology; Dr. Simon Ramo,
Ramo-Wooldridge Corporation; and Dr. C. R. DeCatlo,
International Business Machines Corporation.

The session is sponsored jointly by the Research Com-
mittee, the Computing Devices Committee, the Communi-
cation Theory Committee, and the Data Communication
Committee of the AIEE.

IBM GROWTH

INTERNATIONAL BUSINESS MACHINES as of
April 1957 had six million square feet of manufacturing,
engineering, and educational facilities; new facilities under
construction totaled 2.8 million square feet, all scheduled
for completion by early 1958. New plants of the Data
Processing Division have gone into production this year
at Rochester, Minn.; San Jose, Calif.; and Butlington, Vt,,
so that the division now has five plants. The company's
Time Equipment Division has announced the first IBM
small-scale computer. Designed mainly for engineering
applications, the new computer is expected to find a market
in business as well. The bulk of IBM’s defense work, in
the Military Products Division, is in the computer field,
consisting of the SAGE electronic air warning system, and
the BRANE, a bombing and navigational system for in-
stallation in the B-52 Strato-fortress. IBM World Trade
Corp. is tooling up for production of large-scale general
purpose digital computers in France and Germany.

THE COMPUTER DIRECTORY AND
BUYERS' GUIDE, 1958
is the June, 1958, issue of COMPUTERS AND AUTOMA-
TION. We plan that it will be printed by letterpress, and will
contain at least 75 pages. It will hold more information than

last year’s directory, which contained over 700 Orgarization
entries and over 1300 Product and Service entries.

BE SURE TO SEND US YOUR ENTRIES.
Write us for information:
COMPUTERS AND AUTOMATION

815 Washington Street
Newtonville 60, Mass.
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4
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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

HE following is a compilation of patents pertaining

to computers and associated equipment from the
“Official Gazette of the United States Patent Office,” dates
of issue as indicated. Each entry consists of: patent num-
ber / inventor(s) / assignee / invention. Printed copies
of patents may be obtained from the U.S. Commissioner
of Patents, Washington 25, D.C,, at a cost of 25 cents each.

Sept. 17, 1957: 2,806,353 / Louis N. Grafinger, Paramus, N.J,,
and Bernard J. O’Connor, Tuckahoe, N.Y. / Bendix Aviation
Corp., Teterboro, N.J. / A mach number computer.

2,806,648 / Joseph D, Rutledge, Darling, Pa. / Sperry Rand
Corp., New York, N.Y. / A half-adder for computing circuit.

2,806,950 / Robert Carbrey, Madison, N.J. / Bell Telephone
Lab., Inc., New York, N.Y. / A circulating pulse decoder.

2,806,986 / Hans P. Luhn, Armond, N.Y. / I.B.M. Corp., New
York, N.Y. / A high performance position servo system.

2,807,005 / James A. Weidenhammer, Poughkeepsie, N.Y. /
I1.B.M. Corp., New York, N.Y, / A device for converting and
reinscribing magnetically recorded data.

2,807,015 / Robert J. Shank, Encino, Calif. / Hughes Aircraft
Co., Del. / A range voltage generating circuit for automatic
range tracking.

2,807,017 / Richard N. Close, Mineola, N.Y. / U.S.A. by Sec.
of War / An aircraft borne radio computer system.

Sept. 24, 1957: 2,807,376 | Georges X. Lens, Antwerp, Belgium
/ International Standard Electric Corp., New York, N.Y. /
A combined code recorder and selector.

2,807,413 / Edward J. Rabenda, Poughkeepsie, N.Y. / 1L.B.M.
Corp., New York, N.Y. / An electronic decimal storage
system.

2,807,414 / Louis A. Howard, U.S. Navy / I.LB.M. Corp., New
York, N.Y. / A machine for reading each card of an array
of record cards each having a leading edge with columns of
index points containing representations of data in the form
of light transparent areas disposed parallel thereto.

2,807,415 / Robert I. Roth, Briarclif Manor, N.Y. / L.B.M.
Corp., New York, N.Y. / A record perforation analyzing
means.

