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Question of the

Is there life on Mars? If there is, we hope this master-
piece of miniaturization will prove it. Built by TRW, it
packs into one cubic foot the equivalent of three organic
chemistry labs full of equipment that’s been designed to
determine whether micro-organisms exist in the Martian
soil. It also contains the complex electronics needed to
gather the data for transmission to Earth. Several weeks
after July 4th, 1976, when NASA’s Viking (built by Mar-
tin Marietta) is scheduled to land on Mars, scientists hope
to answer the question that has tantalized men for so long.

Another TRW-built experiment on Viking will mea-
sure the violent winds and cold temperatures of the red
planet’s tenuous atmosphere. Meanwhile, TRW engineers
are working on further experiments designed to probe the
hot, dense atmosphere of Venus, later this decade. With
Earch’s atmosphere “bracketed” by the opposite extremes
of these two natural laboratories meteorologists may get
new insights into our long-range climatic trends and
weather processes.

These experiments are only the latest of many TRW
projects designed to help NASA explore the solar system.
In 1958, Pioneer 1 was the first spacecraft ever built by
a private firm. It showed the shape of the Van Allen belts
and measured interplanetary particles and fields. Later
Pioneets observed solar disturbances and the solar wind
from as far away as the other side of the sun. The most
recent Pioneers have crossed the asteroid belt, made close-
ups of Jupiter, and sent back more data on the inter-
planetary medium from record-breaking distances. One is
now headed for Saturn and the other will become the
first man-made object to leave the solar system.

During the nineteen sixties, TRW built NASA's series
of Orbiting Geophysical Observatories, which mapped
the Earth’s magnetosphere and provided detailed data on
phenomena that affect long-distance communications.

We've now started building three High Energy Astron-
omy Observatories for NASA. Designed to look far
beyond our solar system, they’ll map sources of X, gamma,
and cosmic rays across the entire celestial sphere and then
concentrate on the most interesting ones. The results
should help answer key questions about quasars, pulsars,
black holes, and galactic explosions. They may even throw
new light on man’s basic theories of energy and matter
and on how the universe began.

Century

In skimming the highlights of such projects, it’s hard
to avoid sounding boastful. But the engineers and sci-
entists who actually do the work have no time for brag-
ging. They’re too busy applying the lessons they've learned
to new and even more difficult problems. These hard-
working people, in fact, are what TRW Systems is all

Building the Viking Lander Biology Instrument involved
the use of more than thirty different types of advanced
technology.

about. If you're interested, we'd like to send you a couple
of booklets that give you an overview of our diverse capa-
bilities and more information about the Mars instruments.
Just write on your Company Letterhead to:

TRW

SYSTEMS GROUP

Attention: Marketing Communications, E2/9043
One Space Park Redondo Beach, California 90278




Carl Sagan and John Clark are a
team.

A very unusual team indeed — scien-
tist Sagan and artist Clark working
together to open the complex vistas of
the universe. Kip Thorne’s black holes
are mathematical concepts at best. But
teamed with Adolf Schaller, artistic
translation gives full color substance
and form to formulae. The result? Cosmic
portraits: man’s dream of worlds unseen.

Three years ago ASTRONOMY
magazine established a hallmark of beauty
and readership intimacy seldom found
today. And each month since then it
has followed through with full color
paintings and photographs, clear and
pictorial writing, inviting layout and
design, uncompromised printing quality...
care and committment to you the sub-
scriber. ASTRONOMY makes the
universe appealing. It transforms alienat-
ing theory to inviting, entertaining
discovery.

Join 52,000 ASTRONOMY subscribers
to discover the excitement of space and
astronomy with Fred Whipple (comets),
Joseph Veverka (Mars), Gerrit Ver-
schuur (radio astronomy), David Morri-
son and Michael Ovenden (asteroids),
George Abell (galaxies), William Hart-
mann (Saturn), Thomas Easton (life on
Mars) Jay Pasachoff (sun), Frank Drake
(neutron stars)... scientists of worlds
unseen.

ASTRONOMY'’s monthly departments
guide you to astrophotography with

advertisement

Man’s Dream of Worlds Unseen

cameras you probably already own — to
the use of telescopic equipment — to
location and observation of planets,
constellations, asteroids, comets, galaxies,
double stars, star clusters... to all the
cosmic beauty awaiting your personal
discovery.

Book reviews guide your astronomy
reading and Astro-News keeps pace with
the latest discoveries, research and
findings... brought to you while they're
still news.

History of American Astronomy

And now, ASTRONOMY proudly
presents a very special bicentennial
celebration issue entirely devoted to the
evolution of astronomy in the United
States.

This exciting full color epic takes
you from the prehistoric astronomy
practiced by indigenous Americans, to
the birth of astrophysics and development
of astrophotography, through 20th cen-
tury American astronomy — the dis-
covery of quasars, pulsars, black holes —
and the start of our nation’s third cen-
tury, “Toward Man’s Dream of Worlds
Unseen”.

