WHITE'S ELECTRONICS, INC. monufacture
the World's Lorgest ond Finest Line of Min.
erol ond Metal Detectors. Ghosttowning,
beachcombing, bottle hunting. coin hunting
~all types of TREASURE MHUNTING or
PROSPECTING, omateur or professional
Detect conductive metols—Gold, Silver,
Copper Nuggets—Coins—Rings —Jewelry.
etc. Underwater or on the lond, “There ore
no finer ot ony price.” 25 production mod
els 10 choose from—T R or B.F O
Priced from $79.50 wp
—Always specify the Blue & Gold—
ASK FOR WHITE'S BY NAME

—Free Literature—

Rm. No. 395 1011 Plecsant Volley Rd
Sweet Home, Oregon

33784 Hozel Street  Elk-Air Industrial Park

Abbotsford, 8.C Dexter Drive. Eant

Conodo Elkhort, Indiona 46514

FIX LAWN MOWERS

FOR FUN & PROFIT! Fasci-
- nating new Handbook by F.
Y Peterson gives you the
knowledge skilled mechan-
ics learn.
OVER 125 ILLUSTRATIONS
show how to trouble shoot,
repair carburetors, en-
gines, balance and
sharpen blades, etc. Ex-
ploded drawings are ex-
tensively used.
INSTRUCTIONS COVER
reel, rotary and rider
mowers, preventive and
routine maintenance,
how to identify brand names, where to obtain
replacement parts. How to buy and use a
lawn mower. Friends gladly pay $10 to $50
to fix their lawn mowers. Try the HANDBOOK
OF LAWN MOWER REPAIR.
Rush only $6.95 plus 50¢ handling on 10-day
money-back guarantee.

EMERSON BOOKS, 'NC., Dept. 435A
Reynolds Lane, Buchanan, New York 10511
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Outer Space oy
l.o.b.w
Hartford,
Al musz‘rn Conn.
superd 'V-C. 6-inch
available 15 Crating
on easy terms! arge

Now it's easy to join the thousands of serious
amateurs who have discovered the excitement
of exploring our mysterious universe. Your en-
joyment begins right from the start, yet the
challenges and rewards go on for years! And
it's a hobby that can be shared at modest cost.
Choose From Many DYNASCOPES®
Picking a telescope to fit your needs and your
ke is simple when you select a
YNASCOPE — the same instruments used by
more than 150 schools, colleges and observ-
atories—and your satisfaction is guaranteed
by a full-refund warranty.

FASCINATING GUIDE

FREE!

Read these valuable facts be-
fore buying any telescope. Mail
coupon or postcard for your
complimentary copy of this
helpful guide.
Criterion Monufacturing Co.
331 Church St., Hartford, Conn. 06101

® TM Registered U.S. Pat. Office

A TREMENDOUS VALUE!

STOCK NO. 85,0508 s o5 <y
Deluxe 3" Reflector (60X to 180X)
Stock No. 80,162Q . . $66.50 Ppd.

SEE MOON, STARS, PLANETS CLOSE UP!

3" ASTRONOMICAL

REFLECTOR TELESCOPE

60X TO 180X FAMOUS MT. PALOMAR TYPE!

Assembled — ready to use! See the rings ot
Saturn, fascinating planet Mars, Seas and Craters
of the Moon, Star clusters in detail. New improved,
aluminized and overcoated 3’ diam. f/10 primary
mirror — better than Y4 wave — focal length 31"
Ventilated cell. Equatorial fork mount with 50°
polar axis, locks on both axes. Equipped with

60 < Ramsden eyepiece, mounted

Barlow, and 3 x finder. Sturdy hardwood 36" port-
able tripod. Other features unusual at this price!

4va " Palomar-type Reflector Scope(asX to 270x) PHOTOGRAPHERS ... Adapt your camera to this

Stock No. 85,105Q $115.00 F.0.B.
6" Reflector Scope (48X to 360X) Includes
Electric Clock Drive, setting circles, heavy
duty equatorial mount
Stock No. 85,086Q $259.50 F.0.B.
6” Reflector (Same as 85,086Q WITHOUT

Clock Drive)
Stock No. 85,187Q $222.50 F.0.B.

FREE WITH EVERY EDMUND TELESCOPE!

36-page book, How to Use Your Telescope, plus *Star
Finder'' and “‘Star Path" booklets.

GIANT FREE CATALOG!

Completely new catalog. 180 pages packed
with some' 4500 unusual bargains. Excit-
ing new categories. Many new items.
100’s of charts. Illustrations. Many hard-
to-get war surplus buys. Enormous selec-
tion of telescopes, microscopes, binocu-
lars, magnets, ecological and unique
lighting items, kits, parts, accessories,
for hobbyists, experimenters, work-
shops. Write for free catalog *‘Q""

EDMUND SCIENTIFIC CO.

o 300 Edscorp Bldg., Barrington, N.). 08007

America's Greatest Science « Optics « Hobbs Mart
Helping to develop America's Technology for over 30 years.

‘“~,|

scope for excellent telephoto shots and fascinat-
ing pictures of the moon.

EVERYTHING EDMUND SELLS HAS A 30-DAY MONEY-BACK

GUARANTEE. Return it if you aren't delighted.
COMPL AND MAIL COUPON NOW

EDMUND SCIENTIFIC CoO.
l 300 Edscorp Bidg., Barrington, N.J. 08007
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SCIENCE TEACHERS. Volunteer PEACE CORPS.
Two years in local school systems of develop-
ing countries overseas. Develop curricula/
teaching aids, train teachers, participate in
team teaching workshops. U.S. Citizen, Sin'gle
or Couples only. Information: Bruce Mazzie,

ACTION, OCP Box T-17, Washington, D.C.
20525,
METER-LITER-GRAM-
game
teaches
metric
$9.00 each

METRIC EDUCATIONAL GAME

MR. METRIC'S Game teaches the metric measurement
system to chiidren and adults. This game, designed for
teaching or learning the metric system, employs sound
learning principles of seeing, hearing and feeling -
explanation, repetition, and recall, with the stimulation of
competition...

Two - ten persons, age 8 to adult, can play the game at one
time. The game board Is laid out in metric units, game tokens
are cublc centimeters, and the players move across the game
board as they respond to metric questions on metric units,
symbols, termi gy, unit rel and metric math...
Ideal for schools, industry, or the home for the family.

ORDER_THROUGH CHECKS/MO PAYABLE TO:
SCIENCE NEWS

1719 N ST. NW.
WASHINGTON, D.C. 20036

| CRITERION MANUFACTURING CO..Dept. NL-37 | | ™™
| 331 Church St., Hartford, Conn. 06101
' Please send your free Telescope Guide. l Address
Name
I
' Address. City, State Zip
| City. State. ' Please Eevi\sd e ’.‘Meten;;l‘.it:"cram' games
L—————_——————————_J Allow 4 weeks for delivery.

science
News ¢

.

Science News has sub-
scribers in all 50 states
and in 97 countries.
Why not join the crew?

my subscription to
year (52

Please enter
SCIENCE NEWS for 1
weekly issues).

Science News Subscription Dept.
231 West Center St., Marion, Ohio 43302

O Bill me [ $10 enclosed.
Name

Address

City State Zip

Your occupation, please S22

% 2

) . ) . ) — ﬁ Sk
Science Service, Inc. is collaborating with JSTOR to digitize, preserve, and extend access to |G/
Science News. MINORY

www.jstor.org




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 butning 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 return 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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