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Catching the Drift of Gyro Bearings

The fantastic accuracies needed by inertial guidance systems for space
flicht depend on the suppression of gyro drift, the tendency of a gyro
to precess from minutely occurring internal torques. Particularly
puzzling has been the problem of “jogs,” or sudden axial shifts, within
gyro spin-axis bearings. Shifts of but one ten-millionth of an inch can
cause serious steering error.

Specialists at the GM Research Lahoratories have found that the real key
to drift lies in the thickness and distribution patterns of bearing
lubricating films. Only a tenth of a milligram of oil — equivalent in
volume to less than two-thousandths of a drop of water — is required in

a gyro bearing, but even this amount unevenly distributed may cause jogs.

Conducting unique studies of single bearings apart from rotor
assemblies, GM Researchers use a hydrostatic spindle and special
instrumentation to take film-thickness measurements they compare
with hydrodynamic theory. Jogs, due to excess oil supply, have been
analyzed in relation to surface oil transfer and separator feed control,
ball spin orientation, displacement, and differential heating and

ball wander.

This experimental and analytical approach is achieving progress toward
jog-free, stably distributed, and suitably thick oil films required in
high-precision bearings. It is a further example of the critical and
advanced research General Motors carries out in seeking “more and better
things for more people.”

General Motors Research Laboratories
Warren, Michigan

The fluoresced streaks show the disturbed “wake"
of the lubricating film during bearing operation. The
active part of the film, too thin to fluoresce visibly,
averages ten-millionths of an inch in thickness.



Make over 200 Small

Computing and Reasoning
Machines with . . .

BRAINIAC

ELECTRIC BRAIN CONSTRUCTION KIT, 1960 MODEL

EQUALS THE ORIGINAL 1955 electric brain construction
kit PLUS many improvements and additions: over 600
parts—including 116 improved patented wipers so that all
switches work well. The BRAINIAC K18 Kit gives full
specifications for 201 computing, reasoning, arithmetical,
logical, puzzle-solving and game-playing machines . . . 165
BRAINIACS (1957-568-59), etc., 18 TYNIACS (1956), and
38 original GENIACS® (1955).

WITH OUR BRAINIAC KIT K18, you can build over 200
small electric brain machines and toys which “think,” com-
pute, reason and display intelligent behavior. Each one
works on a single flashlight battery . . . is FUN to make,
FUN to use and play with, and TEACHES you something
new about electrical computing and reasoning circuits. All
connections with nuts and bolts—no soldering required. The
Brainiac K18 kit is the result of 12 years’ design and devel-
opment work with miniature mechanical brains including:
the original 1955 kit, Tyniacs (1956), Relay Moe (automatic
relay machine playing tit-tat-toe—pictured in Life Maga-
zine, March 19, 1956), Simon (miniature automatic dig-
ital computer with 129

e -

WHAT CAN YOU MAKE WITH BRAINIAC KIT K18?
Over 200 machines including—LoGIC MACHINES: Syllogism
Prover, Intelligence Test, Boolean Algebra Circuits, Doug-
las MacDonald’s Will Analyzer, A Simple Kalin-Burkhart
Logical Truth Calculator, Diagnosing Motor Car Trouble,
etc. GAME-PLAYING MACHINES: Tit-Tat-Toe, Nim, Wheeled
Bandit, Black Match,

relays—see “Simple Si-
mon” by E. C. Berkeley
in scientific American,
November 1, 1950), Squee
(electronic robot squirrel
—see “Light Sensitive
Electronic Beast” by

E. C. Berkeley in Radio | L% Complicated ones.

PROGRAMMING YOUR OWN PROBLEMS FOR THE BRAINIAC

The Brainiac is the smallest and lowest-cost semi-automatic, gen-
eral-purpose digital computer existing. Many problems in ALL
fields of knowledge and business can be programmed for the Brain-
jac—to the extent that a number of versatile multiple switches can
express the problem. We shall be glad to program YOUR OWN
problems. Write us—no charge for simple problems, modest charge

Sundorra 21, etc. CoM-
PUTERS: To add, sub-
tract, multiply or divide
using decimal or binary
numbers, Forty-Year
Calendar, Prime Number
Indicator, Money-Chang-
ing Machine, etc. CRYP-
TOGRAPHIC MACHINES:
Coders, Decoders, Lock

Electronies, December
1951), etc.

WHAT COMES WITH YOUR BRAINIAC K18 KIT—

Complete Plans, Instructions, Explanations & Hardware:

o Every part needed to build Brainiacs, Tyniacs—
over 600 pieces including control panel, multiple
switch discs, jumpers, improved wipers (Pat. No.
2,848,668), bulbs, sockets, washers, wire, battery
and special tools.

o Complete descriptions of 201 experiments and
machines in book of 256 pp.

® Over 170 circuit diagrams including 13 exact
wiring templates.

® Manual “Brainiacs—Small Electric Brain Machines
—Introduction and Explanation” by Edmund C.
Berkeley, 1959.

o “Introduction to Boolean Algebra for Circuits and
Switching” by Edmund C. Berkeley.

e “How to Go from Brainiacs to Automatic Com-
puters” by Edmund C. Berkeley.