Noted authors — Von Del Chamberlain
(Smithsonian Institution), Trudy E. Bell
(Scientific American editor), Richard
Berendzen (American University, Wash-
ington, D.C.), Michael Mendillo (Boston
University), and David DeVorkin (Cen-
tral Connecticut State College) — unfold
the history of American astronomy with
drama and refreshing writing style.

Full color reproductions of American
astronomical art from the 1800s, antique
brass telescopes and instruments, portraits
of famous American astronomers and color
sky photographs from leading observatories
across the country, are interspersed with
equally historic wood cuts and the first
astrophotographs of the sun, moon and
Milky Way.

We invite you to join us as a subscriber
and receive the July 1976 “History of
American Astronomy” issue as a portion
of your subscription.

Collect ASTRONOMY ... treasure this
and every issue of “The World’s Most
Beautiful Astronomy Magazine”... no
other magazine of space and astronomy
has ever been able to make so great a
claim — and keep its word.

American Bicentennial

Subscription Offer

Subscribe to ASTRONOMY magazine for $12.00
and save $5.50 off the regular newsstand price of
$16.50 for 11 copies. We'll bill you later. After you
pay your bill you will receive as the 12th copy of
your subscription the July “History of American
Astronomy” issue at the paid subscriber price of
only $1.00 — you save $2.50 off this copy alone.
Your total savings on this 12 issue American Bicen-
tennial Subscription offer is $8.00 (40%) off the
single copy newsstand price.

ASTRONOMY

The World’s Most Beautiful Astronomy Magazine

Establ-shed August 1973. Published monthly by Astro-Media Corp.,
411 E_Mason St.,6th Floor, Milwaukee, W1 53202. Per Year. Canada
/Mexico, $15; Other Foreign, $18. Offer expires Dec. 31, 1976.



FREE! *3350 ORTHOSCOPIC EYEPIECE
4%+ ASTRONOMICAL TELESCOPE

Get it with either ’scope...
offer ends July 31, 1976

See moon craters, rings of Saturn, double stars

. . with our deluxe 4% " reflector telescope (45X

to 135X). Features a fine f/10 Pyrex" mirror (verified
better than 1/10 wave with a scatter plate interferometer)

125mmF.L., 96X
w/48 F.L. Objec-
tive for high pow-
ered viewing.

Coated Op- to insure performance to theoretical limit of resolution
tics. Stand- < True equatorial mount; rack & pinion tocusmg: alummum

"1,/ ” / tube, 6X finder, 25mm F.L. 45X Kellner achromatic eyepiece
ad 1% and Barlow lens to double and triple power to 135X . . . all the
0.0 power that can be used effectively in 4%~ scope. Includes:

FREE Star Chart and 2 valuable, informative Books. And if

you act now, you get a fine $33.50 Orthoscopic Eyepiece

absolutely FREE of extra charge. Hurry! Offer ends
7/31/76.

Stock No. 85,2600(Shpg. Wt. 42 Ibs.), Just $159.50 F.0.B.
With Clock Drive
Stock No. 85,2610 (Shpg. Wt. 45 Ibs.), Just $199.50 F.0.8.

COMPLETE AND MAIL COUPON NOW
EDMUND SCIENTIFIC CO. 300 Edscorp Bidg., Barrington, N. ). 08007

et o Include my FREE $33.50 Orthoscog
el ) :
ETT®
SEND FREE i

Eyepiece (I'm ordering before 7 31
with each of the following you send me:
172 PAGE CATALOG “Q"
— Charge my BankAmericard

414" Telescope(s)
" Charge my Master Charge

GIANT FREE
CATALOG!

NEW.172 Pages.
Over 4,500 Un-
usual Bargains
for Hobbyists,
Schools, Industry
JUST CHECK
COUPON! '

EDMUND :

2852600 @ $159.50 ea. §
— 4Y4" Telescope(s)
285,2610 @ $199.50 ea. §
Service and handling charge $
Enclosed is check,
M. 0. in amountof $________

1.00

Interbank No

SCIENTIFIC co.l Card No Wipe

300 EDSCORP BUILDING | Expiration Date Name .

Barrington, N. J. 08007 ¥ 30-DAY MONEY-BACK GUAR- Please Print
ANTEE. You must be satis- Address

(609) 547-3488 fied or return any purchase
hn 30 days for full refund. City, State, Zip

America's Greatest L T ————
Science « Optics - Hobby Mart HELPING TO DEVELOP AMERICA'S TECHNOLOGY FOR OVER 30 YEARS.

Accurate Biofeedback
The Boston Design Company announces
an accurate Biofeedback Instrument for
under $50. The DESIGN 5 GSR - includes
“The GSR Handbook™ by B. Payne. Ph.D.
For information write: The Boston Design
Company. Seven Harvard Square. Brook-
line. MA 02146 (617) 738-4500
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NEED ASTRONOMY
TEACHING MATERIALS?

