How it works

ow 1scolor television transmitted?
(See page 166 of THE WAY
THINGS WORK.) How is electronic
data processing done? (See page 302).

From color camera to computer

1,071 two-color drawings

I s Y Sk

to-understand explanations
How does a helicopter fly? (See page o s

560.) How does “dry cleaning” clean? =
(See page 407.) Why does a record |°
player play? (See page 314.) How does |
the simple switch operate? (See page
96.) Why do vending machines reject |
counterfeit coins? (See page 324.) What ||
happens at the telephone exchange? if =
(See page 112.) How does a Polaroid i}
camera produce pictures? (See page !
172.) What makes gunpowder explode?
(See page 448.) What does a nuclear
reactor do? (See page 54.) What hap-
pens in “supersonic speed”? (See page
556.)

This remarkable book will answer
hundreds of your questions, and the
ones children ask, about the design and
function of mechanical objects and tech-
niques that are part of your daily life.
Two-color drawings carefully explain
both simple and complex technological
concepts . . . from a ball-point pen to
lasers, from an automatic transmission
to radioactivity, from the jet engine to

current patents

ROCKETRY
lon engines in series

Ion rocket engines give gentle
thrust for a long time. Although use-
less for boosting loads into orbit, they
are useful for the long haul because
they get more work per ounce of fuel
than the fast-burning, high-power
chemical rockets.

By clustering a number of engines
together, a respectable thrust can be
achieved. But clustering the engines
means a large surface exposed to
space, allowing heat losses which cut
the efficiency of the engine.

A newly patented method of clus-
tering the engines cuts down heat
losses by building them with a hole in
the center and lining them up in a
tube, one behind the other. The

ultrasonics.

THE WAY THINGS WORK is a
lucid encyclopedia of technology, an
endlessly fascinating anthology of de-
scriptions and diagrams that unravel the
mystery of common mechanisms and
today’s technological marvels. It’s a
book to delight everyone intrigued with
the way things work.

We invite you to mail the coupon
below. A copy of THE WAY THINGS
WORK will be sent to you at once. If at
the end of ten days you do not feel that
this book is one you will treasure, you
may return it and owe nothing. Other-
wise, we will bill you $8.95, plus postage
and handling. At all bookstores, or write
to Simon & Schuster, Inc., Dept. W-27,

630 Fifth Ave., New
York, N. Y. 10020.

' SIMON & SCHUSTER, Inc., Dept. W-27
' 630 Fifth Ave., New York, N. Y. 10020

! Please send me ...... copy (s) of THE WAY THINGS WORK. If after exam-
. ining it for 10 days, I am not completely delighted, I may return the book
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thrust from one engine is funneled
through the next, and so on for up
to 10 engines. That way, only the
last engine is exposed to space.

In the engine, a supply of cesium
is heated until it vaporizes, and then
sent through a ring-shaped ionizer
that strips the atoms of their electrons,
leaving them positively charged.

The stream of cesium ions then
passes through a metal ring that has
a large negative voltage. The nega-
tive field accelerates the ions, giving
thrust to the engine. Electrons are
then added to the stream to neutral-
ize it electrically.

In the tandem arrangement, in-
vented by Hayden E. Gallagher of
Hughes Aircraft Co., the ionizer exit
is slightly tilted so that the ion beam
is bent toward the center. In this
way, the beam passes through the
center of the next engine down the
line, and adds its thrust to the general
stream.

Besides being more efficient, the
series arangement allows for more ef-
fective control, since all the thrust is
along a single axis. In the side-by-
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side arrangement, if one engine goes
out, it could cause the rocket to slew
around, especially if it were in deep
space where corrective commands
would take a long time to arrive.
The patent was assigned to the Na-
tional Aeronautics and Space Admin-
istration. A NASA spokesman said
that when ion rockets are built, the
series method would most probably

be used.
Patent 3,367,114,

MEDICINE
Silicone rubber bandage

A surgical bandage that keeps out
infection, keeps in body salts, allows
and retains injection of healing fluids
such as antiseptics or oils for burns,
and lets out air and body water, has
been patented by James N. Groves
of the General Electric Co.

Key to the new bandage is a thin
membrane of silicone rubber, which
passes some fluids but not others. At-
tached to the membrane is a tube
which allows introduction of what-
ever material treatment the wound
requires.

In one application of the invention,
a second tube could be added and
continuous circulation of silicone oil
for treatment of burns could be car-
ried out. This would eliminate the
need for total body immersion as in

present techniques.
Patent 3,367,332.

SCRAP
Economical car salvage

Junk cars represent a vast source
of scrap iron that isn’t economical to
recover. Other materials in the cars,
such as upholstery, tires, and glass,
take too much time and trouble to
separate.

A one-step operation that burns
out unwanted nonmetallic material
and melts down iron from old cars in
a continuous operation won a patent
last week for Clarence C. Schott of
Baltimore, Md.

In the process, two cars are
squeezed together, then loaded into a
furnace stack with a fuel-oil fire at the
bottom. The iron is melted in the
furnace, which burns with a short
supply of air to keep oxidation of
the metal down. The partially-burned
gases from the furnace are exposed
farther up the stack to enough air to
burn them completely, and heat from
this combusion burns out any non-
metallic components of cars farther

up the line.
Patent 3,367,769.

ZoomforTwo!

Ingenious? Yes! Pays off big, too . . . in better teaching, faster learning.
It's an exclusive, double-viewing head. Student and teacher or two
students see the same specimen simultaneously. And, with advanced
Wide Field Zoom, too. You both maintain visual contact with the
specimen as you zoom through a continuously variable range of powers
from 100X to 500x. You see quickly and clearly the specimen detail
you want at the right magnification. It’s an exciting, dramatic new
teaching tool for students and teachers. You get it only with the new
Bausch & Lomb Academic 255 High School/College Microscope. Write
for complete information in Catalog No. 31-2172. Bausch & Lomb,
16002 Bausch St., Rochester, New York 14602.
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