SPACE SCIENCE

Testing
man’s value
in space

Skylab astronauts will
conduct biomedical,
solar and earth studies

by Everly Driscoll

Like Topsy—it just growed. The
concept of a civilian manned earth-
orbiting laboratory began developing in
the National Aeronautics and Space
Administration about the same time as
the birth of the Air Force MoL pro-
gram in the early 1960’s. Unlike the
Air Force program, which was buried
in 1969, the fledgling NasA Apollo Ap-
plications Program at least stayed alive
through the moon fever and subse-
quent budget cuts (SN: 1/3, p. 21).

Now sporting a new name—SKky-
lab—it has grown from a rather inex-
pensive project using leftover Apollo
hardware to a full-blown, several bil-
lion-dollar science lab. Skylab will have
the only manned space flights funded
between the end of the lunar missions
in the summer of 1972 (SN: 8/29, p.
162) and the advent of space shuttle
flights scheduled for 1977-78 (SN:
8/22, p. 178).

One reason for Skylab’s viability is
that it promises to answer some basic
and persistent questions about the sun,
about the effect of prolonged space
travel on man and about the earth it-
self. Another is that Skylab will use
Apollo technology and hardware—sys-
tems already tried and proven. It will
thus be relatively inexpensive.

Skylab is scheduled now for launch
in November 1972, but scientists and
engineers are still somewhat date-shy.
The launch has been slipped so often
(most recently from March to July to
November of 1972) that there is at
best only cautious optimism about the
current target date.

When launch day does arrive, how-
ever, the laboratory itself will be the
first to be placed into orbit, by Saturn
5 first and second stage rockets.

The laboratory array will include an
empty Saturn 4-B rocket stage housing
the two-story crew quarters and med-
ical lab; an airlock module; a multiple
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docking adapter, and the Apollo Tele-
scope Mount cluster.

A day later the Apollo command
and service modules carrying the first
three-man crew will be launched to-
ward rendezvous with the lab by a
Saturn 1-B stage. The crew will stay
in the laboratory for 28 days, return
to earth and be followed two months
later by a second three-man crew,
which will stay for 56 days. Then a
month later, the third and last shift
will go up, also for 56 days. This pac-
ing follows the incremental approach
used in Mercury and Gemini flights of
gradually increasing man’s space time.

Science is the primary focus of the
five-month project, not operational
complexities such as lunar landings,
and NasA is currently planning to in-
clude at least one scientist-astronaut in
each mission. Crew announcements are
not likely any time soon, since the
flights are over two years off, but 13
scientist-astronauts are still in the pro-
gram. The three most likely to be
among the nine Skylabbers, however,
are those in the first scientist group

chosen: Drs. Owen K. Garriot, an
electrical engineer, Edward G. Gibson,
an engineer and physicist, and Joseph
P. Kerwin, a physician. Geologist Har-
rison H. Schmitt is also in the first
group, and he may take part if he
doesn’t fly in Apollo.

The agenda of activities for each
workday in orbit includes attending to
more than 50 experiments in 11 tech-
nological and scientific disciplines. Such
diversity means that each man must
be trained for multiple tasks, ranging
from pilot activities to space walks to
stellar astronomy.

“It is not just a matter of having a
physicist spend all of his time in solar
or stellar astronomy,” explains Astro-
naut Donald K. Slayton, chief of flight
crew operations at the Manned Space-
craft Center in Houston. “He will also
have to do biomedical and earth re-
sources experiments.” The first mission
will focus primarily on biomedical in-
vestigations, the second on solar as-
tronomy and the third on earth re-
sources, but each crew will perform
some tasks in each of these areas.
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Space Age sleeping bags for Skylab.

Medical and biological measurements
are pivotal to the success of the labora-
tory’s operation. Concurring with rec-
ommendations of a report on the bio-
metlical foundations of manned space
flight by the President’s Science Ad-
visory Committee, NASA will seek to
qualify man for space flight—to dem-
onstrate that he can function for rela-
tively extended periods without irre-
versible damage (SN: 12/13, p. 561).
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Thermal pollution of water can be detected by use of infrared photography.

How the astronauts respond psycho-
logically and physiologically to one and
two months in space will determine in
part what their role will be in future
space travel. Previous space flights were
limited biomedically by operational
constraints of time and capsule room,
but Skylab can accommodate large on-
board instruments for inflight data. Ob-
served but reversible effects of space
flight on astronauts, such as cardiovas-
cular deconditioning, bone mineral and
calcium loss, weight loss, red and white
blood cell anomalies and measurements
of radiation doses, can be examined ex-
tensively. Experiments have been de-
signed to measure both man’s adapta-
bility to space capsule living and the
habitability of the spacecraft itself.

