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One of a series briefly deseribing GM*s research in depth

At the Holland Tunnel, traffic
is stopped to make it go: Why?

In their theoretical studies of traffic flow, scientists at the
GM Research Laboratories have been developing
mathematical models to describe how one car follows
another. To check the validity of these models, mass flow
experiments were conducted in the Holland Tunnel in close
collaboration with The Port of New York Authority which

is trying to relieve congestion at this vital traffic artery.

Observations indicated that the car-following models
do give a highly consistent description of the
steady-state stream of traffic. One interesting point:
Both car-following theory and analysis of mass

flow data showed that the optimum speed for maximum
traffic flow in the tunnel is a surprisingly low 19 mph.

These cooperative studies are contributing significantly
to the evolution of unique traffic control systems by
the Port Authority for the Holland and Lincoln
Tunnels. With the control system now being developed,
the number of vehicles allowed to enter per minute

is automatically adjusted as the speed and density of
traffic in the tunnel changes. Test results to date show
a significant reduction in congestion and increase

in traffic volume during rush hours.

At General Motors, we believe information from such
fundamental trafhic studies may well have wide applications
... for the cars, drivers, and perhaps, automatic
highways of the future.

General Motors Research Laboratories

Warren, Michigan
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Curve is a “least squares” fit of theoretical
car-following model to mass flow data.
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FOR THE MOST UNUSUAL PERSON
ON YOUR CHRISTMAS
LIST

Thingi of science
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IN EACH 1963 monthly gift package, there will be sev-
eral objects of science to be handled, looked at, experi-
mented with, and owned by you. Included will be sheets
of explanation which give the interesting details of dis-
covery, of development, of manufacture; and tell how
to perform unusual experiments with the contents of
the package.

Since late in 1940, packages like these have been
going forward to members of the THINGS of science
group. Glance over this list, then decide whether a
membership, which brings monthly packages on sub-
jects as widely varied as these, isn’t just the thing for
that most unusual person on your Christmas Gift list.

Taste Pesticides Carbon Black
Food Packaging Soils Unusual Fabrics
Urea Chemical Coffee By-Products Lodestone
Fungicides Iron Ore Rayon

Sea Shell Modern Cotton Tin

Color Vision Multi-Layer Wood Casein

Nails Fingerprint Rubber Plant
Paper Chromatography Mineral Hardness Spices

Glass Properties Kidskin Papermaking
Petrology Humidity Steel

Fertilizer Chemicals Polaroid Coal By-Products
Titanium Tea Nylon
Computation Motion Picture Vinyl Resin Fibers
Lens Highway Safety Insecticides

Seed Germination Modern Electronics Horology

You know the one who would thank you again and
again for such a gift. And if you are not yourself a
member, you could hint to someone that you'd like it
as a gift yourself.

THE WHOLE YEAR THROUGH

Wouldn't he (or she)
like a gift of twelve
packages, one to arrive
each month in 1963?

Twelve
Surprises
One

each month
for a year

THE 1963 THINGS of science will be unusual; every
month’s package will be a surprise. A Christmas Mem-
bership to THINGS of science will bring the 12 units
of 1963. We will make out and mail a Christmas card
with your name as donor, announcing your gift. Each
membership is $5 a year, postpaid (outside U. S. A., add
ﬂlextra postage). You will find a handy order coupon
ow.

Gift from

MY NAME

STREET ADDRESS.

CITY & STATE

Mail this order to THINGS of science, 1719 N St., N\W.,
Washington 6, D. C., for the 12 units of 1963.

[J I enclose $5.00 for the following
[ Please bill me after Christmas

Gift to

NAME
(Please Print)
STREET ADDRESS

CITY & STATE

MAKE OUT Christmas Card
TO READ from
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MAKE FASCINATING SCIENTIFIC EXPERIMENTS
FOR FUN AND KNOWLEDGE WITH

PROBABILITY &
STATISTICS KIT K22

Make over 60 Experiments in
CHANCES, PROBABILITIES, and STATISTICS!

® Produced under the direction of
Science Materials Center

o If a World Series team has
won the first two games, what
are the chances of its win-
ning the Series?

® How reliable is a sample of

twenty observations?
m ® Are stars in the sky distrib-
uted randomly? What about
towns on a map?
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The above posers are only a few of the provocative questions you
can answer with our Probability and Statistics Kit K22—an irre-
sistibly entertaining introduction to one of the most fascinating and
far-reaching subjects in science today.

With this kit—by means of more than 60 intriguing, easy-to-perform
experiments and exercises—you can see for yourself, at first hand,
the scientific basis for predicting events . . . drawing statistical con-
clusions . . . making informed estimates in many chance situations
. . . analyzing the patterns of chance happenings. You acquire a
firm knowledge of many of the key ideas of probability and statistics
THROUGH YOUR OWN EXPERIMENTS.

From the Instruction Book's preface by Dr. Frederick Mosteller,
Professor of Mathematical Statistics, Department of Statistics,
Harvard University, Cambridge, Mass.:

"In all the talk about science and mathematics, let's not forget
that experimentation with mathematical ideas is fun. And hours
and hours of such instructive fun are in the Berkeley book and lab.
How do | know? In preparing this introduction, | have been greatly
hampered by my not-very-studious 14-year old who busily instructs
me in the use of all these materials."