2,807,664 / Harry Kleinberg, Pensauken, and John S. Baer,
Woodbury, N.J. / Radio Corp, of '‘America, Del. / A system
for recognizing information encoded in groups of binary-
valued digital positions on a storage medium and for print-
ing said information.

2,807,715 / Arnold Lesti, Nutley, N.J. / LT.T. Corp., Mary-
land / A decoder for pulse code modulation systems.

2,807,716 [ Floyd G. Steele, La Jolla, Calif. / Digital Control
Systems, Inc., La Jolla, Calif. / A correlation of flip-flop
and diode gating circuitry.

2,807,717 / Robert C. Paulsen, West Caldwell, N.J. / LB.M.
Corp., New York, N.Y. / A measuring and indicating system.

2,807,728 / Tom Kilburn, Manchester, Frederic C. Williams,
Timperley, and Eric R, Laithwaite, Preston, Eng. / National
Research Development Corp., London, Eng. / A digital data
storage system.

Oct. 1, 1957: 2,808,202 / William C. Hahn, Scotia, N.Y. /
General Electric Co., New York / A carry unit for binary
digital computing devices,

2,808,203 / Bernard H, Geyer, Jr., Syracuse, and Curtis D.
Cockburn, Baldwinsville, N.Y. / General Electric Co., New
York / A binary system shifting register.

2,808,204 / Bernard H. Geyer, North Syracuse, and Charles R.
Wayne, Syracuse, N.Y. / General Electric Co., New York /
A binary digital computing apparatus.

2,808,205 / Francois H. Raymond, Le Vésinet, and Roger R.
Dussine, Paris, Fr. / Societe d’Electronique et d’Automat-
isme, Courbevoie, Fr. / An electric adder-subtracter device.

[Please turn to page 34}
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MATHEMATICIANS 1 TO 5 YEARS' EXPERIENCE |
INTERESTED IN

HOW MATHEMATICAL
ANALYSIS
CUTS LEAD TIME
IN ATRBORNE
REACTOR DEVELOPMENT
AT GENERAL ELECTRIC

Mathematical methods are some of the strongest supports
for General Electric’s Aircraft Nuclear Propulsion Pro--
gram. Management estimates that the mathematician’s.
insight can cut the time required to bring a power plant
from preliminary design to product stage as much as-
two years!

As this program to create nuclear power systems for air--
craft progresses, problems become more complex, and
the time element more pressing. The result is greater re-
liance on numerical analysis. This has opened positions.
for mathematicians in assignments involving:

* Thermodynamics

+ Shield Physics

+ Nuclear Instrumentation

» General Mathematical
Analysis

» Air Cycle Analysis
« Reactor Analysis

+ Numerical Analysis
» Metallurgy

+ Theoretical Physics

Is Nuclear Experience Necessary? No—not for a ma--
jority of current openings at General Electric’s Aircraft.
Nueclear Propulsion Dept. In-plant seminars and a Master’s
Degree Program, on full tuition refund basis, provide
essential nuclear theory and technology. A FEW POSI-
TIONS REQUIRE A SPECIALIST'S KNOWLEDGE OF’
NUCLEONICS.

Location Cincinnati, Ohio, known as an engineering-
center and a fine place to live. Excellent housing avail--
able. Fine schools. A few positions in Idaho Falls, Idaho.

[ ]
PUBLICATION OF TECHNICAL PAPERS IS ENCOURAGED

Please write in confidence to Mr. J. R. Rosselot.
You will receive a prompt reply and a copy of
“Aircraft Nuclear Propulsion” by Dr. M. C. Lev-
erett, Manager ANP Development Laboratory.

°
AIRCRAFT NUCLEAR PROPULSION DEPT..