Two such experiments, housed in
the empty Saturn two-story crew quar-
ters, will use a bicycle ergometer and
the lower body negative pressure test
cylinder. Both will be plugged into a
control console that displays and re-
cords blood pressure, heart beat rate,
respiration rate, body temperature and
metabolic rate. These readings will be
taken on the crew during rest, exercise
on the bicycle, and performance of
tasks such as space walks outside the
spacecraft. Preflight data will be used
as a baseline for comparisons.

The negative pressure test will meas-
ure in flight the rate of cardiovascular
deconditioning. Space physicians know
that after extended periods of weight-
lessness the heart temporarily experi-
ences difficulty in circulating the blood
when the astronaut stands up in nor-
mal gravity. However, since only pre-
and postflight measurements were per-
formed on Apollo flights, it is not
known whether the deconditioning con-
tinues or levels out as man adapts to
his new environment. Physiologists
theorize that in zero g, blood tends to
concentrate less in the extremities and
more in the chest regions. One result

of this is an increased ratio of the
volume of blood to air in the lungs.
The body then tends to compensate by
voiding water; thus weight loss occurs.
The experiment will subject the astro-
naut to negative pressure from the
waist down, challenging the heart
against a calibrated work load. During
this time, changes in heart rate, blood
pressure, and size of the leg will give
real-time data to be compared with pre-
flight measurements.

Biologists participating in a recent
National Academy of Sciences’ review
of NasA’s life sciences program (SN:
8/1, p. 93) agreed that Skylab would
satisfy biomedically the scientific re-
quirements to qualify man for space.
Biologically, however, the scientists ex-
pressed great interest in the phenom-
enon called circadian rhythm—man’s
biological clock that regulates his nor-
mal body cycles.

The space environment offers a
unique opportunity to study this mech-
anism and possibly resolve differences
between two schools of thought. One
holds that the biological rhythms are
dependent on outside cues—stimuli
such as daylight and dark; the other
believes that it is controlled by an in-
ternal mechanism. Three experiments
in the lab—with potatoes, pocket mice
and vinegar gnats—will supply data to
determine  whether the biological
rhythms of these organisms are affected
by removing them from the earth’s
rhythmic geophysical cycles.

Although these biomedical questions
are fundamental, the astronauts will
spend at least one-third of their time
tending and operating a cluster of ex-
periments to study the earth’s sun. The
Apollo Telescope Mount, as the clus-
ter is called, is designed to give solar
scientists a look at the sun’s activities
undistorted by the effects of the earth’s
atmosphere. Five principal investiga-
tors have designed experiments for the
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ATM flight. The eight instruments used
in these five experiments will obtain
measurements of the sun in the ex-
treme ultraviolet and X-ray portions
of the electromagnetic spectrum and
the white light and hydrogen-alpha
(6,563-angstrom) bands of the spec-
trum. The experiments are particularly
concerned with active regions on the
solar disk or in the corona.

The telescopes are mounted in a
seven-foot diameter cylindrical struc-
ture. The control and display panel,
located in the multiple docking adapter,
will be the primary work station. From
this point the crew will control and
monitor the experiments, the pointing
control system, the instrumentation and
communications and the power system.

“It is one of the most complex op-
erations that man has ever been called
upon to perform in space,” says Astro-
naut Walter Cunningham, an Apollo 7
crewman who is training for Skylab.

Earth resources photography will
be the third area of concentration. Sky-
lab will be in an orbit inclined 50 de-
grees to the earth’s equator. This will
take the spacecraft over most of the
North American continent in daylight.
Crops, forests, oceans, water supplies,
geological features and land forms can
be examined with ultraviolet, infrared
and multispectral photography over an
eight-month period.

“Earth resources experiments,” says
Astronaut Cunningham, “may be the
greatest single use of space that we are
going to see for some time.” Skylab
will use a multispectral 10 band-scan-
ner to identify contaminated areas in
large bodies of water. The microwave
radiometer and scatterometer will use
radar techniques to penetrate cloud
cover. With these methods the astro-
nauts can detect such characteristics as
snow cover, recent rainfall and surface
roughness. The IR spectrometer will
get signatures through spectral char-
acteristics of different types of ma-
terials, soil, crops and minerals,

Although Skylab is not the multi-
modular, resuppliable space station of
the future, “it is a precursor to the
space station,” says William C. Schnei-
der, Skylab program director at NAsA
headquarters.

If successful it could help seal the
idea of a space station, which at one
time was the hottest item at NAsa, but
which in the last 10 months has been
usurped by the concept of a reusable
space shuttle (SN: 8/29, p. 178). Sky-
lab can promote the space station idea
if its contributions to basic scientific
research and its usefulness through its
data on the sun and the earth’s en-
vironment are as extensive as those
planning the program believe they will
be. o
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ROTATING MUI.'I‘I-COI.ORED LIGHT

Dazzling colors stream end-
lessly from constantly ro-
tating  light.  Facetted,
transparent globe has lou-
vered drum _inside with
red, green, blue & yellow
stars. Bulb heat rotates
drum which projects flick-
ering star points on walls,
ceilings, etc. while individ-
ual globe facets present
constantly changing array
of brilliant colors. 9%” star—approx. 12”7 high on bell-
shaped base. Surprisingly light. Easlly placed on table.

eplace—even top of Christmas tree or other display.
Stoek No 71,000Q $7.00 Ppd.