Presenting ASTRONOMY THROUGH PRACTICAL
INVESTIGATIONS a series of individualized book-
lets on specific topics in astronomy suitable for self-
study modules, supplementary lecture materials,
recitation classes, or laboratory exercises. Each
investigation is self d with an expl y
introduction, photographs, tabular data, questions,
and where appropriate, experimental procedures.
Each investigation retails for 35c. Presently these
investigations are being used in more than 200
institutions. For a list of current topics and purchas-
ing information write:

L.S.W. Publications, Inc.
P.0. Box 82 - Mattituck, New York 11952

(516) 298-5038 or 289-3758
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It’s More Than
Fun In The Sun.

This unique demonstrator dramatically
shows how sunlight converts to kinetic
energy. Placed in the sun, our clear plastic
Solar Energy Cube with its 3 highly efficient
silicon solar cells powers the motor to whirl
the propeller! They are the same cells found
in our mighty solar panels, and the unit
actually produces 1.5v DC, 825ma. The
propeller’'s speed is directly related to
amount of sunlight available. Nothing to wear
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COMPLETE AND MAIL COUPON NOW

EDMUND SCIENTIFIC CO. 300 Edscorp Bldg., Barrington, N. ). 08007
- se send:

[J SEND FREE = Te_a__ sm:n ENERGY CUBE(S)

172 PAGE CATALOG "0' @ $19.95 ea. (No. 42,287Q) $

[ charge my BankAmericard
[ Charge my Master Charge  Service and handling charge __ $1.00
Enclosed 1s

Qcheck, Jm.o. in amount of §

out! All you need with this handy 4-inch cube
STOCK NO. 42'2870 is the sun. Great for executives, hobbyists,
JUST teachers.

GIANT FREE
CATALOG!
NEW. 172Pages
Over 4,500 Un-
usual Bargains
for Hobbyists,
Schools, Industry

S ST CHECK
R COUPON! '
EDMUND |

SCIENTIFIC CoO.

FDMUND

Interbank No
Card No

l Expiration Date Signature I
300 EDSCORP BUILDING | :?n%‘:' MONEY-BACK GUAR-  Name I
. You must be satis- Please print
sa""‘ltﬂ- N. ). 08007 fied or return any purchase  address 95
‘America’s Greatest | n 30 days for full refund I
Science « Optics - Hobby Mart o City. State Zip _I
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HELPING TO DEVELOP AMERICA'S TECHNOLOGY FOR OVER 30 YEARS.

MATH WITHOUT TEARS

In lively non-technical lan-
1ige Roy Hartkopf gives you a
asic understanding of many of

the everyday applications” of
mathematics.

Emphasizing the practical

aspects of math, the author avoids
mathematical terms and jargon
and takes the reader from simple
counting to trigonometry and cal-
culus.

MATH WITHOUT TEARS is
written with a light touch and is
filled with interesting anecodotes,
spiced with humor.

Learn math in rhe co&]ort of

your own home at minimum cost. ORDER

$7.95 plus 50¢ handling 10- Day Money-Back Guar.
EMERSON BOOKS, Inc., Dept. 294C
Buchanan, N.Y. 1051

800-243-6006 Conn. res: 1-800-882-6500
158 Sib ine A
REW CORCepts 22orasis
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New AM/FM-CB |
Receiver! iow rrice

$2995

* Built in ferrite AM
antenna

* 45" telescoping

swivel FM/CB

antenna

e All 23 CB channels

o Slide rule tuning

* Volume and Tone

controls

. Battenes included

e 7"x4"x 2"

e Manufacturer's

Warranty

e $29.95 plus $3

shipping and

insurance

* Optional AC

Adapter @ $4.95

each

Get in on all the CB Action, anywhere, with
this new portable 23 Channel Receiver (plus
AM/FM) by Hanimex. It's a quality built,
solid-state unit in a handsome, high-styled
case. The convenience of a portable radio—
the excitement of all the CB happenings —
all in one at an amazing price. Order today
for a 2-week no obligation trial.

TWO WEEK RETURN PRIVILEGE sv
Check, Money Order or Char?e Cards. Please give
Account No., Bank No., (if any). Expiration Date,
Signature. Conn. residents only add 7% Sales Tax

ORDER TOLL FREE 24 HOURS, 7 DAYS




Travel through
Unitron
tothefar reaches
of space.

When you do, you'll enter an exciting
new world of awesome beauty. As you
scan the heavens, your Unitron will
reveal the panorama with breathtaking
sharpness and clarity.

And there’s a Unitron telescope that’s
right for you. Whether you're just
entering the fascinating field of
astronomy, or whether you need a
more sophisticated instrument than the
one you are using.

Whatever Unitron model you choose,
you can be sure you’ve selected the
finest—in value and quality. A precision
instrument with superb optics that will
give you pleasure for years and years.

Come travel through space with us.
Write for our illustrated brochure
today, and select the instrument you’ll
be proud to own.

Unitron Instruments,Inc.,101 Crossways
Park West, Woodbury, N.Y. 11797

UN/I!TRON Thevalue line.

Immediate delivery on most models.

Photograph by Nile Root. Unitron 4” telescope on an Equatorial mount. Unitron Instruments, Inc.
Taken with a Nikon F camera. Sub. of Ehrenreich Photo-Optical Industries, Inc.