WHA‘;zC70MES WITH YOUR PROBABILITY AND STATISTICS
KIT K
® Every Special Part needed to perform the experiments in the kit:
—Variable Coin-Tossing Machine—to toss coins randomly or pre-
dictably or any stage in between
—Quincunx (or Hexstat®)—a device for producing a great va-
riety of statistical distributions by rolling 300 little steel balls
past obstacles into 9 compartments _
—.]53 sp;cially-designed Sampling “Urns” and 75 black & 75 white
eads
—Disc, Inclined Plane, and Scale for producing normal distribu-
tions
—30 Fair Dice; 50 Numbered Cards; Arrow Spinner and Circu-
lar Scale; and many more parts—totaling over 300 parts!

® Full descriptions of 27 Main Experiments and briefer descrip-
tions of over 36 subsidiary experiments

® Book “Probability and Statistics: An Introduction Through Ex-
periments” by Edmund C. Berkeley—140 pages—with a preface
by Dr. Frederick Mosteller (Harvard University) ; includes a
chapter by Martin Gardner.

STATISTICAL DISTRIBUTIONS DISCUSSED IN THE KIT AND EXPERIMENTS:

Uniform Distribution in one and two dimensions; Bmomnl Dmnbution Normal Dis-
tribution; Chi-Squared Distribution; Poisson Distributi ial Distrib

PROBABILITY AND STATISTICS KIT K22 . .. another Berkeley kit
with limitless possibilities and hours of built-in fun and instruction
... $16.95. (For shipment west of Mississippi, add 80¢; outside
U. S., add $1.80)

COMPLETE KIT AT JUST $16.95
7 Day Full Refund Guarantee If Not Satisfactory

WHO IS EDMUND C. BERKELEY? Designer of Brainiacs; editor and publisher
of the magazine Computers and Automation; author of The Computer Revolution
(Doubleday), Giant Brains or Machines That Think (Wiley), Computers: Their
Operation and Applications (Reinhold), Symbolic Logic and Intelligent Machines
(Reinhold) ; mathematician and actuary—Fellow of the Society of Actuaries.

BRAINIAC®

ELECTRIC BRAIN CONSTRUCTION KIT K18

Build Over 200 Small Computing
and Reasoning Machines

WITH OUR BRAINIAC KIT
K18, you can build over 200
small electric brain machines
and toys which “think,” com-
pute, reason and display in-
telligent 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 comput-
ing and reasoning circuits. All =S

connections with nuts and bolts—no soldering requlred 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. The kit is the result of 12 years’ design and de-
velopment work with miniature mechanical brains including: Relay
Moe (automatic relay machine playing tit-tat-toe—pictured in Life
Magazine, March 19, 1956), Simon (miniature automatic digital
computer with 129 relays—see “Simple Simon” by E. C. Berkeley in
Scientific American November 1, 1950), etc.

WHAT CAN YOU MAKE WITH BRAINIAC KIT K182 Over 200 ma-
chines including—Locic MacHINEs: Syllogism Prover, Intelligence
Test, Boolean Algebra Circuits, Diagnosing Motor Car Trouble, etc.
GAME-PLAYING MAcHINES: Tit-Tat-Toe, Nim, Wheeled Bandit, Sun-
dorra 21, etc. CompuTERs: To add, subtract, multiply or divide
using decimal or binary numbers, Money-Changing Machine, etc.
CRYPTOGRAPHIC MACHINES: Coders, Decoders, Lock with 15,000,000
Combinations, etc. PuzzLE-SoLvING MACHINEs: The Missionaries and
the Cannibals, Age-Guessing Machine, Submarine Rescue Chamber,
Fox-Hen-Corn & Hired Man, Uranium Space Ship and the Space
Pirates, etc. Quiz MACHINE: The Waxing and the Waning Moon,
Polar Air Routes, history, geography, etc.

WHAT COMES WITH YOUR BRAINIAC K18 KIT?

® Every part needed to build Brainiacs, Tyniacs—over 600 pieces
including control panel, multiple switch discs, jumpers, improved
wipers (Pat. No. 2,848,568) , bulbs, sockets, washers, wire, battery
and special tools.

® 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.

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

® “How to Go from Brainiacs to Automatic Computers” by Edmund
C. Berkeley.

@ List of references to computer literature.

BRAINIAC KIT K18 . . . the kit with limitless possibilities—backed
by an organization of 12 years standing in the computer field—
$(llg.9$5. (F)or shipment west of Mississippi, add 80¢; outside U. S..
a 1.80.

ONLY $18.95 COMPLETE KIT

————— MAIL THIS COUPON OR A COPY OF IT—————

r 1
| BERKELEY ENTERPRISES, Inc. |
l 815 Washington St., R306, Newtonville 60, Mass. I
| |
| ]
| |
| |
I |

Please send me:
[J Probability & Statistics Kit K22.
[ Brainiac Electric Brain Construction Kit KI8.

| enclose $.....ceververirenenerncrinnnane in full payment. (Returnable in 7 days
for full refund if not satisfactory—if in good condition.)
My name and address are attached.