GENERAL 3 ELECTRIC

P.0. Box 132, Cincinnati 15, Ohio
3t
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“A New Idea in Component Supply,” by
V. Guignon, 6/5 (May), 19

New Products and Ideas — SEE: specific
company, subject, or title

“New Products and Ideas,” (in The Ed-
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6/5 (May), 19

“The Nine Billion Names of God,” by
Arthur C. Clarke, 6/2 (Feb.), 24
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iature Tape Recorder,” 6/3 (Mar.), 12
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O: “Objective Measures of Education,”
by Donald Truitt, 6/1 (Jan., Part II),
60

“Office Equipment Outlook,” by Oliver
J. Gingold, 6/3 (Mar.), 8

*Oil and Natural Gas: The Magnitude
of the Industry,” by Ed Burnett, 6/11
(Nov.), 15

*The Oil and Natural Gas Industry,” (in
The Editor's Notes), 6/11 (Nov.), 3
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«Oil industry: ““The Market for Analog
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“The Market for Computers in the Oil

and Natural Gas Industry (Report
No. 3),” by Ed Burnett, 6/11 (Nov.),

10
“The Refinery of the Year,” 6/11
(Nov.), 21
“Some Uses of Computers in the Oil
and Gas Industry,” 6/11 (Nov.), 14
“On Glossaries— And Malapropisms,”
by Alston S. Householder, (in Forum),
6/4 (Apr.), 33
“On Language Translation,” by the Edi-
tor and A. F. R. Brown, 6/9 (Sept.), 3
Operations research, ‘“International Con-
ference on Operational Research,” 6/3
(Mar.), 42
Organizations — SEE: Roster of Organi-
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Output, “Swift Output: 10,000 Charac-
ters per Second,” Stromberg-Carlson,
5/12 (Dec. 1956), 28

P: “Pan American World Airways— Re-
quirements for Automatic Data Process-
ing,” by Daniel B. Priest, 6/7 (July), 7

Patents — SEE: “New Patents”

Pekelis, V., “Electronic Computing Ma-
chines in the National Economy of the
Soviet Union,” 6/2 (Feb.), 22

Philco Corp., “Transistor Arithmetic
Control Unit,” 6/3 (Mar.), 11

Philips, Denis S., “Courses in Machine
Accounting and Electronic Data Proc-
essing,” (in Forum), 6/10 (Oct.), 26

Phillips, Charles A., and Lowell H. Hat-
tery, “"A Survey Course in Automatic
Data Processing Systems,” 6/7 (July),
12

“A Pictorial Introduction to Computers,”
6/6 (June), 49

Poultry feed, “Computer Applications to
Poultry Feed,” by Wilbur E. Clark (in
Forum), 6/8 (Aug.), 9

“Preprints and Publication,” by Eric A.
Weiss, 6/8 (Aug.), 3

Price, George R., “The Maker of Com-
puting Machines,” 6/10 (Oct.), 29

Priest, Daniel B., “Pan American World
Airways—Requirements for Automatic
Data Processing,” 6/7 (July), 7

32

“Printing by Letterpress and Other
Changes,” (in The Editor's Notes),
6/6 (June), 6

“Products and Services for Sale or Rent:
Buyers’ Guide for the Computer Field”
(cumulative), 6/6 (June), 40

“Products and Services for Sale or Rent in
the Computer Field — List of Head-
ings,” 6/6 (June), 41

Programmed component assembly sys-
tem: “Front Cover,” (in The Editor’s
Notes), 6/9 (Sept.), 3
“IBM’s Programmed Component As-
sembly System,” by Neil D. Macdonald,
6/9 (Sept.), 9

“Programming With SOAP (Symbolic
Optimum Assembly Programming),”
Lockheed Missiles Div., 6/4 (Apr.), 9

“The Project STRETCH Computer
(IBM),” by Neil D, Macdonald, 6/4
(Apr.), 8

Public relations, “‘Social and Public Re-
lations’ Responsibilities of the Com-
puter Industry,” 6/1 (Jan., Part 2), 52

“Push-Button 'Air-Ground Communica-
tion,” 6/7 (July), 25

R: Radar mapping, “A New Radar De-
vice for Corrected Mapping,” Fairchild
Controls Cotp., 6/5 (May), 19

