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Dr. Billie Mae Chu gives us a better aim at safety.

Working at the busy Research
Laboratories at the G. M. Tech-
nical Center in Warren, Michigan,
Dr. Chu advances scientific knowl-
edge of skin injuries.

She has developed an instru-
ment which measures elastic prop-
erties of normal or burned skin.
The equipment is also adaptable
for measuring properties of syn-
thetic substitutes for skin.

This device can be applied
painlessly and with no damage to
the skin. It has been used effec-
tively to monitor maturing scars
of burn patients at the Rancho
Los Amigos Hospital in California.

General Motors

Dr. Chu is also working to
reduce accidental lacerative injuries.
To this end, her monitoring device
has been applied to evaluate mate-
rials for use as facial covering on

crash test dummies. These anthro-
pomorphic dummies must simulate
human responses as realistically as
possible.

Itis a demanding, yet fulfilling,
task to help reduce the effects of
past and potential injuries. Away
from work, Billie Mae occasionally
relaxes with her hobby of archery.

Her research work in G. M.’s
Biomedical Science Group includes
instrumentation, testing, writing
and consultation.
She’s one of those
special individuals
who make life better
for all of us.

MARK OF EXCELLENCE

Interesting people doing interesting things.

NOTE: This advertising is being sponsored by General Motors in several youth publications. It is hoped that the subjects featured will serve to increase teen-
ager interest in scientific studies and can be used, perhaps, to show how the things your students are learning are utilized in actual industrial activities.
Reprints of this ad are available upon request. Simply write to General Motors, Advertising & Merchandising Section, P. O. Box 5446, Detroit, Michigan 48211,



Technically intriguing items
from TRW, guaranteed to add luster to your

conversation and amaze your friends.

tars and Atoms The molecules and atoms we

have here on earth are made up of large volumes of space
flecked with tiny dots of matter. For example, if you were
sitting in the top row of a large football stadium (e.g,
the Los Angeles Coliseum), the upper tier of seats would
represent the orbit of a marble-sized electron. The atom’s
nucleus would be a BB sitting on the fifty-yard line. Every-
thing in between the two would be empty space.

In the interior of stars, matter can be much more dense.
For example, when a large star runs out of hydrogen fuel,
the immense forces of gravity which have been held at
bay by thermonuclear burning within the star suddenly
become dominant. As Fred Hoyle puts it, the star has to
pay all of its back gravitational taxes at once. The forces
of this violent, almost instantaneous collapse are some-
times so great that the electron whizzing around the
stadium is driven into the BB sized nucleus on the fifty-
yard line. The two opposite charges cancel one another
to form a neutron. Then, under the crushing force of
gravity, the entire stadium fills up with marble-like
neutrons.

Matter of this density exists in the heavens in the form
of neutron stars or pulsars. In effect, pulsars are giant
atomic nuclei in which the interatomic spaces of matter
here on earth have been spectacularly reduced by gravita-
tional collapse. We can learn about the structure of matter
in such stars from the high energy radiation they emit.

Imagine now a stellar collapse so violent that the
marble-like neutrons themselves are smashed together by
the gravitational crush. The matter produced by such a
collapse is unimaginably dense. The gravitational field of
the resulting stellar object is so intense that no light (or
any other kind of radiation) can escape its surface. Hence
it is called a black hole. If you shined a flashlight directly
on a black hole, you would see nothing for the photons
of light would be sucked down its gravitational drain,
never to feturn to your eye.

While black holes cannot be observed directly, their
effects on stars unfortunate enough to be near them can
be seen. Cygnus X-1 (see illustration) contains the first
black hole tentatively identified. The hole is an invisible
but dominant component of a binary pair of stars. It is
sucking the material of its visible companion into a
rotating disk. The violence of the transfer and shredding
action heats up the atoms being sucked out of the visible
star until they emit x-rays near the black hole, thus in-
directly revealing its presence.

Today many physicists are interested in astronomy be-
cause much that we have to learn about the fundamentals
of matter and energy can only be learned from the stars.
That is why TRW Systems is building the High Energy
Astronomy Observatory (HEAO) for NASA. The in-
formation this observatory will gather beginning in 1977
may well cause us to revise major portions of contem-
porary physics.