»y STUDY or PROFIT

JUST PRESS . . . and colors bloom!
Liquid crystal pressure
disc puts world of color
under your thumb. Just
press ., . . and presto—
full spectrum of colors
magically bloom in ever
changing shapeless pat-
terns. More pressure—
deeper the color. Change
viewing  angle — colors
change again. The se-
cret’s the amazing liquid
crystals—sealed in vinyl & 3” sq. Plexiglas® disc. Look
like liquid—have structure of crystal. Great conversation
piece, fantastic coaster, your own portable * wet show
Steck No. 41,272Q . $2.25 Ppd.

BAT'!ERY POWERED GYROSCOPE

For the first time—have
the fun & enjoyment of a
gyro without bother of
constant string winding &
pulling. 5” diam. flying-
saucer shaped. Spins on its
edge, unsidedown, on your
head, hanging from a
string drives rocket car,
races around ring .
you'll be amazed at its
performance. Even flipping
switch to off is an experience—speeds up to a blur . . .
for almost 3 min. without power. Terrific accessories incl.
rocket car, pedestal. 9” diam. orbit ring, ring pedestal,
cap chain, loop, instruct. Operates on 2 regular ‘“C’’ batt.

t incl.
stnek No) 71,161Q $6.00 Pod.
3’ ASTRONOMICAL 'I’EI.ESCOPE

See moon shots, orbits—
stars, phases of Venus,
planets close up, 60 to
180 power. Aluminized
and overcoated 3’’ diame-
ter £/10 primary mirror,
ventilated cell. Equatorial
mount _with locks on both
axes. Equipped with 60x

eyepiece = and  mounted
Barlow lens, 3x finder
telescope, hardwood tri-
ed I‘REE “STAR CHART’; 272-page
“HANDBOOK OF HEAVENS”; “HOW TO U
YOUR TELESCOPE.”’

Stock No. 85,050Q ____ . ______________ $ 29 95
Stock No. 85, I05Q - -

EDMUND

SCIENTIFIC CO.

ORDER BY STOCK NUMBER -

GREAT INT’L PAPER PLANE BOOK

Official ~fly-them-yourself

fr
AMERIcAN S “ist In,
ternational Competition.””
Includes plans of all win-
ning entries, time-aloft
records, phntos technical
data, commentaries. Has
20 unusual designs on
perforated pages for easy
tear-out. You won’t
lieve how some:yof them ﬂyl Amusing, entertaining. 128
11

pages. 9"’
Stock No. 9391Q e $2.95 Ppd.

MAIL COUPON FOR GIANT FREE CATALOG

148 Pages! More than
4,000 UNUSUAL BARGAINS!

Enormous variety of telescopes, micro-
scopes, binoculars, magnets, magnifiers,
photo components, lenses, prisms, optical
instruments, parts, Science Fair kits,
projects, and accessories Write for Free
Catalog ‘‘Q.”” Edmund Scientifie Co.,
300 Edseorp Building, Barrington,
New Jersey 08007.

Name

Address

City State Zip

300 EDSCORP BLDG.
BARRINGTON, NEW JERSEY 08007
SEND CHECK OR MONEY ORDER -

MONEY-BACK GUARANTEE

BIND and SAVE
your copies of

science news

Keep your copies of SCIENCE NEWS
always available for quick, easy refer-
ence in this attractive, practical binder.
Simply snap the magazine in or out in
a few seconds—no punching or mutilat-
ing. It opens FLAT—for easy reference
and readability. Sturdily constructed, this
buff-colored buckram binder stamped
in gold leaf will make a fine addition
to your library.

SCIENCE NEWS binders hold one six-
month volume of SCIENCE NEWS.
Each of the 26 issues snaps into the
cover with a metal strip. $5.00 each,
2 for $9.00. Postage-paid.

Order Now, From

science news
Dept. 222
1719 N St. N.W.
Washington, D.C. 20036
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All DYNASCOPES, including this
superb RV-6, 6-inch available
on easy terms!

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 a Full Range Of
DYNASCOPES® 4" Starting at $49.95

Picking a telescope to fit your needs and your
pocketbook is simple when you select a
DYNASCOPE — the same instruments used by
more than 150 schools, colleges and observ-
atories. Prices begin as low as $49.95, and
your satisfaction is guaranteed by a full-
refund warranty.

FASCINATING GUIDE
YOURS FREE!

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