Ramsey, Henry B., Jr., “Films Introduc-
ing Electronic Data Processing Ma-
chines,” 6/10 (Oct.), 26

Random access memory, “Indexing for
Rapid Random Access Memory Sys-
tems,” by Arnold I. Dumey, 5/12 (Dec.
1956), 6

Reac Analog Computer, ““The Solution of
Boundary Value Problems on a Reac
Analog Computer,” 6/2 (Feb.), 26

Reader’s Digest, ““The United States Mails
— Field for Automatic Processing of
Information,” 6/5 (May), 38

Readers, “What Readers Say About ‘Com-
puters and Automation,”” 6/2 (Feb.),
44

“Reference Information,” (in The Ed-
itor’s Notes), 6/3 (Mar.), 38

“The Refinery of the Year,” oil indus-
try report, 6/11 (Nov.), 21

“Reliability in Business Automatic Data
Processing,” by Herbert T, Glantz, 6/5
(May), 20

“The Reliability of a Sage System Pro-
totype,” (New Products and Ideas),
6/9 (Sept.), 28

“Remote Control for a Vehicle,” (New
Products and Ideas), 6/7 (July), 24

“Robot Machinist,” 6/6 (June), 94

“Robots and Automata: A Short His-
tory,” by James T. Culbertson, 6/3
(Mar.), 32

“Robots and Automata: A Short History
(Bibliography),” by James T. Culbert-
son, 6/4 (Apr.), 20

Robots, “Group Behavior of Robots,” by
Manfred Kochen, 6/3 (Mar.), 16

“The Role of Computers in High School
Science Education,” by George E. For-
sythe, W. Eugene Ferguson, and De-
Forest L. Trautman, 6/8 (Aug.), 15

“Roster of Organizations in the Computer
Field” (cumulative), 6/6 (June), 9

S: Satellite, “Computation for an Earth
Satellite,” by Neil D. Macdonald, 6/2
(Feb.), 6

“The Satellite Sputnik,” (in The Editor’s
Notes), 6/11 (Nov.), 3

“Satellites and Computers—and Psy-
chology,” by Edmund C. Berkeley, 6/11
(Nov.), 6

Schrimpf, Henry W. “The Datamatic
1000 Computer,” 6/4 (Apr.), 8

“Science Fiction About Computers,” (in
The Editor's Notes), 6/8 (Aug.), 3

Science Fiction: “The Maker of Com-
puting Machines,” by George R. Price,
6/10 (Oct.), 29
“The Nine Billion Names of God,” by

Arthur C. Clarke, 6/2 (Feb.), 24

“Second National Simulation Conference,
Houston, Tex., April 11-13, 1957 6/3
(Mar.), 37

“Self-Repairing and Reproducing Auto-
mata,” by Richard L. Meier, 5/12 (Dec.
1956), 10

Semiconductor amplifier, “The Spacistor
— A New Kind of Semiconductor
Amplifier,” by Neil D. Macdonald, 6/8

(Aug.), 6

“The Setvice Bureau,” IBM, 6/3 (Mar.),
31

Simulation conference — SEE: Second

National Simulation Conference

“Simulation of a Liquid Level Control
System with an ‘Analog Computer,” by
Charles W. Worley, 6/2 (Feb.), 30

Simulator, “A Three-Axis Simulator for
Controlled Flight Test of Airborne
Systems,” Bendix Computer Div., 6/5
(May), 18

“Simulators for Training Airplane
Crews,” American Airlines, 6/3 (Mar.),

10

Skolnick, Raymond R., “New Patents”
—SEE: “New Patents”

“Social and Public Relations’ Responsi-
bilities of the Computer Industry,” by
Jay W. Forrester, 6/1 (Jan., Part II),
52

“The Solution of Boundary Value Prob-
lems on a Reac Analog Computer,” by
M. Yanowitch, 6/2 (Feb.), 26

“Some Uses of Computers in the Oil and
Gas Industry,” 6/11 (Nov.), 14

Soviet Union, education, “Three Com-
parisons,” (in The Editor's Notes),
6/1 (Jan., Part 2), 50