Cygnus X-1. Kip Thorne of the California Institute of Tech-
nology performed calculations leading to this model of the
black hole. Our illustration is based on a painting of bis
model by Lois Coben of the Griffith Observatory.
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One Space Park, Redondo Beach, California 90278
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2 quality desktop SEMS.
Which suits your

MINI-SEM MINI-RAPID SCAN’

Resolution 250 Angstroms guaranteed. Price $18,000.
The world's most popular scanning electron micro-
scope . .. deservedly so because it performs as well
as high-priced SEM’s. Features: 30X to 40,000X,
accelerating voltage 15 kv, pre-aligned 3-lens system,
choice of 3 stages, simple operation by anyone any-
where (only water and energy-saving 110-volt power
needed).

For details, circle no.

Integrated
circuit magnified
5000X by the
MINI-SEM.

Resolution 750 Angstroms guaranteed. Price $8,900.
The logical extension of the light microscope with up
to 500 times greater depth of field and up to 10 times
greater useful magnification. With its TV display, it is
ideally suited for teaching, inspection and process
and quality control. Features: 20X to 10,000X magni-
fications, 10 kv accelerating voltage, and energy-
saving operation from any 110-120 volt outlet. Anyone
can operate it anywhere!

For details, circle no

Fresh uncoated
specimens such
as this tomato
leaf may be
viewed with the
MINI-RAPID
SCAN. Magnifica-
tion: 250X

Ask about ISI's low-cost vacuum sputterer

and critical point drying apparatus.
Demonstrations may be arranged for
MINI-SEM® or MINI-RAPID SCAN ™ instruments
by contacting IS| at 970 San Antonio Rd., Suite 5,
Palo Alto, CA 94303. Phone (415) 328-8733.
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Excite your
students about

WATER
ECOLOGY

L .

Hach kits are so simple students can use
them by themselves—and get accurate test
results in just minutes. Simplicity and nov-
elty make Hach test cubes ideal for school
ecology projects, ecology clubs, field and
stream surveys, testing drinking water,
swimming pools, and more.

Each set includes a test tube /color com-
parator, enough reagent for at least 50 tests,
and an instruction card. Different sets are
available for testing ammonia nitrogen, cop-
per, iron, chlorine, pH, phosphate, chromium
and nitrate.

They’re economically priced from $6.50 to
$4.22 depending on quantities purchased.
Write for more information today.

cnemcm. COMPANY

P.O.Box 907-Ames, lowa 50010 U.S.A.

Phone: 515-232-2533
TWX: 910-520-1158

And: Hach Europe
Namur, Belgium

‘‘See you at Booth 1,320 at the NSTA
Show in Chicago, March 15-18."
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( RLINGER “Precision at Work”

OPTICAL BENCH

IO RO

S GOTTINGEN %

-~ T -

TRIANGULAR, LATHE BED
& SUPER-STABLE GRANITE. ——

Versatile, rigid and durable. In sizes from 25cm to 3.8 meters. A wide
range of modular components also available for all benches. Benches
and components interchangeable with most other equipment.

RLINGER SCIENTIFIC APPARATUS CORP.

83-45 Parsons Blvd., Jamaica, N.Y. 11432 (212) OL 7-0536
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-76°C
Ultra-Cold.
-96°C
Ultra-Colder.

Both from Kelvinator Commer-
cial. Upright drops to —76°C.
Ultra-cold. Chest model dips
to —96°C. Ultra-colder. Up-
right’s six French doors open
individually. And you can
label each door to know what's
inside. Easy labeling for what's
under the chest’s stainless steel
sliding lids, too. Want more?
Automatic alarm systems? 2”
portholes for recorders? The
Kelvinator Commercial name?
You got them. Don’t be caught

in the cold without ultra-cold. X /
Contact J. E. Hirssig at Kelvinator \

Commercial, the company that knows

how to give you 12 cubic feet of the best cold you ever had.

Upright UC-105 (—76°C/ —105°F) Chest UC-520 (—85°C/ —120°F)
Chest UC-540 (—96°C/—140°F)

Kelvinator

621 Quay Street * Manitowoc, Wisc. 54220 « (414) 682-0156
One of the White Consolidated Industries
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