® List of references to computer literature including
“Minds and Machines” by W. Sluckin, published
by Penguin Books (Baltimore), 1954, 233 pages,
and other references.

only $‘| 8-95 ... MORE VALUE ® MORE FEATURES

, with 15,000,000 Combina-
tions, etc. PUzzZLE-SOLVING MACHINES: The Missionaries and
the Cannibals, Age-Guessing Machine, Submarine Rescue
Chamber, Daisy Petal Machine, Fox-Hen-Corn & Hired
Man, Uranium Space Ship and the Space Pirates, The
Three Monkeys Who Spurned Evil, General Alarm at the
Fortress of Dreadeerie, etc. Quiz MACHINE: How to Tell an
Aardvark from an Armadillo, The Waxing and the Waning
Moon, Polar Air Routes, history, geography, trigonometry,
grammar, statistics, calculus, ete.

WHO IS EDMUND C. BERKELEY ? Author of Giant Brains or Machines
That Think, Wiley, 1949, 270 pp. (15,000 copies sold); Author of Com-
puters: Their Operation and Applications, Reinhold, 1956, 366 pp.; Author
of Symbolic Logic and Intelligent Machines, Reinhold, 1959, 203 pp.;
Editor & Publisher of the magazine, Computers and Automation; maker
and developer of small robots; Fellow of the Society of Actuaries; Secre-
tary (1947-63) of the Association for Computing Machinery; Designer of
all the Tyniacs and Brainiacs.

BRAINIAC KIT (1960 MODEL) K18 . . . the kit with
limitless possibilities—backed by an organization of 12
years standing in the computer field—$18.95. (For ship-
ment west of Mississippi, add 80¢; outside U.S., add $1.80.)

7-Day Full Refund Guarantee If Not Satisfactory

BERKELEY ENTERPRISES, Inc.

815 Washington St., R227, Newtonville 60, Mass.

Please send me Brainiac Kit K18. (Returnable in 7

days for full refund if not satisfactory—if in good

condition.) I enclose $ in full payment.
My name and address are attached
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® OVER ONE MILLION WORDS

® MORE THAN 3,000 PAGES

o OVER 3,000 ILLUSTRATIONS

©® 165 DISTINGUISHED CONTRIBUTORS

A breathtaking panorama of knowledge in
every area of natural science—from anthropol-
ogy to zoology, from aardvark to zebra. The
famous contributors include Marston Bates,
William Beebe, Arthur Clarke, J. Frank Dobie,
Willy Ley, Donald Culross Peattie, T. C.
Schneirla, Edwin Way Teale, and many others.
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For the most readable and informative books in the natural sciences, you are invited
to join the Natural History Book Club—and to accept as a welcoming gift the mag-
nificent four-volume set illustrated above. Membership in the Natural History Book
Club provides a fascinating and rewarding way to keep abreast of science’s continuing
discoveries about the origin of the Earth and its composition; the incredible variety
of vegetation, insects, fishes, reptiles and mammals found on it; and the evolution of
man himself from primitive savagery to the complex civilizations of today. From
anthropology to meteorology, from oceanography to zoology, the Natural History
Book Club offers you the latest and most important works by leading authorities in
the major areas of the natural sciences—always at substantial savings.

To join now and receive The lllustrated Library of the Natural Sciences free,
simply choose the volume you want as your first Selection from those described below.
As a member you need purchase only three additional Selections at reduced Member’s
Prices during the next 12 months. You will also receive a valuable free bonus book
with every fifth purchase.

CHOOSE YOUR FIRST SELECTION FROM AMONG THESE SIX IMPORTANT BOOKS

900 SOUTH, by Paul Siple. The dramatic
story of the building of the American base
at the South Pole—and of the first men to
winter at the bottom of the world—told by
the leader of the IGY expedition. 34 pho-
tographs, 14 in full color.

LIST PRICE $5.75, Member's Price $4.95

THIS SCULPTURED EARTH, by John A. Shimer.
A brilliantly written natural history of the
earth’s surface, from the Pre-Cambrian Age
to the present. ‘A model of how to com-
municate science.”” The New York Times.,
LIST PRICE $7.50, Member's Price $5.50

THE LIVING FOREST, by Jack McCormick. A
remarkably attractive book packed with a
remarkable amount of material on trees
and forests.”” Los Angeles Herald &
Express. 137 illustrations.

LIST PRICE $3.95, Member's Price $3.50

»

WILDLIFE IN AMERICA, by Peter Martthiessen.
Nearly 200 spectacular photographs and
drawings help describe ‘‘what has hap-
pened, what is happening and what is
likely to happen to the wildlife of North
America.”’ Edwin Way Teale.

LIST PRICE $10.00, Member's Price $5.95

ANIMAL BEHAVIOR, by John Paul Scott. **Head
and shoulders above all other books in the
field.”" Natural History. '‘Clear, simply
written and unfailingly interesting.”
Scientific American.

LIST PRICE $5.00, Member's Price $4.25

A TREASURY OF SCIENCE, edited by Harlow
Shapley. Revised, enlarged 4th Edition—
789 pages—of the famous panoramic pre-
sentation of science. ‘'A distinguished an-
thology, painstakingly presented.”’ Science.
LIST PRICE $6.95, Member's Price $5.50

THE NATURAL HISTORY BOOK CLUB
63 Fourth Avenue, New York 3, N. Y.

Please enroll me as a member and send, as a Membership Gift, THE
ILLUSTRATED LIBRARY OF THE NATURAL SCIENCES, along
with my first Selection at the reduced Member's Price. My only obli-
gation is to take three more Selections during the next 12 months; I
will receive a tree Bonus Book with every fifth purchase.

First Selection.

Additional Selection Desired
Name.
Address