Soviet Union: “Electronic Computing
Machines in the National Economy of
the Soviet Union,” by V. Pekelis, 6/2
(Feb.), 22;

“Fifty-Three Foreign Subscriptions at
Once,” (in The Editor’s Notes), 6/3
(Mar.), 38

Spacistor, “Front Cover: Spacistor,” (in
The Editor's Notes), 6/8 (Aug.), 1, 3

“The Spacistor— A New Kind of Semi-
conductor Amplifier,” by Neil D. Mac-
donald, 6/8 (Aug.), 6

“Special Computer Predicts
6/7 (July), 3

Sputnik, “Satellites and Computers—and
Psychology,” by Edmund C. Betkeley,
6/11 (Nov.), 6
“The Satellite Sputnik,” (in The Ed-

itor’s Notes), 6/11 (Nov.), 3

Stein, P., and S. Ulam, “Experiments in
Chess on Electronic Computing Ma-
chines,” 6/9 (Sept.), 14

Stromberg-Carlson, “Swift Output: 10,000
Characters Per Second,” 5/12 (Dec.
1956), 28

“Summer Computer Courses,”’ 6/6
(June), 93

Summerfield, Arthur E.,, *“The United
States Mails — Field for Automatic
Processing of Information”  6/5
(May), 38

“Supermendur — An Improved Magnetic
Alloy,” Bell Telephone Laboratories,
6/3 (Mar.), 14

“Supplementing  Electronic Equipment
With a Modern Communications Sys-
tem, by Monroe M. Koontz, 6/4 (Apt.),
12

“A Survey Course in Automatic Data
Processing Systems,” by Lowell H. Hat-
tery and Charles A. Phillips, 6/7
(July), 12

Fall-Out,”
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“Survey — Estimate of the Computer
Market,” form of questionnaire, 6/3
(Mar.), 39; 6/5 (May), 40

“A Survey of Users of the IBM-650
Computer,” by Edgar R. Fiedler and
David R, Kennedy, 6/10 (Oct.), 10

“Surveys — Estimate of the Market for
Computers and Data Processors,” (in
The Editor’s Notes), 6/3 (Mar.), 6

“Swift Output: 10,000 Characters Per
Second,”  Stromberg - Carlson, 5/12
(Dec. 1956), 28

Switching, “Symposium on the Theory of
Switching, Cambridge, Mass., April 2-
5, 1957,” 6/3 (Mar.), 48

Symposium — SEE also Conferences

“Symposium on Systems for Information
Retrieval,” Western Reserve University,
6/3 (Mar.), 29

“Symposium on Systems for Information
Retrieval, Western Reserve University
School of Library Science, Cleveland,
Ohio, April 15-17, 1957, Program,” 6/4
(Apr.), 31

“Symposium on the Theory of Switching,
Cambridge, Mass., April 2-5, 1957,
6/3 (Mar.), 48

“Syntax Patterns in English Studied by
Electronic Computer,” by National
Bureau of Standards, 6/7 (July), 15

System design, “Modern Large Scale
Computer System Design,” by Walter
F. Bauer, 6/1 (Jan., Part I), 8

T: “A Three-Axis Simulator for Con-
trolled Flight Test of Airborne Sys-
tems,” Bendix Computer Div., 6/5
(May), 18

“Three Comparisons,” (in The Editor’s
Notes), 6/1 (Jan., Part 2), 50

Toledo, Raymond, “Comments on ‘Com-
puters and Automation,”” 6/11 (Nov.),
3

“Transistor Arithmetic Control Unit,”
Philco Corp., 6/3 (Mar.), 11

“Transistorized Magnetic Core Memory,”
by Bell Telephone Laboratories, 6/1
(Jan., Part I), 26

Trautman, DeForest L., “The Role of
Computers in High School Science Ed-
ucation — IIL” 6/8 (Aug.), 15

Truitt, Donald, “Education and Com-
puters — Discussion,” (in Forum), 6/3
(Mar.), 30;

“Objective Measures of Education,”
6/1 (Jan., Part 2), 60

Types of automatic computing machinery,
list (cumulative), 6/3 (Mar.), 22

Types of components of automatic com-
puting machinery, list (cumulative),
6/3 (Mar.), 24

U: Ulam, S, and P. Stein, “Experi-
ments in Chess on Electronic Comput-
ing Machines,” 6/9 (Sept.), 14

Underwood Corp., “Electron Predictions
by Electronic Computer,” 5/12 (Dec.
1956), 29

“The United States Mails — Field for
Automatic Processing of Information,”
(in Forum), 6/5 (May), 38

Univac, “Mathematical Subroutines for
the Univac Scientific Computer — A
Survey,” by Werner L. Frank, 6/9
(Sept.), 10

Univac 120, “Cam Profile Design With
the Univac 120,” by Louis D. Grey,
6/4 (Apr.), 10

“Univac Pinpoints the Weather,” by Irv-
ing P. Krick, 6/9 (Sept.), 8

Univ, of Michigan, “Courses in Auto-
matic Control,” 6/3 (Mar.), 25

“University of Pennsylvania Computing
Center, 6/7 (July), 14

“Use of a Computer for Certain Opera-
tions of Classification,” by Andrew D.
Booth, 6/4 (Apt.), 18

V: “Variable-Length Multiplication,” by
I. J. Good, 6/2 (Feb.), 54

“Variable-Length Multiplication,” by R.
J. Margolin, 6/8 (Aug.), 9

W: Washington, D.C., Eastern Joint
Computer Conference, December 9-13,
1957, Program, Titles, and ‘Abstracts,
6/11 (Nov.), 26

Weather, “Univac Pinpoints the Weath-
er,” by Irving P. Krick, 6/9 (Sept.), 8

Weiss, Eric A., “Preprints and Publica-
tion,” 6/8 (Aug.), 3

WESCON, “Western Electronic Show and
Convention,” 6/7 (July), 11

Western Joint Computer Conference, Los
Angeles, Feb. 26-28, 1957; notice, 5/12
(Dec. 1956), 42; Program, Titles, and
Abstracts, 6/4 (Apr.), 25

Western Joint Computer Conference, Los
Angeles, Feb. 26-28, 1957, and Associa-
tion for Computing Machinery Sym-
posium, March 1, 1957, Program and
Titles, 6/1 (Jan., Part 1), 28

Western Electronic Show and Conven-
tion, (in Forum), 6/7 (July), 11

Western Reserve University School of
Library Science, “Symposium on Sys-
tems for Information Retrieval, Cleve-
land, Ohio, April 15-17, 1957, Pro-
gram,” 6/4 (Apr.), 31

Western Reserve University, “Sympo-
sium on Systems for Information Re-
trieval, 6/3 (Mar.), 29

“What Readers Say About ‘Computers
and Automation,”” (in Forum), 6/2
(Feb.), 44

Who's Who, “Abbreviations Used in the
Who's Who,” 6/E1 (Extra Issue), 14

“Who’s Who in the Computer Field,
1956-57,” (in The Editor’'s Notes),
6/E1 (Extra Issue), 7

“Who's Who in the Computer Field,
1956-57; 1. Some Statistics; 2. Supple-
ment of New or Revised Full Entries,”
6/8 (Aug.), 20

“Who's Who in the Computer Field —
1956-57 (Third edition, cumulative, in-
formation as of Dec. 20, 1956),” 6/E1
(Extra Issue), 6

Worley, Charles W., “Simulation of a
Liquid Level Control System with an
Analog Computer,” 6/2 (Feb.), 30

Wright, J. Howard, “Fallout Computer
—Some Technical Corrections,” (in
Forum), 6/10 (Oct.), 23

Wright, P. A. R., “Analogue Computers
iin Europe,” (in Forum), 6/5 (May),

2

Y: Yanowitch, M., “The Solution of
Boundary Value Problems on a Raec
Analog Computer,” 6/2 (Feb.), 26
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New Patents
{Continued from page 31}

.2,808,557 / John W. Smith, Cedar Rapids, Iowa / Collins Radio
Company, Cedar Rapids, Iowa / A remote control servo-
system.

‘October 8, 1957: 2,808,649 / Einard Nyyssonen, Watertown,
Mass. / U.S.A. by Sec’y of the Air Force / A range comput-
ing apparatus for gynomonic maps.

.2,808,983 / Albert M. Uttley, Great Malvern, Spencer W. Noble,
Upper Colwall, and Ronald H. Carter, Malvern, Eng. / Na-
tional Research Development Corp., London, Eng. / An
electronic digital computing apparatus.

.2,808,984 / Byron O. Marshall, Jr., Pittsburgh, Pa., and John
D. Dillon, Melbourne, Fla. /| — / A coding device.

2,808,985 / Clifford A. Shank, Redondo Beach, and Norman M,
Brown, Jr., and Charles E. Ault, Los Angeles, Calif. / Gar-
rett Corp., Los Angeles, Calif. / An angle of attack Computer.

2,808,986 / Joseph J. Stone, Jr., Clinton, Estle R. Mann, Oak
Ridge, and Edward S. Bettis, Fountain City, Tenn. / U.S.A.
by U.S. Atomic Energy Comm. / ‘An electronic digital com-
puter.

.2,808,987 / Jack B. Speller, White Plains, and Frank S. Pres-
ton, Tarrytown, N.Y. / Norden-Ketay Corp., Ill. / An ap-
paratus for generating trigonometric functions.

2,808,988 / Wilhelm Kafka, Tennenlohe-Turmberg, near Er-
langen, Germany / Siemens-Schuckertwerke Aktiengesellschaft,
Berlin-Siemensstadt and Erlangen, Germany / An electrical
apparatus for forming products or quotients of physical mag-
nitudes.

.2,808,989 / James R. Younkin, Bartlesville, Okla. / Phil-
lips Petroleum Co., Del. / A computer for solving simu-
taneous equations.

2,808,990 / Roland L. Van Allen, Alexandria, Va. / U.S.A.
by Sec’y of the Navy / A polarity responsive voltage
computing device,

2,809,367 / Raymond Stuart-Williams, Pacific Palisades, Calif.
/ Telemeter Magnetics and Electronics Corp., Los Angeles,
Calif. / A magnetic core memory system.

.2,809,369 / Thomas A. Feeney, Los ‘Angeles, and Ralph D.
Adams, Inglewood, Calif. / Coleman Engineering Co., Los
Angeles, Calif, / An analog-to-digital converter.

APPLIED MATHEMATICIANS
and

NUMERICAL ANALYSTS

OUR rapidly expanding research program has
challenging positions open for experienced and
well-qualified personnel for work on analytical
programs in aerodynamics, dynamics and vibra-
tion, aeroelasticity, and related fields. Also in-
volved is the development of digital computer
techniques telated to the programs described
above, employing a small high-speed computer.

If you are experienced in any of these areas and
seek the opportunity of working on a diversity of
industrial and military problems in both funda-
mental and applied fields, write to:

S. H. SIMPSON, JR.
Assistant Vice President, Dept. 2-5

8500 Culebra Road
San Antonio 6, Texas

SOUTHWEST RESEARCH INSTITUTE

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

Amperex Electronic Corp., Hicksville, L.I., N.Y.
; / Page 2 / Sam Groden, Inc.

% Ampex Instrument Corp., 934 Charter St., Red-
; wood City, Calif. / Page 8 / Boland Associates

Audio Devices, Inc., 444 Madison Ave., New York
22, N.Y. / Page 25 / Marsteller, Rickard, Geb-
: hardt & Reed, Inc.

‘ Bryant Chucking Grinder Co., Springfield, Vt. /
. Page 19 / Henry A. Loudon Advertising, Inc.

C. P. Clare & Co., 3101 Pratt Blvd., Chicago 45,
Ill. / Page 10 / Reincke, Meyer & Finn

Datamatic Corp., Newton Highlands, Mass. / Page
18 / Batten, Barton, Durstine & Osborne, Inc.

Electronic Associates, Inc., Long Branch, N.J. /
Page 36 / Halsted & Van Vechten, Inc.

[

; ADVERTISING INDEX

ESC Corp., 534 Bergen Blvd., Palisades Park, N.J.
/ Page 5 / Keyes, Martin & Co.

Ferroxcube Corp. of America, E. Bridge St., Saug-
erties, N.Y. / Page 28 / Sam Groden, Inc.

General Electric Co., Aircraft Nuclear Propulsion
Dept., Cincinnati, Ohio / Page 31 / Deutsch &
Shea, Inc.

Radio Corp. of America, Industrial Tube Div.,
Harrison, N.J. / Page 11 / Al Paul Lefton Co.

Ramo-Wooldridge Corp., 5730 Arbor Vitae St.,
Los Angeles, Calif. / Page 35 / The McCarty Co.

Royal-McBee Corp., Data Processing Equipment
Div., Port Chester, N.Y. / Page 3 / C. J. La-
Roche & Co., Inc.

Southwest Research Institute, 8500 Culebra Rd.,
San Antonio 6, Tex. / Page 34 / —

Schweber Electronics, 122 Herricks Rd., Mineola,
L1, N.Y. / Page 33 / Vision Associates

Technical Operations, Inc., Burlington, Mass. /
Page 23 / Bywords
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control unit

Magnetic drum
storage unit

Input-output unit

Clock generator and
power supply unit

The Importance of
DIGITAL TECHNIQUES

Digital techniques constitute one of the important devel-
opments which have made possible the recent advances in
computers and related equipment for computation, data
processing, and industrial and military electronic control.
Digital computers for scientific computation range from
small specialized units costing a few thousand dollars, to
large general-purpose computers costing over a million
dollars. One of these large computers is a part of the Ramo-
Wooldridge Computing Center, and a second such unit is
being installed early this year.
) Electronic data processing for business and industry is
rapidly growing based on earlier developments in electronic
computers. Data processors have much in common with
computers, including the utilization of digital techniques. A
closely related field is that of industrial process control. To
meet the needs in this field, Ramo-Wooldridge has recently
put on the market the RW-300 Digital Control Computer.
The use of digital techniques in military control systems
is an accomplished fact. Modern interceptor aircraft, for
example, use digital fire control systems. A number of Ramo-

Wooldridge scientists and engineers have pioneered in this
field, and the photograph above shows the RW-30 Airborne
Digital Computer.

The RW-30 is an example of what can be accomplished
through the application of digital techniques in conjunction
with modern semiconductor components. It performs com-
plete mathematical operations, including multiplications, at
the rate of 4000 per second (as fast as large scientific com-
puters). Yet it occupies only 4.19 cubic feet, weighs 203
pounds and uses 400 watts power. It is packaged in four
separate units to facilitate installation in aircraft. The mag-
netic drum memory has a capacity of 2607 21-bit words.

The versatility inherent in digital techniques makes it pos-
sible for the RW-30 to handle such varied military aircraft
problems as navigation, armament control and bombing, and
combinations of these problems, without changes in the
RW-30 itself.

The RW-30 also serves to illustrate the balanced integra-
tion of systems analysis and product engineering which is a
principal objective at Ramo-Wooldridge. Similar programs
are in progress on other airborne and electronic control sys-
tems, communication and navigation systems, and electronic
instrumentation and test equipment. Engineers and scientists
are invited to explore openings in these fields at Ramo-
Wooldridge.

The Ramo-Wooldridge Corporation

5730 ARBOR VITAE STREET ¢ LOS ANGELES 45, CALIFORNIA
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231 R

Symbol of the greatest advance in analog computing
techniques——announcing PACE Analog Computer
Console 231 R. This console incorporates new and
exclusive features that enable it to set new standards
in the art of analog computing for speed, precision,
and reliability. For full information, write for bulle-
tin number CG-116, Electronic Associates, Inc., Long
Branch, N. J.




